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SUMMARY

The functional food components from various Basidiomycota were investigated to improve

the balance of human intestinal microflora, especially associated with obesity. The 80%

ethanol extracts of Gyrophora Esculanta showed effective antimicrobial activities on

Fubacterium Ilimosum, Clostridium perfiigens, Clostridium paraputrificum, Clostridium

difficile and Clostridium ramosum. The water extracts of Coriolus versicolor judae mycelia

were effective in increasing the growth of Bifidobacterium bifidum and Bacteroides fragilis.

The feeding of Gyrophora FEsculanta and Coriolus versicolor judae mycelia extracts

increased the body and kidney weight of rats. Although the extract did not reduce weight

of the rat in high fat diet , it decreased the level of LDL-cholesterol. Also in case of

Coriolus versicolor judae mycelia extract, the concentration of total cholesterol,

HDL-cholesterol and TG were decreased. These results demonstrated the possibilities of

Coriolus versicolor judae and Gyrophora Esculanta as a functional food components to

control intestinal microbial flora.
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H oA AtgH AU 3 = Eubacterium. limosum KCTC 3326°0] 12 W

L

5% Bacteroides fragilis KCTC 3688°]™, o] 52 AE ALAHBRCO)ANA 4

—

kol 9ml Reinforced Clostridial Medium(DIFCO)ol HF3lx @7 ZH A XS o] &3le] &7

BN

AE WEFaL 37TTAA 2423 7] viFete] AbEstivh. 22jar 7] vl¥ FA = Fig.

1-1ell YR AT

Fig. 1-1. Anoxomat system WSE080
@D. Anoxomat WS-Model
©. Mart Jars
@). Vacuum pump
@. Gases
(®. Reducing valves(1.8 bar)
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Q) AN F5 2 5

HA AL 2R Y F8AES FE57] S FEUHS M dd S filter paper(advantec
No2)Z o #ato] fALA 9 vl o] oS Felstdnt. dAAI= A7t d =g o= 80CollA
12A17F A 238} 3 blender ( HALLDE MASKINER, Sweden)® #2] & AR 10 goll &
Sl 80% ol ek} S5 200 mLS ZH2F H71sle] shaking incubator(SI-300R, Lab. Companion)
S o] &3Fe] 60TAA 200 rpmoll A 3A17F FE3 T AR (L FLA 2] 7], 3L model

1

mL* eppendorf tubeol] EF3te] 3| AR FFEL7)

o

Union55R, 3000 rpm, 10%)3}e] A5 AL
speed vac (SC110A, Thromo Electron Co.)< ©]&3to] =3ttt AAA = A

$5 PE FA% WWoR FF U FEHAY B9 Meloe ame FEste] Agol

Zkzke] WAl FEwe Iy 2 HaAdsE=E vl E48H7] e WA 96 well
plate]l RCM broth 100E &3+, ZF HALY] 0% &= 2 I FE555 30% DMSO=
=2 WA ARE 100E =53 th 10-fold dilution &2 Ztzte] WAl AR E 34815t
aea #=HE wellel 10° CFU/mL] w#E°] ¥l%® RCM broth 100403 3 7}akar 37°C ol 4
Bacteroides fragilis KCTC 36882 24|13y Eubacterium limosum KCTC 33262 3647+ <t
A7 F stlow, MA A EE H7bekA @il #FE FF ko] positive control® ©]-8-5F3A
i, WA ARE HIFS AR 5 HESHA 22 wellS negative control® o] &3t 7}

@3 A%E 650nmel A FHES ol el ZHAgom, 44 FPEE
3}

=2
A

positive % negative control®] &3Fx=<} Zhzbe] wAb

,ﬁ.
Zgste] ofe) A2 olgslel Fato] obdf MAE A% =4

i
=

Inhibitory effect(%)
={1-(24 hr sample- 0 hr sample blank)/(control-control blank)}x100

o 49 A3

Algo A T4 & e FA T F/F aAlsolA AW FalTd Sl Eubacterium limosum

KCTC 32665 < A8ta 2+ Bacteroides fragilis KCTC 368852 =XA7]+= AAE Ayt
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ANz IS v AR AW Bacteroides fragilis KCTC 36885 60%°]7d SAI AL, 43
AEgly], o] WAL AW F3lirel Eubacterium limosum KCTC 32669 A&o= &k
% AW Bacteroides fragilis KCTC 36882 = A ZAth wegtA, B A3E 53}
o o] #Fol g AF A g FA FF LAEA Ao WAL A4S H
79 Eubacterium limosum KCTC 32662 A&ols JFS n A EIA T

B oA AW oo ® A3 Bacteroides fragilis KCTC 3688S 721 A7l &4 BAlS

100 r
80

60

20 r

Antimicrobial activity(%)-
IN
@]
T

Mushroom

0 80% EtOH B Water

Figure 1-2. Antimicrobial activity of edible mushroom extracts against Eubaeterium linosum KCTC 3266
1. Esculanta Agaricuss subfimereus. 2. Ganoderma Ilucidum 3. Pleurotus osteratus 4.
Pyophyllum shimegi 5. Umbilicaria esculenta 6. Sparassis crispa (. Coriolus versicolor 8.

Tremella ficitormis 9. Agrocybe aegerita 10. Agaricus bisporus 11. phellinus linteus 12.

Lentinus edodesl3 Flammulina velutipes
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Figure 1-3. Antimicrobial activity of edible mushroom extracts against Bacteroides fragilis KCTC 3688
1. Esculanta Agaricuss subfimereus. 2. Ganoderma Ilucidum 3. Pleurotus osteratus 4.
Pyophyllum shimegi 5. Umbilicaria esculenta 6. Sparassis crispa (. Coriolus versicolor 8.

Tremella ficitormis 9. Agrocybe aegerita 10. Agaricus bisporus 11. phellinus linteus 12.

Lentinus edodesl3. Flammulina velutipes

3. Al Aol Aol 0% oflehe FaEol ek paper disc methodE 88k AWl 8l mld= <Al A4

BoAd o) A3t FF= Eubaeterium limosum KCTC 3326, Clostridium perfrigens
KCTC 5100, Clostridium paraputrificum KCTC 5331, Clostridium difficile KCTC 5009,

2 Ahgsreoh

3l 2 vl 2] 82 H (Disc plate method) 0.2 A E Az T Ao]HAl 80% o &2 FE 5
et srdES =AY 271" AEl9] Reinforced Clostridial Medium(RCM,Difco) agar
of 37CelA 24A7F MigE dAS 1 % FFstaL A Addds F 4HolA & F
petri dishell ¢F 15 mL # ®F38todt}t. o] HFH RCM agardl A5 8 mm<e EdH
filter paper disc(ADVANTEC 8 mm, Toyo Roshi Kaisha, Ltd, Japan)el 3= (500

mg/mL) 30 plS FFAIX S, FauiAflel]l "EAZIAL 37TColA 48X%F Wi 5 filter
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paper disc =Wl WAE = ASA S st clear zoneo AAS st AHF A3}

Y vAE AS 245 93 @A oF S Fote] Amd A AolHA 80%
etE FEFFo| 4urTo Ut Id=HE A4 A3 Table 1-29F 2ok AolHAl 80% ol
B FEEL E3| Clostridium spp. 3F°] W3] =& 3Id+HALS WAL Eubaeterium

limosum KCTC 3266° thaj %= skt

L)
o
i
o
=
32
o

Table 1-2. Antimicrobial activity of 8096 EtOH extract on Umbilicaria esculenta against microorganisms

1

Microorganism Clear zone(mm)?

FEubaeterium limosum KCTC 3326 13
Clostridium perfrigens KCTC 5100 15
Clostridium paraputrificum KCTC 5331 17
Clostridium difficile KCTC 5009 14

Y Final cell concentration for each bacterium was approximately 1.0 x 10° cfu/mL

2 500 mg/mL of extract was absorbed into paper disc ( Z8mm) and diameter of clear zone was measured.

KCTC 51005 AF-&-stith

A Qg A2 80T, 100TolA] 10+, A= A =

el
o
—_
\)
—_
@]
=
X
—_
o1
Mo
ne
AU
o

o =TS ol dAMA Mo YFANFS Zgste] wasdrh. pHe Y 4P S

pH 2, 4, 8% 0.IN NaOH$} 0.IN HCIE AR&3te] =4F & HA2olA 143t WA 5 F
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Aolm Al 80% ol¥tE FE=°] pHol e kS Ay E Aa= Fig 1-49 2k A
25 pH 2, 4, 8 &2 AT § Ao IARF BASL FIAA s dyE Ay 2
4 = pH 4, 8ollM = &4de GolH A F3ken pH 2914+ o
8 Bt A& H= A4S JEAT. HolBAl 80% e FEE gl dd HHAES A
HE A3+ Fig 1-59%

Figure 1-4. pH Stability of the antimicrobial activity of Umbilicaria esculenta 80% EtOH
extract for Eubaeterium limosum KCTC 3266
@: 0AN NaOH @: 0IN HCl @: pH &8 @: pH 4 ®: pH 2

_28_



Figure 1-5. Heat Stability of the antimicrobial activity of Umbilicaria esculenta 80% EtOH
extract for Fubaeterium limosum KCTC 3266

@: not temperature treatment
®@: 80% EtOH @: 121TC, 15% @: 100C, 10¥ ®&: 80T, 10&

5. ke Mol mAFEE W A A F=MIC) Z4

B Ao AMR3 5 Eubaeterium limosum KCTC 32669 Clostridium perfiigens

=
@
=
@
1
—_
(e}
(e}
il
>,
oo
P,E
e
i)

W}

=] 1}

ol Al A A 80% EtOHe| tigk 4 Adlse A
Ho g A3 AFESE Al de] FE+= 500 mg/mL, 100 mg/mL, 50 mg/mL, 25 mg/mL,

125 mg/mLe] vk MIC= AFA s gke] YetuA] b= HLbs==2 A48t

3=

T

e
flo
1154
ot

DRIE R

AT A3
gate HAoA o] w2 Mol 80% dlehe FEES HAAN s FAT

ih
i)

Fig 1-63 2t} 300 mg/mL, 100 mg/mL, 50 mg/mL, 25 mg/mL, 12.5 mg/mL& 3]4]
A& 2 3t Eubaeterium limosum KCTC 3266} Clostridium perfrigens KCTC 5100
of Wgt MICE 3 A3} Eubaeterium limosum KCTC 326691 W34 += 300 mg/mL, 100

rob

S
filo
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mg/mL, 25 mg/mLo A &8-S B3, Clostridium perfrigens KCTC 5100% < 3s}$ich.

Fubaeterium limosum KCTC 3266 Clostridium perfrigens KCTC 5100

Figure 1-6. Antimicrobial activity of Umbilicaria esculenta 80% EtOH extract against
MICroorganism

@: 300 mg/ml @: 100 mg/ml @: 50 mg/ml @: 25 mg/ml ®: 125 mg/ml ®: 80% EtOH

Aol AVE3F i FE Bacteroides fragilis KCTC 36885 AF&-3it)

Reinforced Clostridial Medium(RCM, Difco) broth 9 mLell Bacteroides fragilis KCTC
3688(37 TollA] 24A17F A wjFst o+ O-D3F 0.1) ¥ S 05 mL #

S 3 T ARS ImL &
Fareleh, gaPRs ARt FFFE 1 mL EFskel 3TCAA 3623 WAsEA AgA

mL
B AoE ARE ARl 650 nmol A FHEE FYHAG EF /A AEE A
stol @58 ZAste] YxT sk Mgt

shatel Ao A AU A3+l Bacteroides fragilis KCTC 36839 A5<S =347 &
AHA AAAE dAA S S8 A wlg Al ASEEAA v A= JE&FS Fig 1-77%
Fig 1-8° 4YEelYAT. AWM dAA A4 FE5E0 80% odEe FEE2HUY



Bacteroides fragilis KCTC 36889 %S ZZxA7]&=

T =
TEE

A <)

AmE g7l 2gsts Alre] thh =AW
S Yel o] Bacteroides fragilis KCTC 368389 455

ATtAHA A FEE

CFU/mL$%it}.

0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

Figure 1-7. Effect
3688

200, 100, 50, 25, 125 mg/mL = 3]Asto] A

o)
e

HE FE

>

Ao =347 26 x 10° CFU/mLo] 1 =+

Lo

Ohr 4hr 8hr 12hr 16hr 20hr 24hr 36hr 60hr

—e— 80% EtOH —=— Water —a— Control

of Coriolus versicolor mycelium extracts on Bacteroides fragilis KCTC
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05 r

0.4 r

oD

03 r

02 r

Oh 4h 8h 12h 16h 20h 24h 36h

—e— 200mg/ ml —m— 100mg/ml —&— 50mg/ml 25mg/ ml —¥—12.5mg/ ml —e— control
Figure 1-8. Effect of Coriolus versicolor mycelium water extracts on Bacteroides fragilis

KCTC 3688
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Table 2-1. Characteristics of culture media and conditions of incubation

Used media Major bacteria Culture Dilution Incubaction
forming colonies  condition (log10) time(hr)
Enrichment
BL Strictly anaerobic bacteria  Anaerobic 6,7,8 48
TS Aerobic bacteria Aerobic 6,7,8 48
Selective & Differential
DHL FEnterobacteriaceae Aerobic 2,468 24
P Yeast Aerobic 2,4,6,8 24
BS Bifidobacterium Anaerobic 2,468 48
PEES Staphylococcus Anaerobic 2,468 48
NN Clostridium Anaerobic 2,46,8 48
. Ag A

(D Al #F 2 AW 78 M= #F W

Aol Aol FUAFol WA= 9 Bifidobacterium spps ‘393 T,
Clostridium  spp®}  Eubacterium spps  JAAZHT.  SABHA FARAS  A$+=

Bifidobacterium spp®} BacteroidaceaeS Z7}X Z t.(Table 2-2)

Table 2-2. Analysis of intestinal microflora in the rats fed with the Basidiomycota extracts

by Mitsuoka method

) ) Group”’ (CFU/mL)
Microorganisms

Normal High fat EC CV
Enterobacteriaceca 1.3x10° 42x10° 2.7x10° 4.8x10°
Bifidobacterium 4.1x10° 4.0x10° 5.2x10" 5.7x10°
Clostridium 6.8x10" 85%10° 8.8x10° 5.0x10"
Staphylococcus 1.0x10° 2.1x10" 8.8x10" 3.3x10*
Eubacterium 1.9x10° 2.5%10° 1.0x10° 1.9x10°
Bacteroidaceae 2.9x10" 3.6x10° 3.6x10° 3.9x10°
Yeast 2.8x10° 2.9x10° 6.3x10° 1.3x10°

UNormal = normal diet group, High fat = High fat diet group, EC = 80% extract on Gyrophora

E'sculanta, CV = Water extract on Coriolus versicolor
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(2) Al Ao Wa 24

Aolm Al 80% AEe FEEIN AWM FAHAS] dF FEES 6573 Hold A3
TE AT/, FusA L] FA= Table 2-33 vk AFS7bES dwk
3}

A Aelize] wlste] FAsAm La@ AWl B I SAGGAW oM Aol el
% 9] }

1t
jaii)

T+ @A F FHUsHE, HDL-ZHA2EHE, TG s axgAolwrel nls] F7hshala,
=

LDL-Zel 288 e Rolsl Aistgrh. w=@ Awae 4% @ F 2oz,

A4S dAAE Hohe Ao®m yewnt. 39 A" F == Table 2-49F 2tk A olH Al €]
%

Table 2-3. The body weight gain, food intake and organ weights of the rats fed with the

Basidiomycota extracts for six weeks

Weight gains (g)

Groupsl)
Initial Final Gains Kidney
Normal — 222.83+7.22°™°  347.66+656 7  124.83+6.88" 6.14+1.50"°
High fat 230.50+3.72 368.83+9.70 138.33+6.71 8.93+1.06
EC 238.33+8.31 390.16+2347  151.83+15.89 11.69+2.53
cV 232.62+9.23 398162502  16554+17.13 10.74+1.30

"Normal = normal diet group, High fat = High fat diet group, EC = 80% extract on Gyrophora Esculanta, CV
= Water extract on Coriolus versicolor
YAll values are mean+SD (n=8)

INot significant

_35_



Table 2-4. The serum cholesterol concentrations of the rats fed with the Basidiomycota

extracts for six weeks

Groups”” Serum (mg/dL)
T-CHO HDL-C LDL-C TG
Normal 66.25+4.58°N5Y 98 11+0.73° 5.68+2.95”  82.98+1858"
High fat 63.06+3.19 24.05+1.40"  11.16+#3.15°  51.75+19.06"
EC 66.26+13.33 25.05+3.18" 9.21+6.47"  70.58+14.23°
CV 61.48+5.86 22.80+3.21°  12.68+2.08°  41.35+5.70°

UNormal = normal diet group, High fat = High fat diet group, EC = 80% extract on Gyrophora Esculanta,
CV = Water extract on Coriolus versicolor, PAll values are mean=SD (n=8) *Not significant

*>Values within a column with different superscripts letters are significantly different at p<0.05

Z ZydE 33E9 S Folin-DenistH &2 ZA3tHtE 72k =4S 100 pg/mLel

dzZte] xS Pl flE 2% Na2CO3 &4 2 mLE 7FeF § 3% A5kl 50%

oL
off

&
TEE

Folin-Ciocalteu’sphenol reagent(Sigma) 100 pLE 7}8Fith 30% 3 wkg-of

Lo

o

720 nmoll A AP FFEAR 0.1% gallic acid(Sigma Chemical Co., USA)ES Al-&3}
g gallic acid equivalent per 100 g sample® YEMHA
A} 26 mMY FAHZFES TSt GaolA oF 154

7
b RS AL % 414 nmel A FFE7F 157F HEs Msdith B4 &9 3 mLel 4§

i~
8
=
>
vy}
—
wm
okoa

=g ZASE A5 150 pLE #H7Fste] vortex mixer= %3F 2 gEa

3 e 414 nmol A EF =S =A5 Y. 3, ascorbic acidE A B9 e FEE ZAS
of sdg WHoR FAEE FAHFTOEZHN HlusAY. Fold A~ATE RAEAC(relative
ascorbic acid equivalent antioxidant capacity)® WEFHA ™, o]i= ascorbicacid®] A2A%
S 100002 F9Ss Td TE Al®e ABTS 4ol A2ATES UeEUE ez o
w3 22 Aol o ALkl
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AAaa: ascorbic acidE B S W Fd=e Ws)
Caa: ascorbic acid®] &%=
AAs: AEE SRS wo F3=9 Wl

Cs: Alge =

(2) A+ 23

| E F Edds FEFE2S A= 100gol

v

Holmaizt AWM AAA, A F

dIele A EES mg S22 Table 2-59 YEFH I Gallic acidE X+EH 2 319
Folin-Ciocateu assay®ll 2]3sl] AldJsldt}. Aol A (0% eS FEFE2 42351 mg/100gA
A, A9 FEELS 36856 mg/100g o2 0% ¥ FE=Eo] ¢ =Udth XA AA A 80%

et FZH3 ¢ FEEL 727 4599 mg/100g, 51.08 mg/100g® 4550 ¢ =g,
B

BFe 80% ogs FE3} E FE=ddAM A4 13.83mg/100g,

348mg/100g = +AHA A A et= Hb 2 80% ol &He FEFolA U w2 ZHAETHS B
At EF LAWA FAA WFAe] AL 799 mg/l00gE LANA EAA A5 FEER

A& 100gel s dets AolmAle] 80% s FEEI A4 FEE T FsE 7
=

i
N
N
59

7} 1595.85mg AA eq/100g, 1124.73 mg AA eq/100g
100gd ascorbic acid 1595.85 mg¥} 112473 mgoll & Fsl+= I2tsdE S Y= Ao
g Aok FAWA AAA 80% oletE FEI A FEES AT A7 5983 mg AA
eq/100g, 39.87 mg AA eq/100g® F E¢dHls T3 434S Uebd A Fdoh SAHA o
AHAl 80% ol¥tE FEE, A FEE R WGHoAN = A7 1192 mg AA eq/100g, 21.23
mg AA eq/100g, 461 mg AA eq/100g= +AHA A2 A9} vpz7tA 2 F EdE &)

AR welA et
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Table 2-5. Contents of total polyphenolic compounds (mg of gallic acid mushroom per 100g of

sample)
Total polyphenol
Mush

ushroom Extracts (mg/100g)
Gyrophora Esculanta 80% EtOH 423.51+£2.37
fruit body Water 368.56+1.81
Coriolus versicolor 80% EtOH 45.99+0.60
fruit body Water 51.08+0.17
80% EtOH 13.83%0.26
Corzo{us versicolor Water 3 484003

mycelia
Culture broth 7.994£0.10

Table 2-6. Scavenging effect of extracts from mushroom on ABTS radical (mg ascorbic

acid mushroom per 100g of sample)

ABTS radical

Mush . ..
ushroom Extracts scavanging activity(mg/100g)

Gyrophora Esculanta 80% EtOH 1595.85%0.09
fruit body Water 1124.7340.01
Coriolus versicolor 80% EtOH 59.83£0.09
fruit body Water 39.87+0.02

80% EtOH 11.92%£0.07
Corzo(us versicolor Water 91 2340.00
mycelia

Culture broth 4.61+0.02

Holw Aot A WA FAAE o] &3 AleR AlxE s IT7HF 05%, 49 3% & 7]
A2 &t pHE 5~55% AT Ao A4 #AAIE HEske] 28T, 150 rpmell A 74

oS MF FoRF AAE FES olz F ofshele] AolMA FEAL 3%,

1=



5%, T%6AM AT WAt B AL A FA Fol2 AET F Ak ¥ 23
o7 AAe9 59

5
0% 715 AEWE ol§ste] AATHYC

Aol SAMA HAMAIE Edtete] Azxze AlgEdd et #5537t A=Table 2-7
o} Zrh MolWAl FEE 3%, 5%, 7% HA7HT EF 0.05% FogaolA foxE HolA ok
%L, HEH7E FEQ AT F& Mo FEES 3% HUEsE MEo] ZH7t 6.0, 6.339] HlaL
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Table 2-7. Sensory evaluation of liquid culture Coriolus versicolor containing Gyrophora
esculanta 80% EtOH extracts

Sensory score
Mushroom (%)
color flavor taste overall
0 5.00° 5.00° 5.00° 5.00°
3 6.0:0.92" | 6.33+0.72" | 453+0.96* | 5.90+0.91
5 493+143" | 546+1.30™ | 4.86+2.13" | 5.23+1.43"
7 453+1.80° | 4.93+1.57 | 6.00+1.45" | 5.01+1.42"
F-value 991 0.69 1.47 4.37

UNot significant
Any means in the same column followed by the same letter are not significantly

(p<0.05) different by Duncan’s multiple range test
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Fig. 3-1. Mycellium of Phellinus linteus on the PDB
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Fig. 3-2. Mycellium of Phellinus linteus on the PDA

Table 3-1. Approximate composition of Phellinus linteus mycelium broth (dry basis)

Crude protein
%) Crude ash(%) Crude fat(%) Carohydrate(%)
(o)
0.13 0.03 0.01 4.53
(R | Aol A wgxd A4

do] i ke AR HA wdEds AAsy] A8 250me, 5000me AF2HE Tk =

PDB MAE 94% 9 F 120TAN 3087 A4Eaas Amgel 0.1%8 §E3e] 30T,

Ues HES A3 Phellinus linteuss= 250ml, 5000m¢ AztZet~=3 25 25T 30T oA
=

TAFE YEhgler, 53 30ToA dx dAF 2 o BE=7 42 368

53g/L, ¢ 5.7x10" 523x107cfu/ml & 7}F 58 Ao FAE o, 40T o4 7
Ae 5% d4% 44a% ngth 90 Foaa §3o) 02 ol A gl Aow vehg

() #4 pH
Z7] s HA pHE 250mle] 4% pH 6.0004  HEet #Ax #AHFS z+z7+

&

6.2x10"cfu/ml, 4.83g/Lolglom, 5000mee] % Zepx~= w o AlE 6.9x10°ctu/ml, 5.01g/LS

=

wol g §55Ea, 5000me B Beks woFo] 250mee] MR vha A hehg
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(th HA A

gt HA W GAIzES HES A3 250me] A5 120A1 kel A o HWEF Ax dA
ztz} 7.8x10"cfu/ml, 591g/L, 5000m¢ 2] ek Zahs= vkl A= wjeF 9641 Zkell 9.2x107cfu/me,
6.87g/LS Ho] 7Fd =3kt 250mi 5000m Z et AT E o] &3 gz FHEA A
o2 5000mH] Fell A Aol $
3714 WAEE 5000me] A5 AbA o] =wok7] Wikl Aew FHEHoAN FTe] F
o] golet fermentorol Al vl Al ®Th 53 AR}t o STk wEbA o &
kxS 30C, pH 6.0, ¥ 9
sk 3t

flo

o

o
=
0%
>
N

2. Aol Faf AdA ohFelF wiA) hE FH A e
7h A wjeFaiA A

BT HA A wAE AAsr] A AUl HA w2, S 96417 vl

H 60, M=% 30C=2 Mldx=1S A5, glucose, surcose, starchs @] B4~
A 7 3% =2 HUbslal AAYOeRE yeast extractE: 09% TE2 H7Fst ekl
A AAY dAdtel= HA w©adoz ZARE A9 3% FXko| yeast extract, peptone,
tryptone 5° AAY S 7 wEREEZ Hubsto] AU o HE 2 X dAGFES 2AMS Ay
e A A RE 842 dS V) HARE o] &=, 53], surcose HA7FTOlA HAFE A
A 9 BEsk 865g/, 75x10°cfu/mlE 71 -5 ANE WAL Phelinus linteus 735
w2 2R ofy et HEH 22 o HItel AR o9k FANE R =& o 4k Y

Az wAFS B 33 dadde] Ae AEs A AaddddA 6.94-7.36g/L,

o Azte.
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Table 3-2. Effect of various carbon sources on the dry weight and colony number of

Phelinus linteus

Glucose Sucrose Potao strach
Dry weight of mycelium(g/L) 7.36 8.65 6.94
Colony number(cfu/ml) 2.84 x 10° 7.5 x 10° 4.2 x 10

Table 3-3. Effect of various nitrogen sources on the dry weight and colony number of

Phelinus Ilinteus

Yeast extract Peptone Tryptone
Dry weight of mycelium(g/L) 8.44 7.21 7.95
Colony number(cfu/ml) 6.37 x 10" 2.46 x 10" 5.17 < 107

L}, Jar- fermentor= ©] &3k = &9
AR S A 2ds AASH] A, drle] HA v 2 A

3% sucrose, 0.9% soybean mealS o] A Z3d wiA| ALE WHE Fo A v, 121TColA
3023t "atstar, wlg v FATFTE 1% w2 "It F71% 1lvvm, 150rpmel A
wj kel A A zbel] wEl AlgE AFste] AxdFAT L FUEE A A= Table 3-49
Zo T Ez oA A Eeaa wided A HAd o dx 2 A Ago] g 96417t
o HAWE Bl AT A Azt Ao ¥ 9= 2 A AAESS e Ed 538 dx

9.21g/L, 4.64x10°%ctu/ml & Ebl 5000m Sebs= wjoke] 6.87g/L,
9.2x10°ctu/mé ol ml&l A A Fo] o 30% FE F7rstATh

Fig. 3-3. Incubation of Phelinus linteus in the 7L-jar fermentor
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Table 3-4. Dry weight and colony number of Phelinus Ilinteus in the 7L-jar fermentor

during the incubation time

48 hrs 72 hrs 96 hrs 120 hrs | 144 hrs

Dry weight of mycelium(g/L) 5.33 7.98 9.88 9.71 8.53
Colony number(cfu/ml) 4.76x10°%6.43x10°%| 4.2x10° |5.17x10% | 4.56x10°

[ A e B

(1) HA vigui=] 24
A A ALk 91 Y 21 AASH] sl PDA WA= U avfolal &
gk 28 o g Abgsl]dl= FA e wEka Ao wdzd A HA gadoRs FAME
sk Aol weta] BAA dAAdS A
7] #1381 sucrose 3%E F7bstar, Ao AG AAES Lelste] BluA TpAo] A dskal
=44 74 F de dFe, SHF 5& o835t 7L-Jar fermentordl A 4LE working
of Ztzbe] Wi E L FEF] WS 5 121TColA 40%3F drsta, vz wjekst

E7]% lvvm, 150rpmO.& ¥ WA Al 7ke] uleh A&

S AFHs] Ao AFES A= Table 3-59F 2ok AR 24P A oS AL
Ful 3G SolA w2 o dE H AXTAGFS BYoen 53] 09% tiFu M7
Az FAZE 2 F Y% 695g/, 154x10°%fu/mlz 7HE 53 23S Bt 53 g@x99
TEE 1A & gFe HrbeEE gy 5kels wl(Table 3-6), 0.9%¢9F 2% H7FolA A=
54 108cfu/ml, 8.92g/1, 6.99x10%fu/ml &= thFure] H7}
, AARE nEe W 0. 9% H7t

A2, Ao A9 E4A YT 5 dom el wmA A

147
o
@]
=
o
107]
@)
il
N
T
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i
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2
)
i,
B>
o
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Y
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o
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Al

olN
N
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Y
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N
4
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o
o,
olN
L
o
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rlr
=

_44_



Table 3-5. Effect of various nitrogen sources on the dry weight and colony number of

Phelinus linteus

Cornsteep )
Soybean meal ) fish meal
liquor
Dry weight of mycelium(g/L) 6.95 5.37 3.67
Colony number(cfu/ml) 1.54 x 10° 7.54 % 10 2.7 x 10°

Table 3-6. Effect of various soybean meal concentration on the dry weight and colony

number of Phelinus linteus

0.9% 1.5% 2%
Dry weight of mycelium(g/L) 7.29 8.33 8.92
Colony number(cfu/ml) 3.54 x 10° 7.54 x 10° 6.99 x 10°

(2) 1,200L Wi FxE o] &3 AFd=el wd
A7 e A agzRAaeZ 12000 W HEFE o83 scaleup S 5

sttt &, HA w@Aadoz ZAMHE sucrose 3%, WFE 03%9 wiAE ZFA4 T 1.200L

F

fermentorol /] 800LE working volumn®. & 3fo] W Fo] Yo & 121TColA 4087 st
ATk 53] diFwe] wiA AzAl v TS &5l 9al 30-40% st HAF s AntS
FHalo] el AT ol ZA ZAE wjA o, 30LY seed tankoll working volumne] 15L7} ¥ =
& sE2 H7tet E71% lvvm, 150rpmo 2 v <F SFHAl Al

ugt A58 AFste] Ao AFES A Fig. 3-59F o] 120 Alzkukel] 24 A Zol
EEstglon, ojet 22 Aib= 7L LRI 2 FEoR, AERARE A gl o

ol AeAez dAEFGrlieol dHd Ao Frtdn

=
o2
ot
ol
>,
4
all
Ll
—
X
1o

2007/08/20

Fig. 3-4. Incubation of Phelinus /linteus in the 1,200L fermentor system
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Table 3-7. Optimun culture medium and condition of Phelinus linteus

Component Concentration(%)
Surcose 3.0
Soybean meal 0.9
Temperature 28T
pH 6.5
Incubation time 72hrs

48 Al2t 72 A2t

98 AlZt 120 A2t

Fig. 3-5. Incubation of Phelinus linteus

3. Al wjx o) A8 HE]

olr

A BAEFS)

o

7h g A B4

A Al AR e o] AFEFEES WA o® EtOH AL 3o 60% EtOHd
solubled} L 80%EtOH®!| insolubledt

oft
et

2,
S
o
o
ne
38
k1

, °] A< Diethylaminoethyl(DEAE) -
celluloseE a3t A3} 05M NaCl® £ZFA] U HFo] 73t 84S HYth Ex ko] ok
g4 zolE AESF 7] ¢l 05M NaClolA €% ® 385 Toyoperl hw6oFoll 23l gel

permeation chromatography & @3s}o] AF#Fo] dA st v & AU}
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Table 3-8. A3 2 of Zuf <

of o) 2
A AQEwster | oA 7t °lm 714 A
| A & J I Al A=E7}F S7H800L) 3 A
PDB %Ug/L 964 7+ 11,5204 9,216,000% !
& P (12000091 /250g sigma) | 0w A ERAHFIE)
Rzauy| Sucrose 3% 102¢1(3,400/kg) PDBe] 13
;H;l - soybean meal | 9641% 19290 | 153,600¢1 soul A5 A8 oz AbgT}
000 90¢ (4,000/400g) B
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Crude fiber

Tatal sugar

53.3

6.3

Crude fat(%)

3.2

Crude ash(%)

3.6

Crude protein

(%)
22.1

A
~

gz

Table 4-1. 27| A H7H3%)F WAL

IR E I DE S

S

st71 4l
= 28C= mjgxd

4

A%

27 W wA

DR

skal, glucose, surcose,

17

o
=

2

7}3)

=]
i=i

09% &=

—
fIte)

7}

=1
= 1

T

7oA Az TAE %

surcose
H A (Table 4-2).

1,

S

Fae, =

J|

= 7IARE ol

=
=

8.65g/1,5%10%fu/ml2 7}4 9438 Az}
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Table 4-2. WA} FZ H7H3%) vl A S wE HA Ys2A2A

Glucose Sucrose Potao strach
Dry weight of mycelium(g/L) 6.36 8.65 6.94
Colony number(cfu/ml) 2.84 x 10" 7.5 x 10° 4.2 % 107

2 o Ao A AFs A "AaDolA 7.11-7824g/L, 5.22x10"-6.57x10°%cfu/mle] *=
Z A% L AUEE 5oy Ao Ag3 Ao A 1 7FFo] AF

om b olmm A Wdel FhAo] AdG thFERo] #AMHT D FUE oA

Table 4-3. W[ x} FZFH H7H3%) v FA] Ao MmE HA AF20ZA

Yeast extract Peptone &

Dry weight of mycelium(g/L) 8.24 7.11 7.65
Colony number(cfu/ml) 6.57 < 10° 2.34 x 10° 7.22 % 107

b, AP A gl s At 23S AASH] A6, A1 HA gz 9 onA 24
o] 838t 7L-Jar fermentordAl FsAT. 7L HEx wdelANE ITIES 3%

1

0{'4,
9
2
BN
ot
=
X
WS
o
it
2
1:01'
N
=
2
Mo
)
dlo
—_
[\
—_
a
=
2,

sucrose, 0.9% soybean meals
301t "atstal, v W TAATE 1%9] s =

=
ol A wfFstH A AlFEel wel AJRE A oto] HRAAYE R dHEE AR ddbs

Table 4-49} 2t}

Table 4-4. 7| A} H7}9(3%) 7L-jar fermentor A 5Z71

48 hrs 72 hrs 96 hrs 120 hrs | 144 hrs
Dry weight of mycelium(g/L) 5.63 8.13 9.02 9.71 9.13
Colony number(cfu/ml) 3.56%x10°%]5.23x10°%| 4.0x10° |5.17x10%|4.76x10°
Hh om Al HAULE 7L-wEF wkAl on Al wH L wjka A7l wE Ho o dE 2

A AAES st A7 uH7 A% #AF 2 7 UEE 9550/, 5.47x10%ctu/mlt
T2 WA YE Yo ouxt HArbe ke 9.71g/L, 5.17x10%fu/m A9} BlwA] 7
=

dAH 2L DEI AR UERk T
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AL oA A7kl ohE FEAR WEE BBy 95t el Wsh Rt gt

A

dEuf gl ol St x4 8T B-glucane] W3t S AT

o}. MegazymeAt2] Mushroom and Yeast Bata-Glucan Assay kitE AF&3}o] B-glucan $¢
2 BA3 AvtE= Table 4-5 3 2t}

Table 4-5. 272 H7F$(3%) B-glucan & &4

Total-glucan(mg/L) a-glucan(mg/L) B-glucan(mg/L)
TEALA
wj op ol 139 597 79
Qw2 7}
) 13.0 511 7.89
Suf) ¢

2z}, B-glucan S MegazymeAt (Wicklow, Ireland)e] B-glucan #41<¢l ‘Mushroom

and Yeast Bata-Glucan Assay %< w3ste] Attt Total glucane A&
20 mgS A3s =Zsle] glass cap tube (16 x 120 mm)ol ¥ i, 1.5 mL 37% HCl &
NS vortexd F 30TCoA 458 &3 F 10 mL waterE H7lstal 2 ZolAl 24

WzkA1Zl % 10 mL 2 N KOHE #H7Fstddoh ol & 100 mL vl ~&ek 2~

7k vkg-3k &
0 mM sodium acetate buffer(pH 5.0)% A&3Act A5 do] A7]+= &

of ¥ 20
A =2 1500 xgollAl 1023 A4 FEedeh dAliEg ) 005 mLel exo-1,3-B
—glucanase plus B-glucosidase(Megazyme, Wicklow, Ireland)E 0.05 mL #H7}3 %
40CoNA 603 HESAIATY. Glucose % kitel GOPOD reagent (Megazyme,
Wicklow, Ireland)E& A}£3te] glucoses A HEste] A4 o 23] total-glucano. = 3t
2FeEA T a-Glucane #+AA 5 20mgS A &3] =w3te]  glass cap tube (16 x 120
mm)oll 23, 2 mL 2M KOH &S5 22 £ Ice batholl A 20%%F 2wyt gk & 12 M
sodium acetate buffer (pH 3.8) 8 mL& i ZA] 0.2 mL amyloglucosidase plus
invertase(Megazyme, Wicklow, Ireland)E 0.2 mL H7}gF & 40TCoA 3057F ¥4
ATk o]& 1500 xgoll A 1023t 94 F&atdth. A A 0.05 mLel glucose =
kite]l GOPOD reagent (Megazyme, Wicklow, Ireland)E A& 3}o] glucoseE & #3}o]
Al & a-glucano 2 3HAFEFATE B-Glucane total-glucan® a-glucan®] =}l
olaf -3kt

_51_



A2 A e AE

L w " 7EA] 9] B-glucan®] #Foli= 7.9mg/L, 7.89mg/L<}t H
A YERA] eFgkth

b 99 e AR ©)5ke] Table 449 458 7Fow 2L 9nA 15 Ad 3%,
WFE 09%, WFLE 28C, pH 65, vl AZHE 7243 vl A
shiet.

iul
[
2
a
BN
2
Xy
N
N

4 8he ekl omA Wrkel m

oy

s, QA b

S 1-5% 7S dEE 2 ASHS A 2y o wE 2 Aol
Holx eetor} 3% H7FA 821g/L, 7.44 x 108 & e} HF3d Aog ¥
(Table 4-6).

Table 4-6. £ vz} &7}k w2 AF3}

ST ALA] A S 22 AL
1% 3% 5%
Dry weight of mycelium(g/L) 7.49 8.21 8.62
Colony number(cfu/ml) 3.23 x 10° 7.44 x 10° 7.09 x 10°

3 vzl A7t % 0.1~5% HIMA] AS

o= EAZF Alen I ol FEeAM =
A% At BREATY. 99k 2 AW FaA Table 4739 2e A4 3L
zAe A4 &g
Table 4-7. ev| A} H7b5 A Edwd=x
Component Concentration(%)
Q. m =} 3%
e 3.0
o7 0.9
=5 28T
pH 6.5
Y A 2T 72hrs
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Fig. 4-1. W) 2} w7} 2shuf <

oF A F Asd ws Hstol Fatt ol@EA ZAE wA e, 30Le seed tankol
working volumn®] 15L7} ¥ %5 w|g| st FATTE 1% s==2 H7bsto] 7%
Ivvm, 150rpm e 2 Hj%F S A1200L AFA A di gl Fol JEF BA B35 enz
3%E HIFSE T2A12 ERulkS AAlETh 1 A¥ du] 2709 5ds ARE A5

= wA7E gllHh

ol

48 hrs 72 hrs 96 hrs 120 hrs | 144 hrs

Dry weight of mycelium(g/L) 4.63 7.73 9.12 9.33 9.26
Colony number(cfu/ml) 3.86x10°|5.62x10°%| 4.8%x10" |5.97x10%|4.76x10°

Table 4-8. 27| & A 713 (3%) 1200L fermentor AZF

BF EA omAF v HA wjg A7k WE H o Uk
o Ax mA7 Az wAF D #F UEE 933g/L, 597x10%fu/m

H| 21l
24 TL-Ezs v Az #AF L i Wk SASA e,



J

(1) FEARA S H A wl g x1
A TARA 9] 7] pHF wiF =%, v 713-S HA3str] 918 PDB(24 ¢/200 mL)

g 7I2WAR sk 5 %(v/v)el FAMAE HFskSith pHe 0N NaOHeF 0.IN HCIE ©°] 6
skod wj#e] pHE 45, 5.0, 55, 6.0 @ 652 FA3ste] 30 TollA 150 rpmo = 44 &+ vl %
st ar, &% pH7F 591 wiAol A 20T, 25T, 28°C, 30T, 35 CRAL R 3to 4 H<F A X
skt M|zt A4 ® pH, 2% Ao 150 rpmolAl 109 wYsle] w#AAI S
T ARA]
Toyo Roshi Kaisha, Ltd, Japan)® o333l 60ColA 24A13F AxS & Edt= Ax A}
Aol FAZS =A3 L, ANBEZ filter paper disc(ADVANTEC 8 mm, Toyo Roshi Kaisha,
Ltd, Japan)2 o7} & oA pH meter(720 A, Orion, USA)E o]&3t9 A3
Coriolus versicolor®] WA 870l Agst 24 pHE F9¥st7] 98] 0.IN NaOH<} 0.1N HCI
ARESEe] pHE 4.5, 5.0, 55, 6.0 2 652 =43t PDB(2.4 g/200mL)wl Aol 5% (v/v)e] S-S
HES 5 150 rpme® 49 &<k widksto] dAMAI RS 543 A Fig. 4-49F #Zskv. A
w41 A7 pH 59 pH 55914 F94 2] (p<0.05)7F Ao, dAAZFE 714 =okt) o
= AL AA vt Al pH 5.2~5.60] AWA FAMAl 8 FH A
fFALER v pH7F 4.0, 55, 7.00] H¥& pH ZHdolgtal 3 B e}
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Table 4-9. =AM FARA o] oz FH bt 2 opm =it 8 F A&
o 24 (%) opm] 12k %4 (%)°

FHAO A 8.0 o} 23} E 4 7.0

KO~ 0.3 Eg oy 6.5

ofg}H] = 2 0.7 A 8.1

Apel @ = 1.7 Rl 7.0

o} = 185 A 25

dgE= 15.0 otabd 12.7

FEA~ 20.1 L=l 3.3

o] Aol 2l 145

Fol 2l 55

E] 22 36

Hd el 4.2

SE=1=h%] trace

g}o] 2l 2.3

ot27|d 2.6

T 64.3 Folu =k gk 285

*HAEE TEFom Al

SAMA TAME AzxTHoeR 17.2727.32g/L, wigdd xdd HElFFI 4
6.2g/L°] AAbES yvErllom. SAMA FARA o H o] A= vHEstE 64.3%9 W
A 285% = o] Fo A 7TEFE w@rstER FAE A, F8& FAATES W2 =(185%),
IFF2(201%), 2FEZ(150%)H ek @E e 15F 9 ofn|ato® LA EoH
A opn| Ak o] AFAI(14.5%), ok (12.7%), Al 71(8.1%)°] ATt
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(1) wARAI ] H A =4
A AR S Z27] pHeF Wi ==, i eF 7Ibe HAHEetr] fls) DA Al FAMA =
HFskAth pHE 10N NaOHeF 6N HCIE o]&3ste] wj#le] pHE 45, 50, 55, 6.0 % 652
Z-ste] 30 CellAd 150 rpme = 59 &<t widstdal, 2%+ pH7F 691 #i#<lA 20T, 2
5T, 287, 30T, 35 Cxxor sto] 5 &k AA mjdsidt. wid71zt2 A4 9 pH, 2%

zxow 150 rpmol A 5 wjdste] dEAMAFS HAMA Y S ARtz o m vt

U
Q
2
fr
2
s
ga
kI

ol 20 mL< filter paper disc(ADVANTEC 8mm, Toyo Roshi Kaisha, Ltd, Ja
60-70Col A 24A17F AZ3 & zEs = 1x dAMY FAE SAHEI L, AEE filter
paper disc(ADVANTEC 8 mm, Toyo Roshi Kaisha, Ltd, Japan)® oj3} 3 oJHS pH
meter(720 A, Orion, USA)S o] &3}e] A3}

2 A3 pH 59 pH 6504 ztol7F gllom, dAMA R 71 =9kt of= FAAl oA i
& Al pH 52~560] =AW A TAA w4 pH =71 o]lont

tha 2ol 7b Wb o] pH 6.0-65 oA %= HA A% & HTH

WA, A AT F ool

to

SAWATFF om At S H7L vk o Ade HAH e FHalr] Y pH6S ol
A Y L2 20T, 25T, 287C, 30T, 35CE ttEA st 59 & #AMA S =A3s Ay

(3) Wi F 713t
A AL o] AL ARl A A wjFrIbE tHEr] s, kel AAE =219
pH 6.0-6.5, 28TCollA 1043t viFste] olEnitt HAA G S 54 & 23 HF § 547HA +F

Aol F43) F7hE WY 1 o) FHEE AR} Bashs 4Fe e

(1) g9 d44
SAMA G emzE fake] HA wjF wiAE s 98 7] A HA g =4,

5 120A1%Fe] wlF AIZE, %7] pH 65, Wlg=% 28
surcose, starchs 9 &4 Y 7} 3% =& A7l ArPdozs=

sto] e, Hd o UE 2 Ax gAY & =AM A9
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fermentorol A 2,100LE working volumn® 2 3d}lo] wrgzxo] ¥ & 121TCoA 60%3F Hat
sttt 53] o7 WA AxAl wE] diFds &0l ¥ 30-40% st Hd F A
ks FHoto]l skt ol FA A Ao, 200LY seed HEFO TATFE 1% =
2 H7lste] 71 lvvm, 150rpme = i <F s A 3000L A2 of el HEF 48417k
Bas oW AL 5%, Ak 5% H7F 7T2A%F S s AAlE T 1 Ad o] 2313 Fd

g Az A= AV AT A= ook 2o

Table 5-5. 2wz} 2 A7} 3000L fermentor A-5Z71

48 hrs 72 hrs 96 hrs 120 hrs | 144 hrs

Dry weight of mycelium(g/L) 4.91 8.14 9.28 9.95 10.01

Colony number(cfu/ml) 3.89%x10°%|5.71x10°%| 5.2x10° | 5.9x10° |6.76x10°

HEAR S g T MG 2 TEAEA
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(3) & @A FFe EFEZLEA Bovine serum albuming ARE-3e] Lowrys o ol
ot AL, ofn At AR Bl s F Na-form Zflo= nlojea

s 2},

5l z4(%)' o] 1= At Z4(%)°

FAQA 7.0 o} ~ 3} E A} 7.2

ZH o~ 0.3 Egoyd 6.3

o} ghH] L2~ 0.9 R 8.0

P EEIES 1.8 = F 54t 75

T 2 19.3 274 2.3

e E = 156 oehd 13.1

FEAA 23.1 a2 2.9

o] ~F ol 2l 16.2

Folal 6.1

E] 22 39

g el 49

3] 2~ 1l trace

Zho] 4l 2.8

ot=27|d 2.9

FIIH 68 Zolu Al e 84.1
Table 5-6. A HA FARA ]G H oz FE bada] @ opn| it 2 F &

AHAANEE FIFFo Astt
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7} @A T WA B-glucan
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A olth Yeaste} HAl9 B-glucan (1—3), (1—6)-B-D-glucan 7%= Z&A3}aL, oate}
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T e, s, AW, 9 5o mah ok WY Boglucan ATE Bl AAHA
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6394% % TAAFZ thdel B4 41.95% el A9 v 21.87% B

dicha s9an, Lee™s 380sl AdAFE GIat dAAFE e g 24, FuA

T, 59=2 B THel29 F7] wkeol et ks
A

A e} TARA o] AElgd vl A ] EE Aol
Lol L = BT
DPPH(1,1-diphenyl-2-picryl hydrazy)E ©]&3te] HAA&

B2 ) radicals &3t thE free radicals ¥ ZAgsle] ¢t A3 complexE WHE 1L Qo] &

e E4dol gle =y v goide] 27 EY o] w aifo HdEAe] elojx= S4E

£
olf
o
Ay
oxl
ol
32
v
)
e
=0
T
rr

gurxlo g o|8FE= wHow dgx rh. P ;Y WA A renin-angiotensin
system< ¢ -] wjg FQ3 9IS stk 53] Angiotensin converting enzyme(ACE)
= 9% Kkininase®til®= EZ <AA oA reninel 2|3 angiotensinogen® ZHE A H

@

=
=

o
I
o

decapeptide?] angiotensin IZ 58 C-¥9] dipeptide(His-Lew)E 7FrE3l A1 &

=
o~
T

i

r
L
of
o

5= 28-S Yl = octapeptide$! angiotensin I 2 A3kA A 7323k
&
=

dds &S frdshs S0tk A4 ¥ angiotensin I+ F219 4

=2

A

i
P
=
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e

29 BHlE FHZsle B3 YEF uadS gAY, d3 o] ¢8-S F+ nonapeptide?]
bradykinine 3dlsle] 5843} A7|B2 Aypdor et AeS dode 98-S i 1
HE2 ACE &4 dddse 999 angiotensin 19 AAHS Asjstrz 42

A FEAFE Tol n8S Amsted gfHolw, HA 1@ 3xte] AEAR
ACE AdlAl= olwAl Z#AdA 2 angiotensin &4 A 53 A AFEHI Q)
o M50 o) @) gk ACES] Al A=A = AEA} peptide £3F 1 FEAE, 2Htea)d] ==

catechin @ "] 9] rutin < polyphenol A&ES0] oz aeA dot® Gduwe o v

T3] Ay gEo] 39 AW styE AEEHi Jd+edH, a-glucosidaser Ao
brush-border membraneo EA|3lE= AslgiolH, oG F{FH HIdFE ©BFsEC 423 FF
& 2o

7] 9% e G FE JhEdlstes 93-S $oh a-glucosidase A3 Al = g3
A 4 b B AFo A= B-glucuronidse A3 A o] 73w

]
-
A kele o] &3 A e AE 2AlE NEstaa, gAY A qA w223

o
oot
(= AP
S
>

i)
O/
ol
M
fon}
.,
=
(@]
=
=
o
B.
o
ob)
102]
(@)
>
:QuL_‘,
ok
oX,
o
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rir
e
o

A4S EAEe] B-glucuronidase A 3 A o]

T HALAE MM GFAA v dAges, ACE A&y, d94dsts A

AR R A

AYAE AFRLFFEFRTANA 22, 4x, 0F, LA, GANALe SRR

AZHIANA AzAR TARGT, FIHA AL @HALAAN AZAZ TR

—

Angiotensin converting enzyme (EC 3.4.15.1, from rabbit lung), a-glucosidase (EC 3.2.1.20,
from bacillus stearothemophilus), B-glucuronidase (EC 3.2.1.31, from FEscherichia coli),
1,1-Diphenyl-2-picryl-hydrazyl, N-Benzoyl-Gly-His-Leu, p-nitrophenyl beta-D-glucuronide,
p—nitrophenol = Sigma Chem. Co.(USA)lA F+Y43FA 2™, potato dextrose brothi= Difoco
AN R skel AHgSHR L, 1 9] Aleke BT ATk

ST

B Ao A A8 B Phellinus linteus= @H}o] L. 8}o] Z(BF-1)C. 2 F-F #¢F nko} ALE

3F T 200 mLe] PDB(2.4g/200 mL)¥} X ol Phellinus linteus 5 5%(v/v) HE3to] 30T,
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150 rpme. 2 49 Fok wjFE F, o] Z WFu(4C)el wmyste] Ahgahdrh

FEAbA e W 2= 27] pH, M71-S HHstetr] 918 PDB(2.4g/200 mL)E
1R A R She] 5%(v/v)el AR T pH7F 531 wix|el A 20T, 25C, 3
0T, 35C, 40C 2A0 & dto] 49 ot A= kst pHE 01N NaOHS 0.1N HCIZ ©]

g3ke] WA & pHE 45, 50, 55, 6.0 2 652 F43to] 30Coll4 150 rpmO 2 49 ot 6ok
otk Wik )re A @ pH, 2% 22X o2 150 rpm oA 10 wigste] FARA 2 At

HaAzgHoR Y5g

Ll
ooy
ofN
ol
8
v
rlo
k1

FRFAA W Fd o] Al g S Astetr] A% dAdA
2

WA FEole] wA WA AANE

HF A A J7F 0 712w x] 242 30mesh & 05%, 28 3%= slo] 18 E ok
2.28%9%1 AWz FENS 3%, 5%, 7%, 10% H7}ste] wix|& A= 3 & pHE H=

4% 3 1217C, 1638 Edetdnt. T2 5%((v/v) AE3star 30T, 170 rpmell A 89 &
]_

ok Wik seiut.
- g > Ay Hob o 712 2442 30 mesh T 0.5%, AE 3% = dto] A& Az

121C, 15% stk S 5%(v/v) H&3skaL 30T, 170

o
ek it 3 & uYE FFo] 2.28%<%1 AWA FEHS 3%, 5%, 7%, 10%
o}

(1) dAxA &
Blender (HALLDE SB-4, HALLDE MASKINER, Sweden)®Z 2] 3 Al 30 gol =
4 300 mLE 7}ste] 3A17F st 3R{F= skSith o] = filter paper(advantec No. 2)% o] 3}
g 5 -40C YRty Aedgd EA ARl
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(2) WA F=

Cyclotec 1093 Sample Mill (I fecator, Japan)

S o] 83l 100 mesh® E4 3+ A
goll S 100

5 2
mLE 7}t 4A17F st B FFES & filter paper(advantec No. 2)2 o 3}
ste] 4 = FEAS 40T WesrnaAstaA g Aol AHEskdn
(3) & AA v g F=
FEWHS Fig. 6-19 2tk wjgds ddsste 121TAA 6083 195F= ¢ &
2000 xgel A 1087 Q48 # F

, filter paper(advantec No. 2)& o] 3}3}e]
STk olgelel Ane Andd EAol AL
sto], 4Tl A 24X %F 2]

shaL dolzl

3L, YR ool 3uf#e] Ethanol<
12000 rpm oAl 30&3F Y4 #8st¥h. Ethanol

o] B-glucan A& ol AME3FA ] T} 65

Culture broth

» Autoclave (121°C, 60min)
« Centrifuge (2000xg, 10min)
« Filtration (Advantec No.2)

Mycelium

Filtrate

« Addition of 3 vol. Ethanol
« Standing 24 hours at 4TC
« Centrifuge (2237xg, 30min)

Precipitation

Ethanol layer

« Dissolve in water
« Freeze drying

Powder

Figure 6-1. Extraction procedure from liquid culture of P. /infeus mycelium

o2 g 20 mLS 80 mesh= o 3}

0
S
@)
=2
R
\)
N
>,
e
e
BN
off

- AHE F

p A

WA EAE S
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A pH 54

o
£

, filter paper(advantec No. 2)% o3} 3t

o

AlEZE 2000 xgoll Al 1023 9] s
S pH meter (720A, Orion, USA)E o] &3l =A3s}¢ic)

o} M

o

3k o]

ol o] A== Spectrophotometer(CM-3500d, Minolta, Japan)E ©]-&3}o] Lzk(lightness), adk

Al2E 2000 xgoll Al 10%-7F YA 2] 3 3 filter paper(advantec No. 2)& o3}
(redness), bak(vellowness)S =74 3¢t}
2}, B-glucuronidase # 3l &4
B-glucuronidase A& o¥e WS wWFPste] AFaAh 100 unit

beta-glucuronidase &4 0.02 mLe| 2 mM p-nitrophenyl-B-D-glucuronide 0.2 mL, 0.2 M
phosphate butter(pH 7.0) 0.2 mL, A& 0.1 mLE &£339 3, x4+ A5 dA 01 mLe

FHTFE HA7ste] 37Tl A 30 min HFA1Z1 3 0.25 N NaOH 05 mLE 7}sfe] Hb8-& £5
A713 7 1 mLE 7hste] A 282000 xg, 202)3F & Aedo=z gihd 93 7|d=2

FE ¥ ponitrophenolS 405 nmollA FHEE FAHSAT. o A 9ste] B

-glucuronidase inhibitione A4S AL, ExF2E T/HTE AFESEATH

Inhibiton(%) = ¢ p*nitragjhenoj_ S

p-nitrophenol

p-nitrophenol x 100

C ) miropimor - AAmount of p-nitrophenol of Control (ppm)

S mitropimor - Amount of p-nitrophenol of Sample (ppm)

)
2
D)
of
s
olf

AR TL Blois®e WS wdsle] =459tk 2 A® 0.2 mLol 0.4 mmol a,a
—diphenyl-2-picryl-hydrazyl(DPPH) &< 0.8 mLE %1 vortexd & 10% FoF Wx 3 t}&
510 nmolA FHFEE SASIT AT TS s Aoz Yo dx4=2s 7T
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g Agatsit.

Inhibiton(%) — % <100
Abs

C 4 - Absorbance of Control

S 4 - Absorbance of Sample

7. ACE A3 &4

ACE A& < Cushman® Cheng® oz Z=x39th 0.3 M NaCle X8
0.1M potassium phosphate buffer(pH 8.3)9] 7|2 5 mM hippuryl-histidyl-leucine&<} 0.1 mL
¢} ACE (0.2 unit/mL)& < 0.08 mL % A3]&d 0.1 mLE &3t L, 7+ AfE&H of
4101 mLe FHFE 7hete] 37TCelA 30%3F §H-&A17]aL, 1 N HCIE 0.25 mL 3 7}ste] b
2 FAAZ FH 1.25 mLe ethylacetateE FH7F3FAth o] = vortex 3+ & AAET 3o
ethylacetated 1 mLS FH3tal 3 A7l & S/ 1 mLE& F7Este] ahel o3 7|d=zF
B #28]%¥ hippuric acidE 280 nmollA FFEE A3t b3 e 20w ACE Ad=E
AZFstGnh dxT2e SFTFE AREsHth

- S
Inhibiton(%) = (1— ¢ A”CS, 455 5100
Abs
C 4, - Absorbance of Control

S 4 - Absorbance of Sample

Hg7else Wenling®e] oz =439tk 712 20 mmol maltose 0.08 mLS} #
5 0.02 mLol a-glucosidase &4 0.02 mLS 718t 37CoA 2053 ¥H-gA] 7] a1, WES-<
0.02 mLel glucose A% kit ¢ Quantichrom TM Glucose Assay kit Reagent 1.5 mLE 7}3}
o BT EollA 8FIF A7 433 WA & A E glucoseE 510 nmTFEoA =

Ak Bed ge Hol o3 FPPeAe FHHOH RTRE FHEE AAAL

i
rlo



C lc_S ic

Inhibiton(%) = (1— C

)x100

glc
Cy - Amount of glucose of Control (ppm)

See - Amount of glucose of Sample (ppm)

3}, B-glucan $F=F

WA 22 A= 100 mesh AZAE AFZE AFE8E AL, A3FAA vl gL ethanol 3
Hate] AL gFAHE AFEE AT B-glucan THS MegazymeAl (Wicklow, Ireland)®] B
~glucan 499l ‘Mushroom and Yeast Bata-Glucan Assay’ %S WM& 3te] t}S3 o] 2
g3l Total glucane w4 AR 20 mgs 83| Z33to] glass cap tube (16 x 120 mm)
of ¥ 15 mL 37% HCl €942 vortex 3 & 30CoNA 458 983 & 10 mL waters 3
7betar @ =ol A 241 wkEd & WAzl $ 10 mL 2 N KOHE #H7betaith. oI5 100

=0 ¥i 200 mM sodium acetate buffer(pH 5.0)2 A &3t th A|Z o] A}
71 B84 242 1500 xgollAl 102zt ¥4 Eelsta. 92l 0.05 mLel exo-1,3-8
—glucanase plus B-glucosidase(Megazyme, Wicklow, Ireland)E 0.05 mL 7}k 3 40T oA
60 7F WES- Al A E Glucose A% kitel GOPOD reagent (Megazyme, Wicklow, Ireland)E A}
£3}o] glucoseE A skl AAH 9@ total-glucano. & 48 th a-Glucane EAA &
0 mgs A3 =%3lo] glass cap tube (16 x 120 mm)oll 2L, 2 mL 2M KOH €4S 4

© 3 Ice batholA 20&-7F nwk 3 & 1.2 M sodium acetate buffer (pH 3.8) 8 mLS YL

S}

r|

S Al 0.2 mL amyloglucosidase plus invertase (Megazyme, Wicklow, Ireland)E 0.2 mL 37}
14 RS el

0.05 mLel| glucose A% kit GOPOD reagent (Megazyme, Wicklow, Ireland)E A}-&3}¢]

do

3 5 40ColAM 3081 WS AIATE o] & 1500 xgol A 10%3t

r

glucoseE A Zste] A & a-glucane ® 38t B-Glucan< total-glucan™ «

~glucan®| =l o3 -3kt

o _ 21.6 1 100 162
Total- Glucan(% wiw) = AE X F x 0.05 000 <~ 180

0.3 . 1 100 , 162
0.05 “ 1000 *~ W 180

a-Glucan(% wiw) = AEx Fx
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B -Glucan = Total- Glucan — o - Glucan

where:
DE = reaction absorbance - blank absorbance

F = a factor to convert of absorbance to g of glucose

F= 50(ug of the D-glucose standard)
GOPOD absorbance for 50 ug D-glucose standard

21.6/0.05 = volume correction factor; for total glucan

(0.05 mL out of 21.6 mL was analysed)

10.3/0.05 = volume correction factor; for a-glucan
(0.05 mL out of 10.3 mL was analysed);
1/1000 = conversion from ug to milligrams;
100/W = conversion back to weight of sample (i.e. as %);
W = weight of sample analysed;
162/180 = a factor to convert from free glucose, as determined, to anhydroglucose, as

occurs in B-glucan.

SAAE ARE shel AAed 1080 98 BAMI Aol HE

0
ot
EY
>
ol
i
—
N e
o2
2
o
r o

SAAE Hay xR Ugdilen, FAEA Statistical Analysis System(SAS)

program= ©]-&3}4 EAHEA(ANOVA) 3o, Alg 3F Ze]9] %+ Duncan’s multiple

range testE Ab&ato] H)mEA &k vk (p<0.05)"

e s EREE RS
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FEM A AAu e T dAAY BEEALS Ldotry] A% HAMGzAS A

st et

(1) HA=
Phellinus Iinteus®] A8 Age i 2E rHet7] $18) pH 50004 vig==
2 20T, 25, 30C, 3BT, 0T Selste] 49 F ;
o BAEA A3 25T, 30TColA o4 Apol7F iAo dARA Rl Fol AF A T4
WFo FAS WA Phellinus & e H A
s Aot HPe wael dxsGow, Phellinus linteus® HAWFLEsL 30T 8
Hwang®'3} o]™e] niele FAlstglch,

it

0.40

0.35

0.30 |

0.25

0.20 |

0.15 |

0.10

0.05

Mycelial dry weight (g/L)

15 20 25 30 35 40 45
Temperature ()

Figure 6-2. Effect of temperature on the mycelial growth in liquid culture of P. /inteus

(2) #4 pH
Phellinus linteus ¢ WA Astet H 4 pHE #9437l 9138 0.1 N HCl =2 0.1
N NaOHE A}Fg3te] pHE 45, 5.0, 55, 6.0 2 652 243 PDB HjA]d FS 5%(v/v)=E

HEG F 150 rpm, 30914 497 M Fste] FAAFS SAW A} Fig. 6-33 2k 5
24 A} pH 45 s pH 50914 #914 2ol(p<0.05)7t 9o, FAAFE 743 Fodoh

ol AWM Y Al pH 500 H# pH Zx7olgtu § Hwang®el mael fAatdw, oVe
pH 503 pH 6.0914 Ao dzstdttar skt 28y YMB v R oA w3t Phellinus
linteus ©) HA pHE 6.0~7.0 0.2 ZAF & @] B9} Phellinus spp. ¢ HZ pHE 6.0
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~80 o2 A} & 3o mmel= 2t} pH 55~65904% 594 Aolrt ¢lgl=d], o=
Phellinus  spp.7t pH 50~8001 A= 2 o] §lo] Hluwd *Fsd BFEES vebd 379

wasl fAbe,

0.80 - ’—‘\F\_{_\‘

0.60 [

0.40 |

Mycelial dry weight (g/L)

4.0 4.5 5.0 5.5 6.0 6.5 7.0
Initial pH

Figure 6-3. Effect of initial pH on the mycelial growth in liquid culture of P. /linteus

(3) WF713r
Phellinus linteus® A3 o] #Agsk A n

£31%1 30C, pH 5014 10L43F wjste] dAMA S 54 & A3+ Fig. 6-49 2o HF F
H

_

F71e gty flsl, kel A=

8A7NA AR ol ek, ol w71z 159744 wARAFol S} § Hwang™ <l
St MYBHA & o] -&3to] 300 mLAHzh&Eeka=ol A vk Al 20l H A dAMA S 491,
L A

g aad A g A 1299 A% FAAFS AUdn R oYy nug g=
3}

ol HEYY, WAEY, WFE7)

(T
OI
=X
S
>
__>fl_',l
lo
B

o2
=
0%
N
L
o

w0

W, 4 #AAE A AAE] 98 2 A s Agea QoY 2 oAy

Mycelial dry weight (g/L)

0 2 4 6 8 10 12

Culture period (days)

Figure 6-4. Effect of culture period on the mycelial growth in liquid culture of P. /inteus
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g " Wo aAle] AH

AGTAA WF A WAL ARG AR Astel 2T, dx, A9

(1) B-glucuronidase # 3 &4
B-glucuronidase A3 &AL 2, TxE 50% ol AfdHdS Yeldd=d, 29
A7 95% 2 7H4 =gtow fiEi= Aol vEubA @29kt o= B-glucuronidaseS A Aba}
+ E.coli HGU-3& AH&sto] AfSds ST A, 4 77%, #x 91%, AHAF 62%,

o

275%, Qu)A} 0% FAo] REthm wuada, A% B-glucuronidaseE AALEE E.coli
HGU-3&5 AH&3ste] 0.08 mg/mL & FEEAA AfLd S 4T 23 = 365%, 28
20.8%, 3 0%, Lu A 75%9 A4S HYthar Husdeh B A8 & B-glucuronidaseS
o] g3te] AFHEAHL ZAsAa, oo} A4S B-glucuronidaseS AAHE U= Ecoli
HGU-3% ©] &3t B-glucuronidase® A4S 54 3 Zo= 54 Wi wat 237 =
A v Aoz AzA

(2) AAFA
DPPHOl tigt dAFAsS FAH 243, & F5F 5 mg/mLolA ZHA7F 80.9%=

e astEe RAx, fEx, oF, enAs 50% W W gastE e wavh 37 B

OO{

—

¢

mg/mLol A 2 168%, 7% 13.3%, QWA 335% ¢ AAEolsS e, ¢
Ao
5 °] phenolic acids®} flavonoids 2 7]E} phenold =2 th3al dikal =89 A xEe} Qo

oleld e fYo]l & 3 A5E AAFIo] wrhm vk DPPHE of~zew)

flo

21
& AW} methanol &% 0.1 mg/mLolA 365%<9 AAFA5S Bt 727

£

A, EF¥E, polyhydroxy WS shstE, wWaks olulfol olsle] dEo] A o] &
o2M ARFse Ao 2Ho] J5E

= DPPHWol #Aglstrta dejx Ak A9t

g ofelgol i, 1Y Axst s FEEe 44 DPPHY S A4

o] 2R s,

_80_



(3) ACE A&
ACE A#fgds 4% 23, = 5
96.1% = 3 FAS B dFE 131%E /M e XS Bt 29a B FEE
1 mg/mLell ACE Aal@4<S =48] 2 A3} 662%° ACE Asf@24e nged, &%
A2 70% methanol FE % 1 mg/mLolA 64.2% ¢ ACE A& &S H 133t}

A g S =AS A3 B FFE 5 mg/mLollA 2EA7)F 242% & M =4 Vg
ot xR gF, QU Al BF 10% oll® ure FAS Bt B A Ay g3kitAbA
ok Al w9 H7FAA= B-glucuronidase A& &4, AA-Fos, ACE AsjgdA, dd7s

ol o Aol Hs) 3 AWz AAsd

Table 6-1. Biological activities of water extract of some plantsl’Z)

B-glucuronidase ACE a-glucosidase
Plant EDA (%) 3) o o

inhibition (%) inhibition (%) inhibition (%)
Pueraria thunbergiana(Z:<- 56.0+0.82 51.9£0.91 67.7+2.60 8.8+0.19
Glycyrrhizz uralensis(iFz) 9.0+0.04 85.25+0.08 97.7+2.40 7.8+2.39
Cassiae semen(ZA™A}) 80.9+0.25 95.34+1.80 96.1+7.38 24.240.00
Zizyphi fructus(t) ) 13.18+0.97 ND" 13.1+£2.48 4.8%0.15
Schizandra chinensis(2.7]A}) 20.43+0.21 6.81£1.27 43.8+1.07 7.8%£0.45

Y Each plant extract was measured at 5 mg/mL

? Values are mean + S.D. of triple determinations

¥ Produced enzyme activity, 0.08 unit per tube

Y ND Not detectable

O g Al B A A AL A ] el Hlal

A LA A BAL AR vaste] 2457 915

o B2 Jbstel 3% ol so] AmE Agsarh 4IBHL B

of WAl S 20m)
ZA¥= Table 6-29
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(1) B-glucuronidase # 3 &A

B-glucuronidase A &A 2 43 54.7%, FA 6.1%= A3 Alo] v -3t on, 7

-

Bo Az @ BF o APYHNTFEOEN ANAE B w= Bifdobacterium breve JCM 1192
AT FEE 01% FHF oAl gEShe] @M 27N Mg A3, Age 51%, AAE

30%9] B-glucuronidase #a]&4S &H2lst3it).

(2) AAEs

AR 5L A3 81.9%, A 297%% AeiAo]l ©] L4eda, APe o
w2 A Al el K xFolFmS  ethanolol Al 80C, 4417k 50 g/ FANA F& 3 FEFH9

T %
ICx°] 17.14 mg/mL%Z 7}4 $-Fatdtta Busg i, o’ % ethanol 5 FEE il
80% o]/de] AAEFATe WUEFHA L™ 100% ethanol FE&EA A} olso] 9461%= 7F
Foba stedeh, %8 0.1 mg/mL A GAHA ] B FERC] AAFI Tl 281%%

I ]
A e A=

(3) ACE =&

ACE A @RS 43 300%, 97 555%2 GAmAe] o st o]e Aatm
A& ethanol F =¥ =2 FE3 A3, 80% ethanol FEE2 ACE A3E7l 95.1%= 7H 5
sittn maetgrh. $%2 40% ethanolold A FAMA FZE9 ACEAFH S 120%2
VeIt Ba1etyal, Hagiwara™ & =2 =glgmAle & FZEo] 6 mg/mLe ACEA
ML ICsos HEWA L, =" =feW Ao #2]% D-mannitoldt 1 ¢ FLIAENAE
ACE Aol 9SS FA8Ath Lee™ = o EF=elel v A, =eteual, o|uAl, gsolu]
A, FEolwAl, HEWA, AREHA, TIHAS 30T, 12 AF FF3te] ACE Al s =
sl &/d o] 61.3%= 7Hd #9ka, ACE Al&dS et

I
=
o 9ge FARYL

of

Lo
2

HAGsee 92 401%, 43 20.1%%2 WAl o 5t dH, Matsuur’=
AAHA S B FFEAA a-glucosidase A&7 =& A3, o]& YU 242

£ D-(+)-trehalose 9& 2215+t
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Table 6-2. Biological activities of water extract of mushrooms"

B-glucuronidase ACE a-glucosidase

mushroom EDA (%) o 2) o o
inhibition (%) inhibition (%) inhibition (%)
Phellinus linteus 81.9+0.19 54.74+1.05 30.0+6.9 20.1+0.33
Ganoderma lucidum 29.7+0.03 6.1£4.67 55.5+12.24 40.1+£5.12

Y Values are mean = S.D. of triple determinations

? Produced enzyme activity, 0.08 unit per tube

(5) B-glucan &%

MegazymeAt 2] Mushroom and Yeast Bata-Glucan Assay kitE AF83}o] B-glucan &+
Fe A Ay Table 6-33 2ol A3 Al Az we] B-glucan 332 25.6%°]aL, <
A AZxEL] B-glucan $HHS 16.0% 2 3 A B-glucan gHFHTF ¥ F50]
t}h. Pamela™ o] W@ MCCeary Wel ©&] #4% B-glucan #& =ehe]Ale 0.38%, A
FolH AL 0.38%, AF-ElE] WAL 0.53%, XA 022% o2 Histuh 2 A3 Ay}
A Al 2R A o] Ay EA e B-glucuronidase 54.7%, HAAFESl T 81.9%, ACE A& &A]
30.7%, d94sts 20.1%E Zta v AS gl

Table 6-3. B-glucan contents in some mushrooms*?

Sample B-glucan (%)(w/w)
Phellinus linteus powder 25.6+1.36
Ganoderma Ilucidum powder 16.0+0.09

U Values are mean + S.D. of triple determinations
2 Samples were analysed by Megazyme method of "Mushroom and Yeast

Beta-Glucan Assay”
et A A FEHS HIEgk wA ol A A&t AbA]l v &

FRAAe] e Askstr] flske A, #x, dF, emAk Hu B

2
-glucuronidase, A& %5, ACE AL, dIAsts A&l 53 AYAE H7tsto



FetAth F 05%, A7 3%= TAAE 7 wjAell g E FhaFo] 2.28%

7bshol WpRMAL EAAE
S8 A7kl we BAAGe Srsgon, B, Fuw P
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Figure 6-5. Effect of Cassiae semen extracts on the mycelial growth in liquid culture of P.
linteus m Addition Cassiae semen in medium before culture @ Addition Cassiae semen in

medium after culture
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Figure 6-6. Effect of Cassiae semen extracts on the final pH in liquid culture of P. linteus ——
Addition Cassiae semen in medium before culture —#— Addition Cassiae semen in medium after

culture
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Figure 6-7. Hunter color value of P. /linteus mycelia cultured with Cassiae semen extracts (A) L
value (B) a value (C) b value m Addition Cassiae semen in medium before culture @ Addition

Cassiae semen in medium after culture
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Figure 6-8. Inhibition effect on B-glucuronidse by the extract of F. [linteus mycelia
cultured with Cassiae semen extracts m Addition Cassiae semen in medium before culture

O Addition Cassiae semen in medium after culture
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Figure 6-9. Electron donating activities of the extract of P. /inteus mycelia cultured with
Cassiae semen extracts m Addition Cassiae semen in medium before culture @ Addition

Cassiae semen in medium after culture
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Figure 6-10. Inhibition effect on angiotensin converting enzyme by the extract of P. /inteus
mycelia cultured with Cassiae semen extracts m Addition Cassiae semen in medium before

culture g Addition Cassiae semen in medium after culture
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Figure 6-11. Effects of the extracts of P. /linteus mycelia cultured with Cassiae semen
extracts on the digestion of maltose by a-glucosidase. m Addition Cassiae semen in

medium before culture @ Addition Cassiae semen in medium after culture

(8) B-glucan 3=

&3 wAHA vl e] B-glucan 2 AIE W] B-glucan ¢EFS A3 k]
AR 9F WA S kAl il o] A FEE A& HIAE ol &t S8k Wi
& Aol AHAE wjAlol H7bete] 71 A& FARA wig o] B-glucan TS ST Ay
Fig. 6-129 2tk AWz d7bske] wet 57
Azt 10% A7 ol A= 1681 mg/LZ 499 S7HeS B Fg
A e B-glucan &2 877 mg/Lelil AWAE 10% H7FsH 3R wjgtdel B
—glucan &2 16.81 mg/L= PDBolA 7] 3 Al v B-glucan §Foll Hlal] 2u) <]

S/t Btk

ol

rr

ﬁd
ol
rr
o
o%
o
11
e
v
oL
i)
N
X
—
rr
WS
—
(0]
=
=
lw

o]z oprtE s WAl #AMA Mg Al WA 9] feedingS Fa] AE 9 B-glucan B4

FE 28 g/LAlA 52 g/LE S/, dWrA o ® FARA dlo wuiFoelut g aiApe}
A Tx2 FEEE0] A ¥ Bgluicans EA2WSS B3 35 g/L7A FEA H,
3 B3ttt Reverberi”E olive mill
wastewaterel] A 1052 WAl AAu g A3, AT =g Alel A9 B-13-glucan
synthase®] &Ao] Z7lst= RS AU} ol= AW HUPF wdagAtdA FFS

Fo] B-glucan #8& FXX7= Aow Azdn

_89_



T3k B-glucan®| B-glucuronidase &4 A3fo] #dH ¥ Hi= o Aol AF +
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Figure 6-12. Changes of B-glucan content of P. linteus mycelia cultured with Cassiae semen

extracts B Addition Cassiae semen in medium before culture
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Table 6-4. Sensory evaluation of liquid cultured P. Iinteus with Cassiae semen extracts™® (A)
Addition Cassiae semen in medium before culture. (B) Addition Cassiae semen in medium after

culture

Sensory score

Cassiae semen

|
(%) color flavor taste ovelra

0 5.00°  5.00° 5.00° 5.00"

3 5.07°  4.20°  4.87°  4.67°

5 5.07*  4.80°  5.27°  5.27°

7 5.07*  4.60*  5.00° 5.20°

(A) 10 4870 4.73% 467  4.60°
F-value 0.06™ 0.78 0428 0.72%

Cassiae semen Sensory score

|

(%) color flavor taste OVTra

0 5.00° 5.00° 5.00° 5.00°

3 473" 4.13®  3.80° 4.07"

5 5.47*  4.40" 473"  4.33*"

7 5.60°  4.73"™ 493" 473"

B) 10 4.93° 407" 407"  3.93"
F-value 1.41%  1.82% 3.20%  1.77™

Y Means within a column not followed by the same letter are significantly different (p <0.05).

2 NS not significant

w2t A B-glucuronidase A& &4, dAbE o5, ACE Asl&A], €343, #59
Ve 3] @ uf, AWAY] HIMAIZIE ald A H7PE Adeiy, #Hbse] Weold S E A d
AL Frtety, e 7teE LSRR HUM S 5~7%7F A s
4. 8 ¢

2 AFd M= B-glucuronidase A3l &Ado] st A3 irAbA] wjdd S A FE AA=R
NStz Ask AL A o] H A AA] vk 23S F¥elal, B-glucuronidase AEAH S zt=
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~glucuronidase A3 &4, AR 3

dF74shs, B-glucan 35 4 2 #HSHIIE FY5HAA T
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©)

ofr

B

A ALA] H A wdzAS 30T, pH 5.0, A ¥7]) 7S 8 o]t}
A gz, Ay diF, onRt 5% AelEA S 43 Ay B-glucuronidase A&

g, AAFos, ACE A&, dd4stss SA43 A3, AWArE 72H2E 95.0%, 80.9%,
96.1%, 24.2%= v AEF2Ad vl §
A7 & AELAR AYAE AR A
B A A A AYEd B B-glucan S 54T A3, B-glucuronidase A8 €A
54.1%, AA-F oI5 81.9%, ACE A& 30.0%, FAHA 555%, d7sts 20.1%°] a1,
B-glucan §=2 25.6% ©|dth.

& wARA v E Al AR Ap FEee) wijx] b HIMAVIE AAsH] e, AWAk 3
~10%¢] s wiF A3 wF ol Hrbsto] wieke Ay A H7FE 7% A A
FA gE AR Yeyt AMxs 7t
ol meb L 24, agkd} bt S7bskdl o, H7bA 7ol whel Lk wieF ol
A7FeE Aol w2 e Wt agtdt bk wlF doll H7EE Aol =2 #he UEY
Ach

B-glucuronidase™ Z™ 2] H7bgo] wet Srtstdem it dol H7ks o] =%t
AApgose A A7l wep ozt Srtetlen i Soll H7be Aol =gtk
ACE Asl&Agd2 mid A "7FolA 25 40%017d42 &8s Bvioy, fo4 Aozt ¢l
R, wF F A7 7% HAIEMA SUF o B ulek Ao Ased wo wsk
ok g3 B 30% ool @& &4E B, AWAe] bkl wel Frts)
Rom, H7MA7IE M T H7AE R =2 AEE BT B-glucan S iz
418 mg/L, AWA 10% H7F+E 1681 mg/LE AWA A7bge] wel B-glucan ol 5
7hst ATt .

o

%ol el FARAT, AF pHAE 9T

BRI A ATAAE A & % ANA EEA fol4 AolE wolX

7

grort W F AATANE Al me &R gasts 4 B

TAH oz M% B-glucuronidase A&, AxFol5 ACE A&, dd7sts, &

B7be e @ oo, Akl HUMATIE Wk A Ad7E ARk, drbee] Ropdas A
242 SUbetY, VS FAStEE 5~7% FUbe] ARtAbAl wieke] A ws A5E
AzA §& 7Hede] =g Aew dddn
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Dol e Fulg shAa ol o]H 7} glojokgitt.
A

94 8 4 H] & H 1
e kcs 5% @700¢ /kg
St x ey 5% @7009 /kg
T 0.2%
A A 89.8%
Al 100
2) AdFA
- AR W AEAIZE D 75T A 30
3) EFFTAFAA) - TES + HIHA
94 8 H H] & H 1
A St ARA] kg o 20% 10brix ©]4
S 7% @700¢ /kg
AR 7] 2~ 3%
57~ 2%
TAAk 0.3%
A4k 0.2%
TAMIHEF 0.15%
H 0.3%
A 67.05%
Al 100

Table 7-4. @2+ &
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AEs NEs ALeon, A% FARLES

wk A ZEH A A

et =31 = ¥4 (10brix) +
N
9% (35T, 15days)

v

g A (10brix) + FF + AF + A
(7154 945 ¢ HIIE)
I
w3 (i E7]) - 50C
d
2t (vl gr]) - 75C, 30Min

AA¥E T

12 HE HY3H

2z 48 3 FA

v

A X 9 o]4(Standing & Moving)

) l v
% Z (Filling)
| AFE LFITA
£ 4 & (Q.C)
d
¥ F(packing)
F % T A4 A H % 9 3 5
-9ger 3T
2 &5 BARRE gwRadd - #A%E  10brx
- a2 (batch. =5 A542])
z 3} T HIMAE 33.?;5:,]—*8}01,
e B wre AEem AFS o - wEe] oy WAE & 5
(FFA+F L&A A 1
a F A S e #4750, 308
z A F317] o] & - 3 2% #E(7BTolA)
F47  wwol A e wel (BT
¥ 3 x4 ¥3 A9 eaE w3025
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A== TFAA R BFe F ool Bugs E3ste] 1
23 T4

DA % wfe Ae FuE 4D ofn] oA} glofolatt,
2) % ¥(%) 1 1000 3H( LB AF)

3) BEAL 1 AEH oM ok

O W gt gAelolel gt

EEetaL, o 7lell frAA (FA50%) S E3
=

1) %%%7@
- 9 F N (56%rix) S HE7] £ e], 55T 60°brix 7}A] H =3}
2) AdFA
- AT B AEAIZE 1 65T o] el A 30+
3) EFTAAA) - ¥FS + L&A
4 8 4 H] & Hl 3
= o 209 60brix ©] A+
Sy 809 @700 /kg
Al 100 %
- A2 5 TH 58 9%
- AZFAZF 8 T 3%olst® 9
- IEAZX 55TAA
- 5= g}
e 5N 56 brix 713 6,0009/kg
e =2 60 brix : 6,0009/kg + 13%(5€) = 46,1509 kg
=3 powder ©7F 1 9,790kg/¥ + 97%(+8) = 11,0009 /kg

*
4) EFFA@2A) - AZRED + FA 3¢

- 103 -




g4 8 d ] & H 3
Nzt 99.77%
&k 0.23% flavor coating
Al 100 %

5 E#&HBA) - HF WA

- Flavor coating powder &7} : 11,060kg/<

R R
‘ FAFOR
=9 8.7 65.950%
Flavor
coated | Glucose | 347 | 435 11,060 4,810
powder flavor 0.1
Ea 43.5
Xylitol(crystal) 45.3 6,000 2,720
Sucrose
Vitamin-C 1.7 15,000 260
Citric Acid 0.3 1,300 4
Collagen powder 10 60,000 6,000
& A 100 13,794
Table 8-4. vz 2y ¢ AEFFE L 8y

D 4 3

L AEFFE @ AE=

2. AE FARNFA)
L feel A

12!
2) % (%) : 1000 5H2A Fol et
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3) BFEAM A ¢ HEEHoA = ofyH T
4) o & 0 g/dolojof gt}

5 T4 : 150°]8Hmg/kg)

6) & : 2.0(mg/kg)o] s}

7) Al - ImlE 1000] &)

8) W& 1 A 98%°lY

3. W & H]
- Y38 : sorbitol, maltitol, amamil-k
- 71 & : sucralose, stevio side
- WAy ASHAEE 3 eI o= DEHES A&
7] 8= sucraloseS ARE3H7] 2 S
L = <
A= ] (7] )1 v g (7F) )2
A A% Tad
7 70 70
(60%)
TE] EA] | 29.2 29.15
HIEFT ¢ 0.2 0.2
AR 0.4 0.4
Pectin 0.1 0.1
CMC 0.1 0.1
sucralose 0 0.05
Al 100 100
brix 48 48
Table 8-5. F7}'3d A At &2k AF3 L vfg)
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. Pilot A4 34 S
Pilot AA 2 A, AL D HASLE Foto] 75 T AF9 pilot AL 3HS
SRekA, A% 54 ATeilth BE BU AFY Az 242 okge] Eel el
% A ZFAAEA
W F 9 (5.6brix)
! 1% 95 AE3A
F3(607T)
!
B3 F=29(60brix) + 5 EEF
N
Az (8FA=27)) - 50C. 8 &F 3% o3 22 95 AHFTA
}
W g ¥ (base)
¥
23 2 oI (crushing and filtering)
\ v
T F (7T €5 € HIHE)
! AFE ZZEA
o 3} (filtering)
l
¥ % (packing)
F A F 3 A4 dH T gy g =
- 2% 55T
5 = iy Jdas v . - FAHEFE ¢ 60brix
- =92 (batch. =& dA%2])
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