ojMctz = 3-13-45 -+ 2 ¢4
B T =, V3 714983 HO2 RREp8ge | [C-02-1710
A EF 7L KA EAE -

AFAA R AR 233713t B IR R AR}
HA 22 5 A Tl Y ‘14 SAEA1L Had
1) A A 2818 A Ts TiE ‘14 LAl Hs A
ABQl-g-of HA, dedE, FAtel e A

ABSTRACT

1. Nutritional and functional test of new varieties 'Maitake mushroom'

Regular component of Maitake mushrooms are 7.8% moisture, 36.4% protein, 4.4%
lipid, ash 8.0%, 24.4% carbohydrates, crude fiber was 19.1%. In antioxidant activity water
extract, DPPH radical scavenging was 78.9%, ABTS radical scavenging was 99.4%, SOD
activity was similar to 33.1%. If the macrophages by LPS treatment on cell Raw264.7
anti- inflammatory activity of Maitake mushrooms in 1 mg/mlL was 1.6uM and
mountain oyster mushroom was high in 9.1uM. Anti-cancer effect of Maitake
mushroom was as high as cancer, prostate cancer, and colon cancer, 76.1, 82.6, and
78.6% in 1 mg/ml of the water extract concentration. A-amlylase inhibitory activity of
Maitake mushroom extract was 90.7% in the water, mountain oyster mushroom, also
showed high activity to 91.5%.

2. Identification of freshness keeping period of 'Maitake mushroom'

The general component of Maitake mushrooms are 8.6% moisture, 23.2% protein,
37.9% carbohydrates, crude fiber and 20.6% respectively in bottle cultivation, and 5.8%
moisture, 14.9% protein, 39.9% carbohydrates, crude fiber that was 28.4% in timber
cultivation. B-glucan content of the Maitake mushroom was 28.6% in timber cultivation
higher than 12.9% in bottle cultivation. In Maitake mushroom bottle cultivation,
hardness is 584g, water content was 89.7%, the color of L, a, b values were 42.2, 6.2,
17.8 respectively. In timber cultivation, hardness is 1,343g, water content was 89.8%,
the color of L, a, and b values were 454, 6.2 and 23.1. L and b value in bottle
cultivation were slightly higher than in bottle cultivation. In bottle cultivation of
Maitake mushrooms, storage period was 20 days in 5°C PE 100 packaging, In timber
cultivation, Maitake mushrooms can be stored up to 21 days when kept leading 5 °C
PE100 packaging + oxygen scavenger treatment.



1. d1=2%

Jd= HAAu= SERHA Y52 F50] Hestal AAb daFAl oot B4 Aol
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(Grifola frondosa)& B&7stA 0 g GAtA4R TS A2 (Aphyllphorales), ++93

=
T o

A SHA
golH Al (Polyporaceae), AAMM A &(Grifola)oll &5t WAL= o3 7120 JUHREF
AL F Y=, EA}EQJ AR R 2e] F¥o] opdz WAlsty, sh=, 48, /%, 0=
5ol 2Xxote WMESHo|oH(Er 5 2012). £ AAHA L AR GAHFFY 4502 Fut
gbo] Zopx A& W% oA fgo] aguHoR FFEHU lon, o= Y
AL, AAdoh Gy, H|UX R, @F ZYAHE i, FAAAE, olnAe, RS, Ful
A} of Esirtal stof R = o] &% Qlrk(o] &5, 2007)

off

0| S
SArEET a2 & A"/do] wob AATIRel A fEUIF & Foe |
7

372 AP B Wolth mepd ML SRZES 213}
MA(modified atmosphere)g }‘—Eﬂ MAZAR] 7t Eneol Heler= TANY 7FAZRAY]
ol AEH JFE FoHol 5, 2

2. A2 L W

7). NEAE

FUE 5U712Y BREAAPHAA AoiY AN SHEFOD AU E(RST, 3
Aol Uieol Serstoich WAle) MRS 7Y SErE EEL
BlAle 109 8

. A]B.;Howg

AR AESS) G L 715 A

Ol A
E o =
#Q% ANMHA S HAR7]E o]8sty XS T OEE FEE2 =UAlR 2080 &
200mlS A7tste] AFRo|A] 24A)17F =0t 23] 2&5 =AAXRZ|(PVTED 10R, lshin Co.,
= FEE2 2UA=m 20g0 5HS

LTo], Yangju, Korea)2 SZ7Zxsto] A|xsIYCt.
200mig A7ste] 60°COlN 24A17F B¢k 28] £FF thg Aol ®estel rotary
vacuum evaporator(N-2INS, EYELA, Tokyo, Japan)Z2 $d=% <

AEZ AMgstT)
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FAUaAE 2ol BEH s7I2dwets WSt 4 2rEe HdRe, MR JE 2

A st

I A2 AOACY BEFAWO &5t 22 105°CHY 718 dxd, 29

W, 2AEe 2AY AH=FZE7](Soxtec 2050, Foss, hoganas, Sweden), &3]
= 28 AHs557](Fibertec, Foss, hoganas, Sweden), £7]48 &Al
B (11)of] ™t Eofistd ZH4 100 mL=2 A8sto Inductively coupled plasma
spectrometer(Integra XL, Gbc scientific equipment. Victoria, Australia)2 SX5t3 11,
O°1(P)& molybdenum blueSgdr¥lo g UV-Visible spectrometer(HP 8453E, Hewlett

|

Packard Co., Palo Alto, CA, USA)Z 470 nmoj|A H|A st

> HE
> rlo rlo

(2) FAtsr &4
(?}) DPPH radical AH%

DPPH radical A5 Blois §(1958)9] ®iiof wat 1,1-diphenyl-2-picrylhy-drazyl
(DPPH) radicalol] ofet 2AZ/dS FAFsHA. 24 5= ¥ g F&& 0.2 mLI
0.2 mM DPPHEN 0.8 mL& S350 44204 302%F ¥F3-A]Z1 & microplate reader(UVM
340, ASYS Hitech GmbH, Engendorf, Austria)Z AF&5t0] 517nmoA SH =5 &7t
C}. DPPH radical AA&A-S A|g800] A7}Le} AL Alo]o] 54w xjo]S Wiy ga
UeElB oo, Ascorbic acidE IR EA 2 AML510] sHAte) A8 v Wt

AEAs 7o) BHE

o) = _
DPPH(%) = 1 EpepEps—— x 100

(1) ABTS radical cation decolorization &4 &4
ABTS radical& 0|83t shitals 5742 ABTS radical cation decolorization ®5io]| 2]st
o SAst¥tk. 74 mM  2,2'-azinobis-(3-ethyl zothiazoline-6-sulfonic  acid)
diammonium salt (ABTS)2} 2.6 mM potassium persulfateS A0} 15A]7F o]A}t Qr4of 4
R|ste] A =2AM0] ABTS+ radical2 34 A]7]0d o] oMo WX Wisich Radical stock

solution2 734 nmojA] &3 % Fto] 0.70(+0.02)0] H == SEASS 0]&51 ethanolz



S| A
ol

o}

o] ABTS &9 300 uld] 5= %58 20ul5 A7jeto] AlgolA 108 F WAIs ok,

rok

microplate readerS o|8&3sto 734 nmojA A== =A5HTH ABTS radical AAH&A
o Az goo] MR SEILT Ajojo] EFBE o2 wWEE LERIOD ascorbic
=

acidg UA2U2 AHgste] S YHoz £

ABTS radical cation decolorizationa ctivity(%) = (1 - As / Ac) X 100
As : Absorbance of sample

Ac : Absorbance of control

(t}) Superoxide dismutase(SOD) SAEd &4
SOD 9AEHYS Marklunde] gl me} 461} s Azt 2t A28 0.2 mL
of 50 mM tris-HCl &F&89pH 8.5) 3 mLoj| 7.2mM pyrogallol 0.2mL-& 7}s}o] 25°Coj| A

10870 ¥H2A7l &, IN HCl 1mLg A7tstel ¥ee A7 ¥re o 5 Asts

- | I

pyrogallol®] 2 UV/VIS spectrophotometer@ 420nmojA sS4 =5 ZA51F T SOD

A e AR gl AR PAVIT SRS A0S W ey

SOD-like activity(%) = (1 - As / Ac) X 100
As : Absorbance of sample

Ac : Absorbance of control

(3) Nitric oxide A= U NEZ=AH =X

Nitric oxide(NO) AL st AT L 2384ojA BJute RAW264.7 AM|ZEZF(mouse
macrophage cell line)S o| &8st A5t NOAAAH &AS Qs RAW264.7 M| 253=
96 well plateo] 1x10° cells/well9] =2 B =3}o] 37°C, 5% CO, incubatoroA] 24A]7F
SOt vigstdtt. Ml 2522 555 = 100 ng/mL2 sjAsto] & 8UE F&& 20 uLet
100 ng/mL9] lipopolysaccharide(LPS) 2 pLE AN|=ZvjY wello] &A7}sto], 37°C, 5% CO,
incubatorof| A 24A|7F vjtstith. v S AFSoH 100 pLet =24t kO] Griess reagents
A7tsto]  AbLo A 1587F ¥FSA]Z] & microplate reader(UVM-340, ASYS Hitech
GmbH, Eugendorf, Austria)S ©o]835}o] 570 nmoA] S4 =S EAX51YC. A2 1L= 10
g/mL&%=0 LPSTFZ 20 pL A2sto] /et A=E AREsHRth. A&7t Aiket NO=
sodium nitrateE s=E2 5|4sto] ARgstelon, 4 S35 w2 &40 st
o AAd" NO9 42 dFstit

Nz=E/d 548 RAW264.7 A|23E 1X10° cells/well2 96well plateo]] E45}to] vjFStH

-1 O uw



& A’ 222 AT 5=/t 100 pg/mlo] Hk=5 X{2|ste] 37°Col|lA 24A17t ui
5 S 3-

FSHITE. 24X 7F (4,5-dimethylthiazol-2-yl)-2,5-diphenylterazoliumbromide (MTT)
8o1g Aslstel SAT WYRANA 447 FOb WIS ofe AYE formazanZF e

DMSO9]| = A microplate reader(UVM-340, ASYS Hitech GmbH, Eugendorf, Austria)
= 0]&35to] 570 nmoj|A] iﬂE% S5t Alzo] AES2 Al5E A2sHA] &2 dix
ol et Als A2 SE =2 HAISHIH

(4) dA= AR =t AA

HL3T1, HT-29, DU-145 cell& St= AN|x%3 23810 2 HE BZofdro} ufjofsto] ALE-5FYTt
HigE AlZ= 96 well plateo] 1x10° cells/well7} E =2 100 plLA B35t0o] 37°CojA]
CO, incubatorof|A] 48A]7F vidstYich. HiA|S A|AHSH 3, serum free H{A] 90 pL& <L
7t =¥ g RAISE A]82 10 ulLRA BFR519 00, 37°CollA] CO; incubatoroA] 24A]7t Hj
Fst .

o719 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenylterazoliumbromide(MTT)&< 20 pLS A
7tst FLet 2A0A 4AIRE o EigstIT). o] o A/dH formazan Z7%S DMSO|
ojA] ELISA reader® 570nmojA S4d == =X 5T}

(5) oo-Amylase A s’

&5 50 plLo] Human 7|¥9 1.2 U/mL o-amylase 50 pL, 0.2M potassium
phosphate buffer(KPB, pH 6.8) 50 pL= &3}5to] 37°CollA] 1087t preincubation st &
0.5% starch& 100 pL 7}sto]  37°CojlA] 58I ¥RSA|ZCH  ¥hSoHo] 48 mM
DNS(3,5-dinitrosalicylic acid and 30% sodium potassium tartrate in 0.5M NaOH) 2rAHA]
ok2 250 pLE @1 100°CHIA] 1027 Bof whax# F2s| WAAZICH 1 & ykgolo] 3
=kl EL& 7tstal A wEhsho Spectrophotometer(DU—730, Beckman coulter, CA,
USA) 540 nmoj|A &3 =5 54519 Asi=g AlLtstaitt

(6) o-Glucosidase Af&A

o-Glucosidase Asi&d2(3)2 10 mg/mL =%°] HAl &=} 0.15 U/mL o-glucosidase
8409 200 uL ¥ 0.2M potassium phosphate buffer(pH 6.8) 1 mLE &3%rsto] 405nmoj
AN 54 E AT -2, 37°CoA 1087t incubation ¢ & 5 mM 4-nitrophenyl-a
-D-glucopyranoside(pNPG) 200 pLS 7tsto] 37°ColA] 2087 8F2A171 H microplate
reader(UVM-340, ASYS Hitech GmbH, Eugendorf, Austria)S ©|&35to 405 nmojA &
Y2 S4stol, FRES) Wete ah AL AT

(7) p-glucan &

HE}Z 271 staFe Megazyme kit(Mushroom and Yeast B-glucan Assay Procedure
-YBGL)ES o]&3sted Al& 100 mgo] 37% HCl 1.5 mLE 21 30°C water bathoj]A] 4587t
5t & 3%} 224 10 mLE 75t 100°C water bathollA] THA] 24|17t wytslgict. o
g F2olA ARl £ 2N KOH 10mLE 7tsted &5l o] g0l 0.2M sodium



acetate buffer(pH 5.0)2 715t 100 mL=2 AZFst & LA E2](1,500xg, 108)5t0] AF=aH
S Aot} AE9 0.1mLo| exo-1,3-B-glucanase(20U/mL)of| R-glucosidase (4U/mL) &
o 0.1 mLE 75kl 40°C water bathoA] 6087t ¥H2A]Z T o] HhEoHoj
GOPOD(glucose oxi-dase/peroxidase, Megazyme) A|2F 3mLE “1l 40°CoA 2087t @t
SAIZI & 510 nmollA Sd =S 57519 total glucan®t®F ALt ARESIITE Alg 100 mgoll
2N KOH 2mLES Y1l ice water batho]A] 2087t wEIsto] o] ¥hEoHof 1.2M sodium
acetate buffer(pH 3.8) 8 mL2} amyloglucosidease(1630U/mL)+invertase (500U/mL) 898
0.2 mLE 7}st 40°C water bathofA] 3027 wgHSE & AAIE2](1,500x%g, 10&)5to] A
SoHS At AF=9l (0.1 mLof 0.2M sodium acetate buffer(pH 5.0) 0.1 mLe} GOPOD
°f 3 mLE 21 40°CoA 2027t ¥H3AIZ1 £ 510nmof|A S =S 573519 a-glucan
GO Ao AR&stATt. 5784 total glucanyt a-glucan®| 8=+ &
H (Img/mL)& GOPOD A|ofut BFEA|Z] ¥F-g-oH0] Fd =5 o]&stof 2}7f o
o7 AAlstI Tt B-glucan &HFL total glucandr=FofAl o-glucan &S wjE roa
srstoict.

(8) M=

Spectrophoto meter(CR-400, Minolta Co., Osaka, Japan)E ©o|&sto] Alg9] AdA
o Hol= 103 ¥HE XSt &4 A mp&uim (L=97.75, a=0.49, b=1.96)0 2 ¥ A5}
AHESHE o L(HE, Lightness), a(AA %, redness) b(EAM | yellowness)gro 2 UERHCEH
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+
ol
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oft
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=
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2= & op o

9) 4=

AEA(Rheometer, Compac-100, SUN, Japan)E ©]&st &7, 3mm<l probes A=At
stal 60mm/min®] £rx=2 YFsto] Qlof 4 T8 AY=E 109 vhs S4silon,
A g-forcet 2 UERATH

(10) 33228

FHPBge AP 5 Weke $AE £7] RAE V1FE0E WReR AMstact

(11) A=

AHES WA 2 BiAe] oehe FRMOR Wristel minamide Woll s Uje- A4 10,
AA 8, WUES 6, A87Ms 4, 87} 2, B % WA 002 mARIG

7F AHA AEES] dFEeE R 71sd A4
(1) Aol P&
QMBI Ae] UWPEL AH 78% THEA 36.4%, A& 4.4%, 3| 8.0% HstE 24.4%,

=2 v L
245 19.1%A k. A=Ere] HAS ARPdE2 o2 11.6%, T 41.5%, A2 2.2%, 2
2 6.8%, ©58h2 16.9% MG 21.1% Ik QAR A=ERlu A0 ule) A, g%,



per2@ol Uk o] S(2007)S UMMM U] AugPe XA AW 22 8.6%,
] A& 1.1%, 3+ 7.4%, &3tz 36.9%, 249 13.8%=2 B1stct & A
| AFgE QA slo] T, R|Ao] okt

H 1. YAHA 2 AFnEfwAl] U¥Hd &+ (dry basis g/100g)
T+ & > & A A A 3 & gashe 2
QA A 7.8 36.4 4.4 8.0 24.4 19.1
AF-ERJHAL 11.6 41.5 2.2 6.8 16.9 21.1

—

2) AMHA 2229 Firet &4

o o
QUMW AlC] Z&E2~GO 2 ofere zHzZF 59.4%, 9.7%E2 Ex%0] 480] =9ttt DPPH g}
gz 4752 DPPH7F A& AMHQ] bR Alg 2z = gikel 240 Qs =T A]
A2 Aol el = A5 o] &sto] EAJstt. QAW AS] DPPH 2tHA 4752 78.9%,
AFCERR H A2 85.4%%r. E4FESH 20| HAol 1 mg/mLojA DPPH 2jtjZ A

s 81.4%(H 5. 2013), IR|HA o= F5=29 DPPH 2tz 47{50] 67.2%= ¥l
g Ao 5, 2005).

ABTS =tz AAZEE L Atgt S A|Ql potassium persulfate@t dhof oJsf 3
ABTSol20] Alaso] d4itet 240 s AAd o doju= ZAEEES o]&5to
o] Fitst 58S BAsh: Yook M A ABTS radical 2752 99.4%, At=E}2]

A2 94.4%AJtt. E4555 20| WA SODRAME L 1 mg/mLA] 69.8%%Th
(1 =, 2013).

A U gatst §4%9] shUQl superoxide dismutase: M ZU] EAJALA S ARSFAEA
2 A3 7]= uree Eofst= & Ao|m, SODO| s AMAE IHAFE}AAL catalase E
peroxidaseo]| 25 = wAte} 4ta BAIR AgtEE= 5%t 54 F9 shyolt(d 5.
2013). A AR AP-Efe]H A 9] SODRARE Y52 242 33.1%, 22.4% ot =S oly
Aol 1 mg/mLolA 77%%1 Ziof dlsir = =HUtHA 5, 2013).

o
In

Mo ox

(o]

oo

B 2. QAW Al 9 At-Ela]yAlo] dHAts} &4

Su == == DPPH radical ABTS radical SODS-AFHY
= Loj 25(%) 2715(%) 2715(%) (%)
= 59.4 78.9+1.5 99.4+1.7 33.1+5.6
QAR A

ofetE- 9.7 56.4+0.7 43.6+4.5 -

= 53.0 85.4+3.3 94.4+2.4 22.4+79
AP-ER A
ofetES 5.4 72.7+4.8 495+1.6 -

> &% © 10mg/ml, & ascorbic acid 89.6%



OOE'. ﬂ01 }\1]5]:—1_ o u o
cell<>ﬂ LPSA ]t 49 AdAHA 1 mg/mLojA uM, AF-ER|HAE 9.1 uM=Z YA
1\-1_4 o}oﬂ Q— -1 ] %21—5}
§ 12 -
g 10

a8 -
&
4 -
=
o .

control LPS(CHH[) O 1mgsml Tmgsmil 0. Trmgsml Trmgsml

QA AL abEbE| Al

mb;

29 1L HASE % 258 s=¥ NO 24
(4) A FFE7d
A A Fdants I mg/mL F=o]M o, AL, Lol 76.1,

82.6, 78.6%=2 FPairt ot A=ERHAZ 25EE 1 mg/mL FE=A AHAY,

ChAFQtol Al ZH2F 78.2, 51.5% atetavtrt =ofch k23 do] A FAEE 80| =ty 7}

ol met GA= A A 2t Srtsks dFe Holu, 2,000 ng/mLe w=olA HYG

A1 AS490] 48.8%2] A5oiMlsS EAtte Hi(Y 5. 2012)9 Bl off dAfE Ao

rrEa9 A= s AdREEe ot

= Cytotoxicity(%)
T 20 Qlot SERE cier
(KATOI) (DU-145) (HT-29)
LA = 76.1+£2.0 82.6+0.9 78.6+0.9
ogt 11.4+15 46.8+7.4 16.1+8.3
AP EfalE A = 6.0+2.7 78.2+2.6 51.3+4.7
oJErS- 23.0+2.0 17.546.5 20.6+0.8

’ 2&%w: 1 mg/ml

(5) AdMHAS] a-amylase ¥ a-glucosidase AsiE’d
a-amlylase®} o-glucosidaseE Aslisto] Z=Fo] S48 A|AHAA 4 Qo] & 540 XI5



= NSAA9] R|EZ AFRE T, a-amylases Bt48HEQ] a-D-(1,4)-glucan 23

= wollste aaolnt. Eol &% JmAxo] EAfet 249l a-glucosidase= O FU T

e U9 RE 7heddlste QTS oft, 84R1e 49 A8Ulol maltaselt sucrase Z2 a
x <t

E v
-glucosidaseS¢ Ads| AR 2N Mg FA BYYLS AAHTE AHAL o

| =R | =
—amlylase XA 2EEZ0A 90.7%F o0, AEla]HAI L 91.5%=2 A4S Har}.
a-glucosidase Asidd2 AMHAL At-ElHA SZ2 S04 AHY &/do] Uit &

5(2007)2 AAjH A
g nolo] KK-A'Op A
-amylase Asj&/do] =

49l oz wo),

ne
>
L
e
o
1
B

CHEAIQl HW-10] Q143 9izhd aapt oo, A2d
st ggtetaite Busted o
FGUsrE AT 7IsHANE EEY

>.
i
@]

Flo
X o
—E obo
=)
Kl
o
£ n
HC
=
£
>.)'

B 4. HAESFYE a-amylase ¥ a-glucosidase A|sf&”d

= =9 a-amylase A& arglucosidase A|oiE/d
?'1_ T &E0° DH (%) (%)
oAU = 90.7£0.1 7.8£1.6
oete 3.3+2.3 17.6+2.0
=) 91.5+0.1 -
AL A
SN ofete 26.2+2.6 3.9+3.1

=4

F&5 %! Img/ml

L QA Ae) S50 ohe MEgal ZRF 1
1) AR AuleF

( H
WA} AGFE RS B WA S 8.6%, T 23.2%, TAE 37.9%,
X v

ZA G 20.6%%L, YA 25 5.8%, THRA 14.9%, SS1E 39.9%, TAS7) 28.4%=2,
Al Aol ot A5 Al puc SR, cjal gl woltt
5 QA Al eEE Qe (T9): g/100g)
TE AMIgE 4 ® wwmg A 5 2 skalE ®AQ
LA AL HARuY 8.6£0.1  23.2+0.1 3.1+£0.5 6.9+0.1  37.9£0.1 20.6+0.0
A =Aful 5.8+0.1 14.9+0.0  5.0+0.0 59+0.0 39.9£0.0 28.4+0.1
P gAY 42, YeAul(109 42

A9 384E 5 5htel glucane LHEE A FAA ¢ v]Solx Ao

NES A5 Bst A GNEY FATY e 3
2 Za @t 94st0, ARCALE AMstel AAY 5.2
ang D gt Zos Busn YrhEAM 5. 2013). GAIH A
gAfE) 12.9%, A=A 28.6%2 A7 ES4TH FAIM A p-glucan
ggol 15-20%21 2ol HISNEAIE 5, 2013) Y= AEE QAR p-glucandF 28.6%2
=9t

P 552 o

S
[¢]

™



B 6. YA Aul3FE B-glucan TF (TH]: %)
+ B2 el =237 a-glucan B-glucan
==]
oL A HXH R 31.2+0.5 18.2+0.4. 12.9+0.6
A=l 35.4+0.7 6.8+0.3 28.6+0.9
> yR|(72 22, YSA(10Y 48
HAe] AAHAIS HEE= 584g, o8 89.7%=2 MT= [, a, bire 72tz 42.2, 6.2, 17.8
o|¥ct. Y=AHl YAEAQ] == 1,343g, & 89.8%= ML= L, a, byt 212 454,

6.2, 23.12
olgel THae walct,

HAjulo] vlsf Lt byko] thd =9th Arw o

e P S LTk A

E 7. AR AEiREE 254

an = T Al e
(g) (%) L a b (%, lactic acid)

SRR 584 89.7 42.2 6.2 17.8 0.2
=Kl 1,343 89.8 45.4 6.2 23.1 0.2

P HApE(7E 42, LSAE(10E 42)

(2) AR MElFFE =GR 7HeLda
AR QLA ﬁJ A7&717He 5°C PE100ZAA] AAF 20U7HA] A= GA|7F 7t55tH, 24w

X7t 7hs
E%KIOH %EHEP} 2

slo], Zrmee 0.26%,
uch degAld gFe oAy, FrEYe weR Rl mef

d5AE] A Ae] Ag712 5°C PEI00R7+T

AP A

== 1.157go|et. wAol A

27 (o]atetEa, 4ba)o] ®¥isted PE100X| 2|7t A E=RA] 717t 2%l

2% o WEAYE HERA UL

ez BB d2s As i HE ]
Azl (%) (e) L a b P s
Txe] 18.7 724 44.1 6.3 17.7 5
5 PE50 0.3 598 47.8 7.1 21.9 14
PE100 0.1 610 53.3 53 18.8 20
SE 12.6 714 49.5 5.8 18.3 5
10 PE50 0.3 592 27.5 5.1 20.4 14
PE100 0.3 764 50.1 6.6 20.1 14
* 79 2 WA



9. AMHA(E =AY A =fA] 7Hed e

2EEE gy 478 3E = R
(°C) SE (%) (g) L a b 7Fsd e
o X7 _ 7.29 1648 454 62  23.1 4
- E=RSE) 0.33 1,092 553 55 238 16
5 B 0.32 1,209 578 54 273 21
= 0.29 1550 63.0 4.0 225 21
PE100 L 1=
2l 0.26 1,157 50.7 7.4  30.1 21
o7 - 13.46 1468 549 89 299 2
- E=PSE) 0.45 1,545 565 56  26.3 9
10 2] 0.46 1524 597 58 276 8
= 0.46 991 65.2 3.3 220 9
PE100 L 1)
2] 0.42 1542 580 58 259 14

? 109 58, LS
P 5 C- RA)(7), WE2]), 10°C- FA(7), BE(149)

SHARSE gt o g2 2 XxEZ o)A DPPH radical AH5L 78.9%, ABTS radical AH52
99.4%, SOD {AtE/d2 33.1%% T}

HHAIAIZQ1 Raw264.7 cellof] LPSA 2|t % My Ao & &2 1 mg/mLojA
1.6uM, AF-El2|HAIL 9. 1uM=Z =9iT}.

FME A Fh et E5EF 1 mg/ml S=oA Y, ABAL, Y 76.1, 82.6,
78.6%% L a AT} 9kt

QA Al a-amlylase M-S 2xE 204 90.7%F00], ALEfRlHAE 91.5%=
=2 S Bt

A Ae] AeRA] 71 19

A Aol dRb g2 YAluls S8 8.6%, T 23.2%, ©EtE 37.9%, 2AHG
20.6%A 1, D2l S8 5.8%, THUIA 14.9%, ©4etE 39.9%, 24971 28.4%%
ct.

QA B-glucand 2 BAHEN 12.9%, d=SAHl 28.6%= A=Al =4ct.
YA UM AlS] = 584g, SE 89.7%, ML L, a, bake 247t 42.2, 6.2, 17.8
ol A=l QANHAC] FE= 1.343g, o 89.8%= ME= L. oa, bl 44
45.4, 6.2, 23.12 "gAHuRof Blsh Lgfat bgto] i =9ttt
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