KEEAREEHE A31d A3E (20164 59) ISSN 1229—1765(Print), ISSN 2288—7199(0Online)
Kor, J. Herbol, 2016 ; 31(3) : 49-57 http ://dx.doi.org/10.6116/kjh.2016.31.3.49,

BRI AN R AE 9= 855 va 47

ARG, olobg”, wAe’ Ao’ Agut

o

1 et Srelueher 2: o rareitet greludher BEokest wA,

31 WBAGARIB 7M. BEAGAAE 7,

J
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ABSTRACT

Objectives : Polygonati Rhizoma (PR) has containing the bioactive compounds such as poly sccharide A,B,C,
oligosaccharide, amino acid, it has reported to anti—diabetes and hypertension, atherosclerosis, In this study,
we were evaluates antioxidant and anti—physical fatigue effects of PR and steamed PR,

Methods : The sample was divided into 5 groups—PRO (PR without steaming process), PR1 (PR with once steaming
process), PR3 (PR with third steaming process), PR6 (PR with sixth steaming process), PR9 (PR with ninth
steaming process). We measured anti—oxidant activity through contents of polyphenol, flavonoid and DPPH, ABTS
free radical scavenging capacity. And, anti—physical fatigue effect was evaluated using the swimming test, and
the AMPK protein expressions in soleus muscle,

Results : As a result, polyphenol, flavonoid, DPPH, ABTS free radical scavenging capacity of PR were increased
as steaming times, Anti—physical fatigue effects by swimming test, PRO have significantly increased, but steamed
PR groups were decreased, The AMPK protein expressions of PRO and PR1 groups were increased comparing
with PR3, PR6 and PR9, All groups had effects on decreasing TG, creatine in blood serum, but had no effects
on TC in blood serum,

Conclusions : In conclusion, PR with 9 steaming process was more excellent than not—processed PR in anti—oxidant
effect such as DPPH, ABTS radical scavenging activity and contents of polyphenol, flavonoid, but, not—processed
PR increased swimming times than processed PR, These results suggest that processed PR has anti—oxidant
effect as steaming times, and not—processed PR may be a novel potential anti—physical fatigue agents than
processed PR,
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S U2l (Liliaceae)ol &3 thdy 28l £57
529 (polygonatum sibiricum Redoute)®] <732
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R ORI ARERE, ARV Z1AEe Qo) mpagEe
2 polw, AT, EEFT, B 59| sl AT,

HHEe] Akfieel hete] (ZERAE) VelAE EHhER B
R, RREEOlE staT, ThELYS WRSLE, BhEE.
MR, ZME, Womie stom, (AEmE) Vo K
M, ke, MRS TSR 7RI Qo] shrlatel Al
TR, (R, IR Sle BSoR AR, M,
FTERAHE, AW, MRS, BEEE. Avme 59 X8
o $-g=3 qick,

HHEol o2 polysccharide A, B, C, oligosaccharide,
amino acid So] B3 Hgoms? okjzlgozt mAE
wo] FRAS ZIMAAXN B Ast Zgo| glon, FAd
2 AL GFolA 24 TASH A2 oueis 2heY,
kst 2 st Zgo] Utk oleat okl wet dy
ot oz ZAFEmAsE PAbEw Wk uhg 7k, W,
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LS oW W AeEls Ro® I BAL okge uig
A NRaBE EolAL, 7HE, HH 2 HFo] Hesl=s
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GotE 12} in vitro W NZARE E8&3t AT 259
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ol ik 280 WItE ATSAeH FoI Aug Aol
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1. A&

1) A2

Ao AREE #H5 (Polygonati Rhizoma : PR} &
ol A 59 S5 2 EEHY HaE sk
A& Az ARSI o] AEE diddista ExstadolA
St} Aol LA,

2) A M=

ue A thA] HJZFQ] RAW 264.7 AlEE american type
culture collection (ATCC, Rockville, U,S A)Z5 g FY35}
o] ARESlET). Raw 2647 M|EE 10% fetal bovine serum
(FBS)E #7Fet DMEM ©]§3te] 5% COs, 37°ColA vl
Ei=g
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3) A s=

Sprague—Dawley 335 535S aFAto|AL oA 660t
TUE Sk AR 2EE 23427, AUiFEE 50£10%,
AtESt B2 ARFoE s 1597 A3 & 79
2 11mEy gagez 7 Basiyct

4) Alet

AMPK, p—AMPK, Ripa buffer (10X)= Cell signaling
(U.S.A) AESE Y8l AME3}93, DMSO, gallic acid,
picric acid, Griss reactiont= Sigma aldrich (St. Louis,
MO, U.S.A)olA FYst3Act Diethylene glycol, DMEM,
Fetal Bovine Serum (FBS)= Gibco (Rockville, MD,
U.S.A)ollA #4393, NO coloricmetric assay kit, PGE2
ELISA kit, TNF—a , IL—13 9 IL—6 cytokine ELISA kit
L R&D System Inc (Minneapolis, U.S A)oJA F¢3}o
2 A At

2, g

1) AR =&

g B2 WA, 17, 37k 6K 9FKOE Axsty &
H712 EHF oh& AR 5 gol distilled water 50 mlE ¥
3, 100ColA 3ATH &3kt Kimble—filtering flask
o] funnel &ekal k2] (Whatman No.2)E AR&-3tH
FEES I3t F oA nlg] FFH 7)o go] 45~
50C9 4=2°)|A rotary vacuum evaporator (JP/N—1000X,
EYELA)E AMEst A¢ss & $27x (FD5508, IIShin)
Sttt dojF BEWIIRE in vivo Aol AMESIRI, oA
2 DMSO°| &9 200 mg/ml2] stock £HoZ A|RTF T
—20Col B3t in vitro A@| ATk

2) & & FE29 ME =4 =%

AR NEZEAS 2A37] Y38l cell counting kit—8&
o] 83lHtt, 96 well plateo] MEE seeding 3 F ZKHA
25 Hd == AZI F 24hr F9F wjFste] CCK-8
|NE A28l 37T incubatorolA 30E%E<¢H vHEAIFT
CCK-8 &#%& ELISA (multiscan spectrum, thermo
scientific) & ©]8dte] EA31ct.

3) Polyphenol & flavonoid &2F 24

% Polyphenol &2 Folin-Denist'"2 ol gatact. 2
A& 25 wd (1 mg/md)™} 10% Folin—Ciocalteau’ s phenol
reagent 500 wlE TRt A2ox 58I ¥RSAIZICE 1
3% 10% Sodium carbonate 500 W= T3} 30C incubator
oAl 90% BF BRAIRI ¥ 725 mmollA FFT (multiscan
spectrum, thermo scientific)E® &A3tHct ¥ dH&= FS
gallic acidE EEEEE ol &2 Yo SAst A4
3 RFJAHOZHE IS TS

% flavonoid® ¥ ZAHL Davis®”e WFT dhie]
mEt 243t &3 AR 300 wloll Diethylene glycol
600 WE 2 Hol& ¥, o] EF=ol 1 N NaOH 6uE 7}t
st 37TAA 1AIZE ¢ AT & 420 mo|lA FEEE
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ZA3ttt, ol F flavonoid 2 ruting ©]-g3te 2
At EEZA 02 RY FERE AT

4) DPPH free radical 2! ABTS radical AHEN =3

&3 AEY free radical &A% A AL 93
DPPHY'?S o83ttt 2+ ARS S=Ez 343 g9
100 w02t 0.2 mM DPPH €9 100 wE E¢ste] 37°CA
30w EATEiOlA WA F 517 molA FEEE &7
3latt, DPPH free radical 4L ARE H7lshx] &2
dz223 AR 7Y FE A UEER EAPIA

ABTS radicald o83t 3Hksl8 =4e Re 59| uhylle
olg3lo] Z4s1geh, 7 mM ABTS 847 2.4 mM9] potassium
persulfated E3tate] Aol ofa AbejolA] <k 16A]7FolA¢
HhR)ete] ABTS+E AR & 734 mold EF= Zhol
0.70(£0.02)°] =A 100% ethanol® 3]4stct. 34"
£ 900 woll AE 100 wWE 7Iste] 15 Bk w3
FY=E SHsAch

5) SERUS 0|33 HiEel YR
FERLE Boolol Wi YuATS WALt A

A7e thedt o] B sl

7h diEzt L SR E RO 2E [11vHE]

U BERE et 0 ZGASHA] FaL X% ik AlRE 500
mg/kg® FoIet I [11v}]]

oh F 1S B K ARE 500 mg/kgR FoiRt
T [11mhE]

2h Hi 3%k 1 HERE 37k RS 500 mg/kgR FoiRt
T [11mhE]

ok, HEE 6%kt ¢ ERE 67K AIEE 500 mg/kg® Foidt
IF [119k]

vk ERE 9% ¢ B 97K AIRE 500 mg/kgE Folet
& [11mte]

52 500 mg/kg SFOR A FAT T, 1AIZro] 7
gk Aol AFY 5%2] HES ol ot LA,
120X70 ecmQ Y98 &Y £Zo] DWS 25 enZFA] AL 20T
£ fAsL 9& AFHY 9 TEE T £ o=
A4 Az £=go| 527t =] 7tEetA d gE 49
TFeAZte R Agste] £ &, TR AE = &
hEste] EtsdlolA Qs aL, Soleus muscleRZ]E &
=i

6) SZAL

EdisdolA qE 3 T, 3,000 rpml 2 2087 AHE
st dojA AHOZ creatine, triglycerides (TG), total
cholesterol (TC)E &34t

7) AMPK western blot

Ag £73 & ZFH&EI Soleus muscleRZE  100mM
Tris—HCl(pH 7.4), 5 mMTrisHCI(pH 7.5), 2 mM MgCl2,
15 mM CaCl2, and 1.5 M sucrose, and then 0.1 M DTT

and protease inhibitor cocktailZ A7}3t buffer AS ¥12
tissue grinder (Bio Spec Product, USA)Z 23t & 10%
NP-40 €4S H7lstgnh, ofolx QoA 2087 AXAIX]
£ 12,000 rpme 2 287 AR st NEAS ZFsaL
U= FSAE EFsiatt S ¥ Y8l 10% NP-407}
3|70 buffer Ao & ¥ 73 100 w2 buffer C (50 mM
HEPES, 50 mM KCI, 0.3 mM NaCl, 0.1 mM EDTA, 1
mM DTT, 0.1 mM PMSF and 10% glycero)E &7}3l =
F ARl H 10809t voltexS 3% StTE 4TolA
12,000 rpme & 1087F ¥4 E23t & S Zskal Q=
ASHE do] 80TAA 2 dF BTt 48 =¥ 9
p—AMPK ¥ AMPK Tz o] - &43t7] 38 10 ugel
thilZS 8~15% SDS—polyacrylamide gel2 ©o]&3te] A
719% %, acrylamide gel nitrocellulose membrane® =
oA ATt FH|E membraned] zFzZHo] 1z} anti bodyS
25t} 4To)A overnight A7l th& PBS-TE 6&ult} 5
3] AlFsta, ZZF A" 12 ARl AMElE 22k A
(PBS-TZ 1:30002 3|ald ARE AREsle] AR2olld 1ARE
YEEAIZl & PBS-TE  6EnPtt 53] AlHsiylry, 1E|a
enhanced chemiluminescence (ECL) 992 GE Healthcare
(Arlington Heights, IL, USA)Y| &A1Z] &, Sensi—Q2000
Chemidoc (Lugen Sci Co, Ltd, Seoul, Korea)oll ZgAA
iy whES #918t F, & bandE ATTO Densitograph
Software (ATTO Corporation, Tokyo, Japan)ZZ1HS A}
83to] AeFsteint,

8) EAIXz|
£ &3 2= Hvd Z2AHAE Ughgled, Ad
27k Aol Student s t—testE ARRSH EAF R &
o4& YRS, p0.05 gl ol SARCRE §-94d0]
Qe AoE Foste] AaEA sttt

m Z2 3

1. ¥ & 289 AZ 54 A

i B 25 g AEsY oRE ERIsk] s CCK-8
assayE |83 MEEAY APZAToltt, RAW 264.7 A3z
EhE 4Ry, 13K, 3%, 6%k, 9% B FEES 200 ug/mlE
24X7HE AEg & MEZEAPES ERIgE A2, 2E A
To|A A AEFo] 100% ol AL el 4 Ut
(Fig, 1), w2bA w7 ERTE 29 &6 15 AZ 242
N3t

2. Polyphenol ¥ flavonoid ¥F £4]

Polyphenol& $-2]9] A4go] FHE vl JFLE=,
Gt AR A 2 =YY ABO WA FaF o
Fso]'® 2)E, okZolA %&% polyphenol®] FAHs} 2o
ofd A7t ohFslAl ololX L ATk oSl el
mE At 84L& Pok] 948 polyphenol FFEL ST
ANE wRE AT E 1759 9ol polyphenol FHEgo]
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Fig. 1. Cytotoxicity of water extracts from Polygonati Rhizoma

on RAW 264.7 cells line.

. Polygonati Rhizoma without steaming process;

. Polygonati Rhizoma with once steaming process;

. Polygonati Rhizoma with third steaming process;

. Polygonati Rhizoma with sixth steaming process;

. Polygonati Rhizoma with ninth steaming process.

ignificance © **p¢0.01, **p<0.001 vs. polygonati rhizoma without
steaming process.

NDOOW—=0O

R AL AT = ANATE ol H|s| 3F&KFE 67, 9K
#3157t F7Kgel Wl polyphenol ol F7te A
S I £ ARt (Fig. 2 (4)). wEhA] &S #Zh Sl
7} 7V polyphenol ol 78k As I 4+
ATt

Flavonoid= 3, ofAl, #g), &7], £, 9&, 34, Ak,
1 SolA TAEE W] 42 HEs FRE 7K JAF
3l E49 FHolt}, Flavonoid FolAZE ¢F EHo| 53
agHolgt= Fo| WAHY] HARE o] AAEEL A%l &
o3t Aog AHA Yt} Flavonoid= AR A3 APFES
S33, W} T HEAFoRRE B33 0, flavonoid
AFE =35 3= d a3 ok 2o

Flavonoid= ZAAQ radical &A%50] 9o, WIS
TANT, G2 FZ2 A AE 247S gk Flavonoid
EF Thorgt ol AF7F o] EojA L QI

7o #r5el flavonoid IS &% A & Awzol
Hlg) 17k ESS —0.1%, 3% #iES 1.0%, 6% #HiE>
2.0%, 9% FREZ 5.3%= UEht S viEskA S7t
stct (Fig. 2 (B)).

3. DPPH free radical @ ABTS radical £A
g4 33

DPPHE ¢HH%H {2]7]2 cysteine, glutathione, ascorbic
acid, aromatic amine, BHT, BHA, trolox, @ —tocopherol
5ol ofs) BUsle] Hepuoly @ w@MoR YuEnz
Fitst 49 gAksts EHl ARSET

#§o 7 314o] wE DPPH 478 238 913 23}
izl vig) 1, 3, 6, 9%k BEFolA 2 1.1%, 6.1%, 14.2%,
23.3%= DPPH 475 E/go] 37I8k= 2& BYltt (Fig. 3 ().
o|= 9k polyphenold} flavonoid &% &7 Anel dx)5l=
Axtolct,
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Fig. 2. Total polyphenol contents and flavonoid contents
of Polygonati Rhizoma water extracts depending on
steaming process.
(A);Total polyphenol contents of Polygonati Rhizoma
water extracts depending on steaming process.
(B); Total flavonoid contents of Polygonati Rhizoma
water extracts depending on steaming process.
0:Polygonati Rhizoma without steaming process;
1:Polygonati Rhizoma with once steaming process;
3:Polygonati Rhizoma with third steaming process;
6:Polygonati Rhizoma with sixth steaming process;
9:Polygonati Rhizoma with ninth steaming process.
Significance:***p{0.001 vs. polygonati rhizoma without
steaming process.

radical £7%5°] 1752 #f 4w E ZolE& Holx| Ut
o 3% 0.8%, 63K 1.2%, 9% 2.3%° 2 =A yEr
ok FES] ABTS free radical &A% & 37t 27
sho] et F7kehe A AT 4 AT (Fig. 3 (B)).

4, #Hfhol ARG vR= ¥
JA 7R 14:36+1:379 (F:2)QL, 48 #
¥ B9 $GAE 18:09+3:46 (22 94 IA
| Z7F=Qdeh, a8u 13K 3 Bl R 59
1 BEi2)0=2 A4 & 5o di2L
H|F] Fold A TAEJT, 3% Hoh #hE T 94
3 (BR)E 4¥ & Fo dizZol vl
A IA FAaENeH, 63k Ft ER T +IAL
L 13:34%0:52 (B:2)2 4w FkE T dizatol vlF) &
o4 Al TAEJL, 9 FEB FER FATY SIS
12:2340:56 (BE:2)22 47 ¥k Fo dzF8q oplel
] =FAED §o4 A TAEUT (Fig. 4).
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Fig. 3. DPPH free radical and ABTS radical scavenging

activity of Polygonati Rhizoma water extracts depending

on steaming process.

(A) ;DPPH free radical scavenging activity

B) ;ABTS radical scavenging activity.

. Polygonati Rhizoma without steaming process;

. Polygonati Rhizoma with once steaming process;

. Polygonati Rhizoma with third steaming process;

. Polygonati Rhizoma with sixth steaming process;

. Polygonati Rhizoma with nieth steaming process.

|gn|f|cance (0,001 vs. polygonati rhizoma without
steaming process.
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Fig. 4. The effects of forced swimming times.

C : Normal rats,

0 : Rats treated with dried Polygonati Rhizoma without
steaming process,

1 : Rats treated with dried Polygonati Rhizoma one time
steamed with water,

3 : Rats treated with dried Polygonati Rhizoma three times
steamed with water,

6 : Rats treated with dried Polygonati Rhizoma six times
steamed with water,

9 ! Rats treated with dried Polygonati Rhizoma nine times
steamed with water.

The data was compared to normal control group and

significant value was *p{0.05, ***p{0.001. The data was

compared to O control group and significant value was

##H#p(0.001. The data was compared to 1 control group

and significant value was $p<0.05.

P F5F vl A 53

Oll
Iil

FYEE AT st BN XS AHH
o1& %’—J*‘J%E}f& T Y TGE 4 A, ALl Q%
WY TG &2 85.2+16.60 mg/meo|R1L, 4& #ks £ o
RIL 66,8+15.12 mg/mlE AAFT HE] S9A3 A 7
AEQT 17K L Ei o2 49.81+8.76 mg/mlo] L,
T FEL ER BT 71.8+12.34 mg/mlo)leH, 63%
e HhE BolTS 54.013.32 mg/meo|QT, 9%k FEBh HHE

v B

BEAFLE 62.24+21.74 mg/mE ERGTH (Fig, 5).
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Fig. 5. The effects of TG in serum on forced swimming test.
C : Normal rats,

0 : Rats treated with dried Polygonati Rhizoma without
steaming process,

1 : Rats treated with dried Polygonati Rhizoma one
time steamed with water,

3 ! Rats treated with dried Polygonati Rhizoma three
times steamed with water,

6 : Rats treated with dried Polygonati
times steamed with water,

9 ! Rats treated with dried Polygonati Rhizoma nine
times steamed with water,

The data was compared to normal control group and
significant value was *p¢0.05, **p¢0.01. The data was
compared to O control group and significant value was
#00.05.

Rhizoma six

6&]

. =26

creatine §Fo] gt FsF

EAY creatineS EA3%H A1}, A €A U creatine
SHFE 0.572+0.028 mg/milo|T, Awy #HhE Fol di=L
2 (0,448+0.084 mg/ml= AAFEO] vlE] G2 QA TAE
Aok 12k # FHR S92 0.47610.009 mg/meo] R
3K R Fh Fol2 0.500+0,048 mg/mio1lem, 63

P ERE RO 0.47440.022 mg/meolL, 97K FIL
EfE TS 0.484+0.024 mg/miZ TRl w3 524

A ZaEAL (Fig. 6).

7. 8% TC ¥l vAE &

TEEE A% uHste] BFAYA RS AH 1,
ol YRS T Y F ZH2HES EHS A9 F
Aol €3 U SFAHE T2 115.8+16.62 mg/meo]R
I, 4w B B dREE 121.8+10.11 mg/mlE AR

HJgl] §22 zlole Holx] AQtrh 17 Zh FfE Folde
117.2+15.70 mg/meo|}TL, 33K st Foks EoF 114.248 41
mg/mlO| O™, 63 AL FfE Tl 104.445,13 mg/mlOIT,
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Fig. 6. The effects of creatine in serum on forced swimming
test.

C : Normal rats,

0 : Rats treated with dried Polygonati Rhizoma without steaming
process,

1 : Rats treated with dried Polygonati Rhizoma one time
steamed with water,

3 : Rats treated with dried Polygonati Rhizoma three times
steamed with water,

6 : Rats treated with dried Polygonati Rhizoma six times
steamed with water,

9 ! Rats treated with dried Polygonati Rhizoma nine times
steamed with water.

The data was compared to normal control group and
significant value was ***p<0.001.
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Fig. 7. The effects of total cholesterol in serum on forced
swimming test.

C : Normal rats,

0 : Rats treated with dried Polygonati Rhizoma without steaming
process,

1 Rats treated with dried Polygonati Rhizoma one time steamed
with water,

3 : Rats treated with dried Polygoreti Rhizoma three times steamed
with water,

6 : Rats treated with dried Polygonati Rhizoma six times steamed
with water,

9 ! Rats treated with dried Polygonati Rhizoma nine times steamed
with water.

97K FRAh BRE FolThe 124.0+10.02 mg/ml2 HiET] S
BE% o e Aol HolA skt (Fig. 7).

8. 45U AMPK S84 x

59 22 A% upFeke] ZAHRAL 0, AT 2% U
AMPK Thild wraepoel w|s] A #kE Fol2o AMPK o
Wy wrgebo] ZvbEglom] o 1K It Aol Wz
SARtTh T 3%, 6% 9 9% AMPK whld wrdske
Hay ik ) 1K R el vls) Lase] st (Fig. 9).
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Fig. 8. The AMPK protein expression in soleus muscle
on forced swimming test.

C : Normal rats,

0 : Rats treated with dried Polygonati Rhizoma without
steaming process,

1 : Rats treated with dried Polygonat Rhizoma one time
steamed with water,

3 ! Rats treated with dried Polygonati Rhizoma three
times steamed with water,

6 : Rats treated with dried Polygonati Rhizoma six times
steamed with water,

9 ! Rats treated with dried Polygonati Rhizoma nine
times steamed with water,

|\

AL s oFElak Wol B4 SR, WilTS
S =W FRSla, SyHeHE KeehA Elo] WA 4t
sugolal o 4= Qirh, WSt i AR  FHERSRSI, B
HIEols BT IHRSIA ot TS BHTS A =W
TS, SNAAUROl T, BuHSHH TFEAFEOIH, BES
e E H, HES WEEIFC] HThol ZrbEle,
el ol A jEiEgo] ojiitt

HIEENE ZHoA], FOJoRE o] Zgo FFISHY i
Folle A fEfEch k%O ARe AL ul sk,
i RS fpRahgo] Wulsle] HE AbslR| oA it
RS A pRANEo] sl MkhE WA Fo] i
SohEl T FRe AR WE 5 ok,

webd], BE TR ko] A%S KT YT, BYH @
oke [apke] H%S KT Yokn B glon MRS mimet
o] A% SAlo) 7 gtolokEa A SgET glch o]
AR WRES B3 P BT rEkke I 5%
o ztol7h 9l AoE TrEe] B AFE AePstAct.

WS il HRSOR AMESH] T QulHoR NIFEAR
slo] AREIITHE B9lA TAS BalA], #iEO) miasEo 29
B5S 23717 Q8 MimistaT, EI FHiE W) AR
st geglet g3 B 4 Aok

o) A%y PEE AD A7 S 22 gMlske} X7
Baj ZdoA o]2oiA1 glow wRzAd| uL kst
a0 9 3A¥EL g7 Gt Qlokw sk,
AN ot A ZFFo foot aW?rt BuEQct
ol S| AR T3 ATLE wol A HYA|T T o)A
1A% ARY WFNRES B WSOl HM Higol et
AT} sl wE AR Wsh &% Wl it A njulgt
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Aot A HPaEE, MEEEC A EiES ARE Al FRL
oo wE 1 zjolof thigt FEo] dasictir AYzho] FHoi,
AkE SR 9 S 5, IR AES B 4wt
FEhe] Jwof| w2 xjolg vjw B4t

R B FEEA AT NESY AqRE Felsly] {3
CCK-8 assayS o|g3t NZEAL A3st9ct RAW 264.7
Maof| kG 4wz, 13K, 3%, 67k, 97K B FEEL 200
ug/miE 24A7Hg<t A & AEAREE g ZI=E,
TE AgadA NEZ 28] 100% o4 A& AT 4
Ak,

#HY ## Slepol T2 polyphenol, flavonoid & H
3= AT AT, #E A #1559 9ol polyphenol
3HFo] QIR SFEE 67K, 93RS | 35Tl SVt
w2t polyphenol #EFo] F7keks AS IRIT = USTH
Flavonoid S 4% Ayt IA| A4#z #Eigol w8l 1%
—0.1%, 37% 1.0%, 63% 2.0%, 92% 5.3%=2 Z7}5Iuch, weha
w2 A 347t 3U1E<4E polyphenol®t flavonoid9]
sEFo] Zske AL AT 4

FiEol Fgt 3140 W2 DPPH 448 XL I3 At
gzl wls) 1, 3, 6, 9% EFolA ZZ 1.1%, 6.1%,
14.2%, 23.3%= DPPH AaAS Ao Z/letes BE0=E
polyphenol®} flavonoid®] g F71et AR WS Bt
& oh2 #el ABTS radical AA%E ZA3 WhioAs
wihg Ewze] wisl &S L W ABTS radical £7%°] 1
2 HiE AT E 2olg HolX] oA, 3% 0.8%,
6L 1.2%, 9L 2.3%2 2 A Yehgth ol HQS
#f5e ABTS radical &75% Z&#t 3147} F7Ke]| w=t
71k A& A 5 Qi

wEbA, FES A ST S7HESE S AR
7veEln] ok &® in vitro A} BE FECT AL
ek,

TS mrhAR, WA, EpkiE 59 35l oA
MRS RS, AR, ArERSE oY WSS XEsk=t AR
fcb? . wael wa ZHgolA Zelstel, kg Sigel w2
Higol mhat 28 Wkl d3 o7 71K ARET FE 2
X FFE otz Y E4i FERIS 0|3l
guz Ade JPsioict A AEE AAERE EF
TG, creatine, TC 5°] A3t}

Y TGE B43% Z3h, A9 €3 W TG =2
85.2+16.6 mg/mlo1 L, 4#r FHi Fo 2T 66.8+
15,12 mg/m02 AT v F94d UA TAEAT 13
R ik B 49.848.76 mg/mlo|QaL, 3K FEL Wi
T2 71.8+12.34 mg/mlo| O, 67K &AL i R
54.0+3.32 mg/mloIIL, 9ZK ZKL i T2 62.2+
21.74 mg/miE UFEFSLTE

GAY creatine A% 23}, AAES 3 U creatine
FE 0.572£0.028 mg/mloIIL, £z Ffg T R
0.448+0.084 mg/me= A vl FoA UA TAEHA
o 13K L FA SolZS 0.476+0,009 mg/meo|%li, 3
I R FH ESZS 0.500+0,048 mg/meolgloH, 63
I EHE BATS 0.474+0.022 mg/meol, 9% KM
FfE TS 0,48440,024 mg/mE 2Tl vl&f {4
QA A

ol

& TGY AW creatine 404 24 = Ay}
e A= g @YY TCE B4% A, AT 83
Y TC TEFe 115.8+16.62 mg/mo|QaL, 4wy #hE Fo
2FS 121.8410.11 mg/mlE FAzol Bla] 497 o]
= Koz oStk 17K Zgh B Fov2 117.2+15.7 mg/
mo| R, 3 55 HiF TS 114.2+8.41 mg/mie]3)
o, 6% # Tk F9FE 104.4+5.13 mg/meo|, 9
& ZEh Hi FolTS 124.0£10.02 mg/mlE TIRFe =9
2HIEL F94 e AolFH2 HolX| gl

P2 AN ol vls fi #HE FE2ES 4
3F9 ATl YA UA FTFER O, 17K ZKE HiR
B0 £PAZRE 14:33+1:20 (B0 8 4% &K 5
o iz Bl& o A BAENeH, 3 A HiE
B0l $YA7RE 13:23+1:13 (B:R), 63K 7 Hk
Foj7o $YAZRS 13:34+0:52 (B2 48 #i Fo
2ol Bl 948 A HaENeH, 95 I Hh F
A FPATRE 12:23£0:56 (B12)OE 47 i 59
izt Bok oflel, 178 ¥k Foldd +YAEY 94
QA A=A

AMPK (Adenosine 5'—monophosphate—activated protein
kinase)= P39 AE A4, SH2HE9 T4, AF A,
EgIgAEs 3, AW 5 Axy A &8, 18a
AT A4 AEke] iab S 2-sks B dHAES
QBB AL ZHgo] npAE7|R dEA 7)o A S
A A np3ste] O YA S5

F9%E A% ulHsty 4% &S W AMPK Thd
AFE PALET 47 Bl Foied] gEo] ke,
1K #f R 9A| 4 #F Foidd SRk ey
37k, 675 ¥ 978 AMPK Teid @2 9358 THAE
wrEba ARz FfES FUE FEo] K ENET Sesitt
e, ERES MREIE AR Adle 4R ES S8k
Zo| upgsiri HET

kx| AR HEREEE ZREL EiREe] AE1RAEE in wivo, in
vitro A Adk, EFS AR & Sl v|Este] &
A8t ait= STt eY, = RES 3 JuE Add
A 4w Efgol o ettt A0E 42 S Ut &,
FRES ARzolul Zstel weEt AL FuE adE g A
43 £ Qo mEmeIA mii WEHEE 8o 7
Zolgt AlrEY, SHAE FEE AYA ZEH HkiET @
s8] 4wy HgolA o £2 AV Yo AL HYE ),
F3o] o]H FEoA ] 7} A7t T o]FojA ok & Holt},

V.2 &

T

el AR el W Rt a5 HIE dokE)

L ¥ = 7229 Ax 54 Ad 23 2e A 2lA
Az AE] 100% o4 e FUT & A
whEbA ARz kST ZER ik 2T AIE 5442 /l3lth
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2.

KA ®E S gR

FAsE A ZAa 7 & Slgv) SUVEE
polyphenol®} flavonoid= F7}Eich, E3F Z&3h 3
o] w2} DPPH free radical &A% A= ZF7I5}H
w, o2 "2l ABTS free radical &A% Z3t 3
27} Zohg) w2k AL BT 4 A9

3. FEEYZ o 8%t FHEY JH=AHY 2N A

Azl B|Rl= 7
Hg 944 A ST ZE
ZHastlnt,

gu|Zel TE Y AR F, triglyceridex= 13%
HiE BoTolA F948 9A TAESGIL, creatine
Atz B FolgolAd f94 A ZRESNLH, total
cholesterol & BE FoFo|A F-9/do] gt

oY AT AMEA A, A Ehe AL At
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