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Abstract

We examined the effects of biological activity Phellinus linteus mycelium culture with cassiae semen extract. Firstly, the
optimal temperature, initial pH and culture period for mycelial growth in a liquid culture of P. linteus were determined,
and they were 30°C, pH 5.0 and 8 days respectively. The five herbal materials were examined against several health
functional efficacies, and, as a result, Cassiae semen was chosen, with its superior inhibitory effects in [ -glucuronidase
inhibitory activity, electron donating activity, ACE inhibitory, and « -glucosidase inhibitory activities(95.3%, 80.9%, 96.1
and 24.2%, respectively). P. linteus fruit body was investigated on [ -glucuronidase inhibitory activity, electron donating
activity, ACE inhibitory, and « -glucosidase inhibitory activities, and they were 54.7%, 81.9%, 30.0% and 20.1%,
respectively. Accordingly, C. semen was used in the following experiment, to give an additive functional effect on the P.
linteus. As the amount of C. semen in the cultural media increased, mycelial weight and /3 -glucan contents also increased,
but final pH was not influenced. In addition, the [ -glucuronidase inhibitory activity, electron donating activity, and « -
glucosidase inhibitory activity increased. P. linteus mycelium culture showed higher activities in the other three tests above,
except for electron donating activity, when C. semen was added to the medium before cultivation.
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k= B4E U E, AE, 58 5o ZHA £X5L 9o
o, FEdAE F2 1T A £28ta ik o] EA
= 7ol A] benzopyrene 5 (S -glucoside G| &1} glu-
curonic acid 3FgHE©] glucuronic acid conjugate 2 F-=31%] o
oz BURS 1l o] TS Bol Fol Wt A AT}
(Nanno -5 1986). -Glucuronidase= A=t & 72 Aol 23]
AAE =1, dostridium &4 7V &4d0] &30, Bacteroides
& Eubacterium <, Peptostreptococcus & S o] 45 AY
AVSEA| 0L, Bifidobacterium 404+ [ -glucuronidase 2] 4] o]

= Ao Z HFuEcHan 5 2001). @A), A-glucuronidase
Aas 2= AESC] ol ¢#A U=t Rhee F
(1998)2 7F%9] ether -8} t)32] ethylacetate £ o)A B
-glucuronidase AJArol| that As|ar} ¢3icty sty
o} Kim 5(1998)2 A/ AlS viA]o H7ket 735, A
2o Al T A9 Gl T2 olAE BE A
o oF 30%9] ASEIE Lehick Fheh

Biyno) T2E)]ol] AAERE T BA-ERl A
Al(Phellinus linteus)S & - 3EF 87K Guo S 2007; Zhu
5 2007), F=xo]9/d(Shon & Nam 2001), H ] &g (Park
5 2003; Kim 5 2004b), 3}F4Fss(Song 5 2003; Ye 5 2007),
HS A ATHKim F 2003), FLE)7]/(Choi 5 2006), &
W AT Hur 5 2004) 5 oheFdt S 7HAAL Sl
HATAA Y] BLEAS o] &t AAFS & F, o
AAA = v B ARl et 71eE A= &
Az AE AST 5 glon, wixdf g4 71548 B2
HjFelo 2 2N = Qlrh EFF HAAFAAZ} AY4EsE
= 98 7] 7154 E4% s F7HAE 4= IeHKim
S 2006b; Oh & Lee 2010). T3 HALAYE ]85 HAFA
A viel weE Ayt Eds] APEH QUth Kim F
(20062)Z == H7HA| A vt ¥d7] F55t=
o FAMAL viF FEE9] g 2750l T Ae
HI5HA AL, Han 5(2003) S5 HAuRR o A B eFAIZ]
olAle] AT EAS Bl 2n, Mun 5(2004)2 vhs 3
7h bAoA vieFE FA| FARY] HY 53 aaE o
Bsieich

ARAAZ ol w2 4T A mucus Bl 475
o] ethanol 2 Q1% 9] HFS WA Stal(Lee 5 2006a), E= 5=
FEAE LAY B} 9O ml(Inageki 5 2005), ¥
ol u|of A 7] A Aol A= IgE BAE AAl5o] EA) st
FTtHLim 5 2005). Pack 5(2004)2 yeast-malt mediumo]| 4]
7| A AR oA 223t =914 X|ulell =<1 hispidin
o] super oxide anion radical, hydroxyl radical, DPPH radical #]
3 &37F 9lom, Nakamura 5(2004) FFHA FAA =
FEY 27t e, I adE 2= E82 a-1.3-glucan

AYAE 7R AR AA e Fd o) A 621

chaing A5t 1S Hudtgrh 3HH, Song 5(1998)2
AR A 22 ko] We] Bo] 6394% A
T2 oo 24 41.95%, 273l A & T 21.87%H
Be B4 Y st

AP Cassiae semen)+= FIHLeguminosae)o] &3dl= 1d
A QuiEA =& WA shaL, T A B a3 9
EYLEES ASH a7t Jlom, opfE, 1EY, HnviA
o o]-§Erh =3 PR T I}, 34t radical scavenging
activity, antimutagenic activity, antiallergic activity, cAMP phos-
phodiesterase #3128 50| L#A JAtHIu S5 2001).

A A A Y W77 HE 90~1208 H= &
SETE ¥h, A9 AR IRkl B, wE S
BEA7IS, RUT FLY o Alo] 7hsd FHE 71
3 IthBack & 2004). FHFHAAIE S8 AES W, &,
5ol o, olF o] &3 AF Exe AFLAY NES
obz] 27| Aotk & Aol A= S-glucuronidase A3l &
/do] Zate ARt Wi g o837 AFE B AE &
AE 7Ndstaral, A 24 A v 21s st
a1, B-glucuronidase ASBHS 2= AALAHE S5
S H7KeE ARAHA vl gAY dAsos, ACE
AsdY, @97shs 59 4284 B A BB E
Fahich

T

1. ME N Y Al

YA Cassiae semen)= AZEREZEEZZNA, 22
(Puerariae radix), 712(Glycyrrhiziae radix), S\3(Zizyphi fructus),
Q| XK Schizandrae fructus)y= 5FFLZEXNZTH3| oA F+
AL, Al AAA = FH 4] L(Seongnam, Korea)of]
A AZAE FLA3F 2w, Phellinus linteus= Guto] 2 glo]
I (Cheongwongun, Korea) 25 €| HoF wrol AR5t Potato
dextrose broth(PDB)+= Difco Co.(Detroit, MI, USA)oj|A ¢
3lo] ARE-31 S, angiotensin converting enzyme(EC 3.4.15.1,
from rabbit lung), «-glucosidase(EC 3.2.1.20, from Bacillus
stearothemophilus), 3 -glucuronidase(EC 3.2.1.31, from Escherichia
coli)Q} 71 EL Sigma-Aldrich Co.(St. Louis, MO, USA)oJ| 4]
YN, T 9 Aoke B Aok Agshaint

2. MEHFAIACQ| HHSE

et A o] vk 229k 7] pH, w717 A 5tst

] ©J3} PDB(2.4 2200 ml) HiX]o] 5%(vA)2] TAKIS HE
SHt 2 == 20, 25, 30, 35 W 40CollA] 4 5k B By
oFs}g on, pHi= 0.1 N NaOH®} 0.1 N HCIS o]&-5}o] Hljx]

N
]
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Lot

o] pHE 45, 5.0, 55, 6.0 2 652 ZA5}] 30CA 150
pm e 2 49 Fk wjstgch w12 A E pH, 2%
ZA2R 150 pmefl A 10 wjFste] FAAFS A7t 7HE
Azste] 23tk

3. MAAK FEH HI}

A g Y] B RS el SR HAaA
2 Zr(Puerariae radix), ZrZ(Glycyrrhiziae radix), ZAEA}
(Cassiae semen), YNZ(Zizyphi fructus), LBNRHSchizandrae fructus)
5 ojgoo] WS BAAAT FAA el WA 2
A& 30 mesh F 0.5%(w/v), A& 3%(w/v), pH 52 243t ot
= 121C, 158 Bl ARstAon, T2 5%(vv) HF
51l 30 Col A 8 F<F vt Atk A == H7t
AZ71E AR ffst] A& gl 2.28%(wWv)Ql FEH
3,5 7 9 10%vN) TEZ Y A, Fof Hristach

N
4
T

1) ALK Y KM F=

AH 4= blender(Hallde SB-4, Hallde Maskiner, Kista,
Sweden)Z E4f5F A|& 30 gofl 57 300 mE 7}51o] 34
7t 59t BFFE3519t) o|E filter paper(advantec No. 2,
Tokyo, Japan) = T3t & AB2|&/d Aol AMg-SFGITE B4l
2 cyclotec 1093 Sample Mill(FOSS Tecator, Hoganas, Sweden)
< o]-&sto] 100 mesh= 243 A= 2 gof]l S/ 100 mE
7}ele] 4A17F St B HF5<31 S filter paper(advantec No. 2)

2 ogsie] P AL APy BA6) AMgsAT

2) AEERALN| HHYY ==

S Fig. 13} Zro] vjgiS A3kt 121 TojlA
7F 19QF3&(VS-1221, Vision scientific Co., Bucheon, Korea)

3t & 2,000xgol| A 1087F ¥4E2](Supra 22K, Hanil science

Industrial, Gangneung, Korea)te] AR A7 & ofzele]

4

60

i

Culture broth

| Precipitation I

* Dissolve in water
* Freeze drying

Powder |

Fig. 1. Extraction procedure from liquid culture of P.

« Autoclave (121 C, 60min)
« Centrifuge (2000xg, 10min)
« Addition of 3 vol. ethanol

« Filtration
« Standing 24 hours at 4 C
* Centrifuge (2237xg, 30min)

linteus mycelium.

ol
=
any
ox
oty

A=A Fetal

A= AR 2400 ARSSHAAL, YmA] of 2 3u)e]
ogZS A7Iste, 4TolA 2443 BRI £ ofek2 F2
AAST ol AAEL 52 A%l f-glucan Aol
ALg-5HgEtHLee S 2000).

o o

5. Ma|gs 53

1) B-Glucuronidase MaHEHA

B -Glucuronidase #3122 Rhee 5(1998)2] vl of &3}
o] 243}t A -Glucuronidase FA~M(100 unit) 0.02 méo|
2 mM p -nitrophenyl- 3 -D-glucuronide 0.2 m{, 0.2 M phosphate
buffer(pH 7.0) 0.2 ml, A2 0.1 meE EF3ke] 37Tl A 305
ZF HESAIZ] & 0.25 N NaOH 0.5 mlE 7|30 W2 £7A]
At S5 1 g 71k YAEE](2,000xg, 2042)3 = 4
S9-8- 405 nmof| A SF%(Cary 100 UV-Vis, Agilent Technologies
Inc., Santa Clara, CA, USAYE Z731iet. Tk o] oJatof
B-glucuronidase @] inhibitionS AAIE I, JRIZE= F5H
+2 AHgal

Cp —nitrophenol Sp— nitrophenol

Inhibition (%) = c

x 100

p—nitrophenol

C o -nitrophenol: Amount of o -nitrophenol of control (ppm)
S o -nitrophenot: Amount of o -nitrophenol of sample (ppm)

2) MXB0HS

HAREo15-2 Blois(1958)¢] o2 Z7gstget 24 A=
0.2 meo] 0.4 mM a -diphenyl-2-picryl-hydrazyl(DPPH) &< 0.8
nE 71k F Ao 4 108 S ¥HAIA 510 nmof| A 3

s AATle e Aoz Lrehglon,

=
27RE 3

2

C
Inhibition (%) =

Cavs: Absorbance of control

Sabs: Absorbance of sample

3) ACE Xl

ACE A3} &/d-> Cushman & Cheng(1971)2] "ol &3t
o] thea} o] ZARHETE 0.3 M NaClL 393 0.1M pota-
ssium phosphate buffer(pH 8.3)9] 5 mM hippuryl-histidyl-
leucineS =<1 €N 0.1 mle} ACE(0.2 unit/ml) &4 0.08 ml
2 AR 0.1 ME EFFste] 37CoAA 3087 ¥HSAIZ] &,
I N HCl& 37hste] W85 SAARTE o7l 1.25 meo]
ethylacetate H7}510] WhS AME-S 233 ¥, s Tt
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N7 F54E Arlelel G od) 1 dmsE Bejg
hippuric acidS 280 nmol| A FHEES ZHate] e} e
Noz ACE AES ANBIUT f2TRE ZRFE A
a3t

-

CAbs - SAbs

Inhibition (%) —(1— %100

Cams
Caps: Absorbance of control

Sabs: Absorbance of sample

4)
g7 s Wenling 5(1996)9] oz =43}t
714 20 mM maltose 0.08 m¢2} A|& 0.02 méol| a-glucosidase
£ 002 0t 7H5to] 37 CoA] 2083 WAI7| 3, W
ol 0.02 mlof| glucose = kit Quantichrom TM Glucose Assay
kit(BioAssay Systems, Hayward, CA, USA) Reagent 1.5 m{E
Teto] Bl ol SE7 WA T 457 WAL B A
9 glucose 510 nm FHEo) A STk the) 2L
R e LI ECET E e
gt

C,.—S
Inhibition(%) = (I—M %100

C gle

Cae: Amount of glucose of control (ppm)
Sgie: Amount of glucose of sample (ppm)

6. (S-Glucan M2k

AEHA A= AR £ A RE AMSSHR AL A
AHA| B FH-2 ethanols Fste] P THFAIE ARE-SHHT
B-Glucan A2 Megazyme(Wicklow, Ireland)] 3 -glucan &
A 2] ‘Mushroom and Yeast Bata-Glucan Assay’®H(McCleary
& Glennie-Holmes 1985)¢]] &3}o] 243} t} Total-glucan
22 A& 0.05 mlo] exo-1,3- B-glucanase?} A -glucosidase 2]
EFEHLE 0.05 ml H7FeE - 40ColA 60&7F RESA|F T
Glucose A kit?l GOPOD reagentES AR5} glucoseS &
25ko] total-glucan©. 2 ARSI TE @-GlucanE & A&
0.2 mlo]] amyloglucosidase®} invertase 3H-2-M-S- 0.2 ml A7}
3 & 40ColA 3087 WA ol YA el T A4S
o} 0.05 m{E GOPOD reagentE ARE-3}4] glucoseZ 7 Fdlo]
a-glucan© 2 FHASIYELE A -Glucan total-glucan®} @ -glucan
of Aol e Fieic

7. BT}
A

FELAH HFHE A ARR St EHE &

AYAE 7R AR AA e Fd o) A 623

o

99 1080] 98 FAHT} o] H=(Herbert & Joel 1993)
wMgstol Brlstack A, B o, ANAQ 71 5SS B
QI WAL ANE EEA R} HEstel, EEAR
Hlste] £ A9 SHURTH B W4E B 49 5H B
o e A4 Fglow, 38 wE AN

I o

O

]_

2

8. SHEAM

Zk AROA d AEAT = 33 v AHS AAE
3, BE 242 FHH(mean)y+F 28 Xstandard deviation) 2
Uetiglon, 2ol §o4& AR fIste A4
(ANOVA)ES 33t & A|& 7t 2}o] 9] {58 Duncan's multiple
range test2 B BA51cHp<0.05). BE EABAL Statistical
Analysis System(v8.1, SAS Institute Inc., NC, USA) EH =2
IHE o]-83te Akt

23 3 pE

=

1. ABEAA Hi st

&SR FAAE widstr] 1R HA 20E gokd
A3 vjoF 22 STl 25-30C2 LreRgrh. Fig AA)A
Hi= v} Zro] vieF 25 20~40ColA 447t st &
FAAFS 249 Ak, 252 0THAA 5918 Zol7t 9
ow, FAAZO) 14 gol AYH F24 TR et
gt ol= Phellinus linteus?) ZZAujF2xr} 30C=a 3t
Hwang 5(2003)1} Lee 5(2004b)2] A2}+9} Phellinus <& d-F
of A ujore =} 2530 CollA] Holekn B Chi 5
(19963} Heo 5(2004)2] A9k Akt wjapele] 22
pHE 0.1 N HCl 22 0.1 N NaOHZ AFE3}6] pHE 45~6.5
2 2743 PDB v R|of|A] vigFste] AR RS S 21,
pH 45~5.0004 7% @2 A7} s =] itk(data not
shown). ©]= HAE|YF Al pH 5.00] & pH zziol2tal gt
Hwang 5(2003)2] A7+ LX), pH 5.5~6.50] A= S
9| zpo|7} Qlo] vlAE A=), o] Phellinus £0] pH 5.0
~8.004= 2 Ao] glo] HlwA gzt HFEEE Uehd
Heo 5(2004)9] R 1o}t SALSITY. Phellinus linteus®] d-AF
el A HA W IZEe 87 wFEA 30T, pH
Sol 4 10217F HjoFse] FARA S-S SHISH A, Fig. AB)%
2ol 1% T U FAATO] ZNSAoH, 1 o] F
ol F7kelAle sateh. ABH O AR FAAE 7
A gl WjabElis 22 pH 5.0¢] PDB Hix|o]4 30T, 82
7t wheshs Aolck
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Fig 2. Effect of temperature(A) and culture period(B) on
the mycelial growth in liquid culture of P. linteus.

L (Puerariae radix), Z¥2(Glycyrrhiziae radix), AR Cassiae
semen), W 3(Zizyphi fructus), 20| XK Schizandrae fructus)2] Y
&AL BAS A3t= Table 13} Z k. A-Glucuronidase A
S WAL B PELE 50% o] AT Liep
o, 2972= 95%= 7P w8kon, tiae Asig o] yeht
Z] ok3kth Rhee 5(1998)3}F Shim $5{(1999)2 A -glucuronidase
2 A W= E coli HGU-3S o|-835}t9] A -glucuronidase 2]

Table 1. Biological activities of herbal food extract?

F=AFFEIA

29 24T Ak AEARTE 22 2o A A
of EHAT, ol 274 el e Holof ol Aow @

274 A}, YA} S09%2 L
b2, t3, @u|RHs 50% ojgke] vl w A

AYAE A Ygt o2 A aAollA
ot

ACE A3 4L 72tz A9A7t 242 977 2 96.1%2 <
o G BYIL dF= BA%E 7F 32 E4S 29
o} @Yelse o -glucosidased] AT o2 ZA5}, o]
H Aol A AR} 242%= @ -glucosidased] A3 &H/d 0]
7V A vk, 4 7z, dis, oAk BF 10% oW
2 32 S Bk ASHAA i Al viR]Q] H7FAA
£ B-glucuronidase A&/, HA5ol5, ACE #3124, &
FsHs G0l 3t AYAE AWkt

3. AFH|A XHAlHQ| Ma|gtA

AR A B-glucuronidase A B2 54.7%=
UEeb L, o]¢h 22 ATb= Kim 5(1998)] A-+et F-Akst
qon, AAFAE 81L.9%E =2 77}t Yetytth

ACE AL 30.7%2 A= U=, Lee 5(2000)
A AlE 80% ethanol 3=&3F A3}, ACE A3|=7} 95.1%
2 7P st B gk A olsiglon, o= A
Ao & 279 Zo|Ql A= AtrErt Lee -5(2004a)2t Byun
& Kim(2002)2 ACE A3|&4S Uefj= E2 0] tripeptide
(Gly-Pro-Lew)2 ACEQ] &/ F-9lof Adtste] Aafighs KL
st o, A A= o3t tripeptide E&o] AFF &
e Aoz AztEh. @G7ste2 A AolA 20.1%E
FA @okom, f-glucan TS £AT A, AgHA A=z
HZHo] B-glucan $HF2 25.6%0]1L, Pamela & Laura(2000)2]
HEE MCCeary H o2 EX3t S-glucan 2 el HA
2 0.38%, AigolH A 0.38%, 4R=Et2] HA 0.53% E31H
A2 022%=2 B9t Aot vl ashd 2 s 7HAL 9]

/3 -Glucuronidase inhibition

ACE inhibition a -Glucosidase inhibition

Herbal food extract EDA(%)
(o) (o) (o)
Pueraria thunbergiana 56.0+0.82 51.9+0.91 67.7+2.60 8.8+0.19
Glycyrrhizz uralensis 9.0+£0.04 85.25+0.08 97.7+2.40 7.8+2.39
Cassiae semen 80.9+0.25 95.3+1.80 96.1+7.38 24.2+0.00
Zizyphi fructus 13.18+0.97 ND” 13.1+2.48 4.840.15
Schizandra chinensis 20.4340.21 6.8+1.27 43.8+1.07 7.840.45

" Each plant extract was measured at 5 mg/m¢, ? All values are meantS.D. of triple determinations, ? Not detectable.
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Table 2. Biological activities of water extract of Phellinus
linteus"

Biological activities Phellinus linteus

EDA(%) 81.9+0.19
5 -Glucuronidase inhibition(%o) 54.7£1.05
ACE inhibition(%o) 30.0£0.69
a -Glucosidase inhibition(%) 20.1+0.33
B-Glucan contents(%)(w/w)’ 25.6£1.36

Y All values are mean+S.D. of triple determinations,
2 Samples were analyzed by Megazyme method of "Mushroom and
Yeast Beta-Glucan Assay"

ot Auba o2 ARkl AR 0] Aelgge 8-glucuronidase
A 54.7%, AR5 81.9%, ACE A e|EHA 30.0%, &
DS 20.1%E 7HA T PSS BRIsHAT

4. ZYX FESAHS FHIISH HILHO| M gt

AAAA i o] BEdAS A3str] flste o2
AL H} Yejdido] S8 AYAE 7iste] A
A FAAE sttt AEA; FE2HS 3,5 7 D 10%(VY)
A7t A71E 2L, 7 A7l AR
& Aol H7rek A wjeF ol H7kgt A vl A}
Aol S8 AR AAsGh 2HA FE2HS G
g)sto] okt A, FARAR HrkgFol %Y o 7P B
o] F7stR e, AR}t H7FEF M7t A7) pHell 932
ZF2] L Aoz oI5t tHdata not shown).

AYALe] H7r=F 47k 7]9) wE 8-glucuronidase ]3]
g W3k= Fig 3(A)9F Z2on, AA HriFel ot 7t
SHEAL, 7 A7) wieF Aol ek Aol v o A7t
g ART 22 S4S 2ok 53], AEA =29 10% 3
7Htoll A vl MR ujeF of 264%2 Asi&/do] St
stttk o]et & A= AR AA| Q) BT A A
Aujeroll A AAE g 4 ot A4 £4 59
Qo 2 fB-glucuronidase”} A& = Ao =2 BorET

ARg e AAF Aol S71tol wheh o1t 7t
stelom, A7t Al7]= vl ol H7kst Aol wiF Ao A
71t AT & B4 Btk A2 559 H7H iR oA
A A, Hd7]1 55 5tE, SAHA, ZSolHA, AgHA,
7P A, BIAHA, 2RO, FAHA #5 Wi
3t AT, R Bl A v o] ARpFoso] At
Ao} FABFATHKIM 5 20062). ©]= HAujgo] o T
adjribEe] ARF A5 o] FFE & ALE Bt

ACE A& ¥sh= 29AE Wi Aol 2718 o
40% o)/de] AEdE Byon, ujef o 7k AL 4

AYAE 7R AR AA e Fd o) A 625
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Fig. 3. Inhibition effect on A -glucuronidase(A) and angio-
tensin converting enzyme (B) by the extract of P. linteus
mycelia cultured with Cassia semen extracts. B; Addition
Cassiae semen in medium before culture, [; Addition
Cassiae semen in medium after culture.

BRF 7% H7HEolA 38.8%2 7HE A UERHTHFig. 3(B)).
ol= Al Al A}AA| 2] ACE A SR £o 2zo0=
ARAE wiF Aol HA7FE Wyt o aaEe] AL o 5
A3t A A sHsoA = AHAE i Fofl A7t
gk Ao] wjF Aol H7ket AR =2 FAL Yelon,
R gAgo] 20% olstE EA| ekttt

&3 AAHA v FA Q] B-glucan 2 AlZ W Qo] -
glucan S Z7G317| flste] FARAICL vjfds Eek]
A1 o] F4 &3 B2 TPAE 0|83t SAch
AYAE wiRlo Hriste] 71 A% AR uigFde] 8-
glucan S S5 Ail= Fig 49t 2k AA H7Fkl ot
2} Z7tste] LH7NFo|A = 4.18 my L o], AR} 10% H7}t
2L 1681 mg L 2 48)0] 2712 Rty E35 PDBOA] 7]&
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Fig. 4. Changes of /8 -glucan content of P. linteus mycelia AN 3, Y R A 3 R 55
cultured with Cassiae semen extracts. B; Addition Cassiae ZHA AL Qo] 715 AAIE Aol 43t & glow, of7|o A
semen in medium before culture. AL E TG3T A A FALA] vfjoFol-e thekst A1E Ax)

o 82 4 & Aotk olof HALAE H7IRE A
H

el g o] B-glucan FHEFE 8.77 mg/ L o], AHAE
10% 4718t A= A vkl o] S-glucan FHg-2 1681 ng L 2
B-glucan g=Fo] 2v) o =A| YElYTE Reverberi 5(2004)2
olive mill waste waterof| ] 1052} BAl& A g 2, =+
THAT =e2 Al A Y] B-13-glucan synthase®] Edo] &
7¥he AL Barsiglen, ol¢t npxizi| 2 ArAte] M7t
Hatialgel] Y ol B-glucan TS SHAFE AL
2 AzbErt ®=3F B-glucan©] S-glucuronidase B/ A 3ol &
Ad B gislen, Alo] AR 5 shel B-glucan 3¢k
BIE 7HA L s AR YE A Ja(Kim 5 2006b), A]0]
AR HH=E A3 Fa T} - glucuronidase B A&
Fhof| g8t B17} Qlof(Zusman S 1998; Lampe S 2002), A
-glucan ¥ S7toll Wt B-glucuronidase A|Sj&/o] S+
Ao 2 Y7te|m, mebs] 5 B-glucandt S-glucuronidase 7]
af/doll gt A7} o = ook gttt AupHor Ary
A FZHE A FAA Bk Aol A7Fsliof shH, A7t
Fo| 7SS =2 AU2EE UEiTth

TAA| GRS A F AR o]-g3tarA} thekeh A=EAd
A3} B-glucan §F 2 I5B7HE 8T A
HijoFl2 30 Tl A pH 5.00] o9 om, ujef7| 7k 8o
A B2 Fo] FAAIZE viFEISich viklo] MAXYE T
f37] Slste] 2, 7=, A8AL tiF, enA; 55 AR
d& 343 23, B-glucuronidase A3HEd, HAEo5, ACE
A, dgdstsol AAIA ZH2F 953, 809, 96.1 &
242%2 Th2 HALAET} S-53to] AL ol H7te
AFLARE AYAE A8t A ZAA 9] AEgd
9 B-glucan F=FE 43¢ 23 S-glucuronidase A 3&A->
54.7%0]H, HAFZSS 81.9%, ACE A4 30.0%, 27}
35 20.1%°]313, A-glucan 2 25.6%0] At

5 FAA v Al A =& 0] uix] Hrleka Mot
AN71E AR5 Yall, 2HAF 3~10%2] =2 vieF Hat
wijof Fof| Hriet A3t AR AN 1% 7R dAlFo| S
7¥et 3L, B-glucuronidase?] A3 42 Agate] A7k
et Zrkstg o, wioF Mo Hrhek Ao Uk spAw

L

Table 3. Sensory evaluation of liquid cultured P. linteus with Cassiae semen extracts

Cassiae semen A B

(%) Color Flavor Taste Overall Color Flavor Taste Overall

0 5.00°) 5.00° 5.00° 5.00° 5.00" 5.00" 5.00" 5.00"

3 507 420° 487 467 473" 413" 3.80° 407"

5 507 4.80" 527 527 547 4,40 473" 433"

7 5.07° 4.60° 5.00° 520° 5.60° 4.73® 4.93® 473"

10 4.87° 473 467 4.60° 493" 4.07° 407" 3.93
F-value 0.06™ 0.78" 042" 072" 1.41™ 1.82" 3.20™ 1778

(A) Addition Cassiae semen in medium before culture, (B) Addition Cassiae semen in medium after culture,

" Means within a column not followed by the same letter are significantly different(p<0.05), ? Not significant.
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HAgols- wjoF Fofl H7Hek Hlo] 7 LekeaL ACE A
AL v A AN B 40% oo BAE ug
oLk §94 Fol7t Gigich BUASHs-L e 5 WA
o7k 7 HERGARE, TS 20% ol U] whe BAS B
t}. B-Glucan 3} 2= 418 mg/ £, ZHAF 10% A7}
T 1681 1y 02 ABA Y74l whet B-ghioan Fepol
Z7hohh TR M ok A AT A, % ok
B9l 7| BN §914 Xjol & Kol gkork, wjoy &
AL Wbl wet 7B ok HEe 1
gich. AnbAos Aol BrAZIE e A A7t A
shel, Azhepo] old4s ABAL S5kt 7R
Fashe Ao HoluE FBAS 5~7% AARE v 4
FRAA golo] AF Ex HFAYZA 58 7HsAol
g Aoz BeiE,
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