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Antioxidative Effects of Polvgonatum odoratum
Extracts on Rat Skin

Jung-Min Park

Department of Food and Life Science, Graduate School,
Lukyong Natioral University

Abstract

This study was designed to investigate the antioxidative effects of Zolvgornatum
odoratum extract diets on rat serum and skin homogenate. Folvgornatum odoratum
was extracted with 80% methanol and was fractionated with- chloroform (CHCls),
ethyl acetate (EtOAc), butanol (BuOH) and distilled water(H20). In these fractions,
chloroform fraction has the greatest it used in antioxidative experiment.

First, In vitro experiment (tyrosinase inhibition activity and elastase inhibition
activity) was acted with CHCIls fraction which has high antioxidative effects of
LPolvgonatum odoratirn to confirm whiteninig and antiwrinkle effects on rat skin.
Tyrosinase inhibition activity was 17% in 0.5 g/ml of Polvgonatum odoratum CHCls
fraction so it has. a little whiteninig effects. Elastase inhibition activity was 58% in
100 pg/mb of Polvgonatimm odoratuinn -CHCl3 fraction.«It was an amazing antiwrinkle
effects on rat skin.

Next, CD rats were grouped. Twenty—-eight male CD rats (SPF/VAF Crj/Bgi
male, 180+10 g) were divided into four groups. One group is a basic diet
group(control), the others are experimental groups on four different contents of the
chloroform fraction, Polvgornatim odoratwn chloroform fraction (POCF); POCF-25,
POCF-50, POCF-75 and POCF-100 mg/kg BW/day and fed for 4 weeks.

For evaluation of antioxidative effects in serum and skin homogenate, the oxygen
free radical such as superoxide radical (O: ), and hydroxyl radical (-OH), the
oxidative stress such as lipid peroxide (LPO) and oxidized protein (OP), and the
scavenger enzyme such as superoxide dismutase (SOD), and catalase (CAT) were

measured.



At the end of the experimental period, body weights and food intakes almost did
not change among these five groups. Superoxide radical (O: ) contents were
effectively inhibited (10.1%~12.0%) in POCF-75 and POCF-100 groups in rat
serum compared with control group, and hydroxyl radical (-OH) contents were
significantly inhibited (12.09%6~14.1%) in POCF-75 and POCF-100 groups in rat
serum compared with control group. LPO level in serum was decreased (10.3%) in
POCF-100 group compared with control group. OP levels in serum were
significantly decreased (15.3%) in POCF-100 groups compared with control group.
SOD activities in serum were effectively increased (13.6%~15.6%) in POCF-75 and
POCF-100 groups compared with control group. CAT activities in serum were
increased (33.4%) in POCF-100-group compared with-control group.

Superoxide radical (O ) contents were inhibited (16.9%~16.4%) in POCF-75 and
POCF-100 groups in rat skin homogenate compared with control group, and
Hydroxyl radical (-OH) contents were significantly inhibited (6.8% ~14.6%) in
POCF-50, POCE-75 and POCF-100 groups in rat skin homogenate compared with
control group. LPO level in skin homogenate was decreased (7.9%~12.9%) in
POCF-50, POCF-75 and POCF-100 group compared with control group. OP levels
in skin homogenate were significantly decreased (11.4% ~15.1%) in POCF-75 and
POCF-100 groups compared with ‘control group. SOD activities in skin homogenate
were effectively increased- (10.4%) in POCF-100 groups compared with control
group. CAT activities~in skin® homogenate “were increased (23.3% ~26.7%) in
POCF-75 and POCF-100 group compared with control group.

These results suggest that ZPolvgonatum odoratum chloroform fraction (POCF)
may be protect the skin aging and may be effectively inhibit the senile aging
procedures. Therefore POCF has a potential utilization as the source of health
assistant foods for antiaging of skin. But Zolvgonatum odoratumn chloroform

fraction might be needed further study to certify the exact mechanisms.
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3 Akl mARl FHEAIE Y 2FEolA]l (SOD), 7 EtobAl, = FERA2
HEA| koAl (GSH-Px)¢F vl &A% 3itstAl= vel C, ExdE, A
w, 8A4F T 7P ok ey A W 24 AbAaFI ks A2
ko] o] Az AwWe] wASHAl EltH(Freeman, 1982, Halliwell,
1999, Andrew, 2001). Wb o]#dk f2]71e) AAS A AY BAE &
AATSE A AE EdATVF JAH e 2 5 4% A=
FEEo Ug W] 53 Bk dAl EEY FEE, SV A4 HiEA 4
) 54 5 b AAdERFY kst @Al HAlEel 1 gt S

kd
%0,
Do

(Sung et al., 1997, Lee et al, 2000, Chung et al., 2003).
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Scientific name: Folvgoratinn Odoraturn Druce. Var
Common name: Naruko—yurl
__Family: Liaceae

Distribution: China, Japan, Korea
h

Component atan, Polygonaquinone, Mineral

Efficienc brifuge ‘

/
\ /
\ ’
. /

Fig. 1. Pharmacological effects and components

of Polvgonatim odoratim Druce. Var



Voo AV EH A (Pohgonatin odoratirn Druce. Var)< 7777
ok (2 F) ol A datRom, A=l xAo FA8g starch

Daesang, Korea), casein<> ICNA} (USA), lard (Sinhan, Korea), corn oil

(

(Cheiljedang, Korea), cellulose™ Sigma (USA), vitamin % mineral mix
(AIN-76)= ICN Co. (USA), Z/Z-methionine, choline chloridex Sigma
(USA) Al&S& AMESEATE 1 & Adde] AMSHE EE A]9F&E2 Sigma

Chemical Co. (USA)IlA 98t FAe) F< vl AlFe 15<= At

=
Azxd G4 715 ARgsto]l 2 mhafste] 80% vidE= 33 Wi
& ofslar 1 o 9lS yotary vacuum evaporatorollAl w338t MeOH 3=
=5 36675 g2 Ak AT FAH wet FAA o2 g5, 7}
g% CHCl3 fraction (20.79 g)3 EtOAc fraction (2043 g), n-BuOH
fraction (140.07 g), H:O fraction (18546 g)S dAow =1 3}AL Fig. 2
of Yelidet 2 #3835 F CHCl; fractions FZA7Zs ] #d= whe

T AYS A% ABE AETI

2 u=

r{u:



Dried of Polvgonatimn odoraturn (3.0kg)

MeOH extract (366.75g)

CHCI:; fr.
(20.79¢g)

CHCI3:MeOH:H20=10:1:9

Aqueous layer

EtOAc

Aqueous layer

EtOAc fr.
(20.43¢g) n-BuOH
BuOH fr. H->O fr.
(140.07g) (185.46g)

Fig. 2. Extraction and fractionation procedures of Fol.gornatim odoraciyn



2. In vitro 23

Ao EeilE dEE ACAC AHe met S48t w2l AR
(10~1000 pg/me)E SiTol =< F 15 mA FHstel 1 N sz A
Folin-Ciocalteau phenol 0.5 mé¥} # Zgtelr} o] Z3tofo thr] 1 M
Sodium Carbonate, Anhydrous- 0.5 ml=S Hil A2o]A 1AZF Wx]gk &
640 ol A FF s S48k o] o FTZHHE 3pE-S tannic acidE

o] &35t A HTFHOREFE SHEES FolSlth Tannic acidg ©] 83

~

T3A& Tannic acid 1 mgs S/ 1 meoll Fola HFFE7F 0, 50,
100, 150, 200 % 300 pg/ml SHo] T L= FHslo] fJof 72 HIHO T 640

nmel A F3E=E SAske] 2 skl tiGutfinger, T. 1981).

Ee

2-3 B2 AtelA 24 Ads 54
Hopgeln AR A H9E BHS F4F) AT sbolseielel A

AT MMEAE FAD = Y YW HEA el B A



ol 3] sle] ZAE . Ald o] 0.1 M Na-phosphate buffer

ERin
(pH 6.5) 220 weF A5 M 20 ul, tyrosinase (2 unit/ul) 20 WS SAHE
Pk o] &9 1.5 mM tyrosine 40 pl 2 & E3ek & 37TColA 15
2 9k Atk 18] al o] AS ELISA readerE ©]83to] 490 nmoll A &
HEE SAT FARAeE A5 gjal 01 M 14t $Ed (pH 6.5)
= %5tk 24 AsEo] 50%Y WMo AE FEE ST on HEAIL
oAl & A& tha Aol Yste] AAFE ST
tyrosinase &4 A s &(%) = 100 - 2:2,, % 100

a; sAENe Hg F T

b; Ao BIE 5 P&

a’.b’ ; tyrosinases 4T AR A A FAHI FFE

2-4. Azt 2EobA 24 Adl s 53
Tschesche and colleagues (1996) Woll w2} 0.2 M Tris-HCl buffer
(containing 1% albumin) 0.1 m¢{<} 10 mM MAAPVN(N-(methoxysuccinyl)
—ala—ala—pro-val 4-nitroanilide) 0.025 m¢-S =3
o] elastase (3 unit/m¢)E 7Fgk $ 25CelA] 2 ofar
A& ELISA readerg ©]8-3}o] 410 nmol

Az gial 0.2 M Tris-HCl buffer&

ehosfolAle] B4 AshEe the Ao olstel Al

=ET 5 A

-
T

_4

01'_L

& AR
03t Mg

ondﬂllﬂl

= o

}1]

15

<

=tk
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elastase &4 A &(%) = {1-(C-D)/(A-B)}*100

3 79

i1t
o

3-1. APFE 9L A2

Fharubo] @ Al =y 2ol A 7ek SPE/VAF Cri/Bgi CDAl #HE  (male,
180410 @)& TU3ted FEARFAAA 25 FF v AMFE vhE, AEA
AZA A BHEH AFS 7] flste] mEY 5we R dhe] A
CHCl #3&9] $4x1x +%2 25 mykg BW 7k 435 POCF-25
mg/ke BW, POCF-50"mg/kg BW, POCF-75 mg/kg BW 12l POCF-100
mng’ke BW 7kt A& 7217 POCE-25, POCF-50, POCF-75 %
POCF-1002.% 3ol 45 &<t Aoty FEAGAS F2as (22427,
6529 RHD3IOIA] 12413F Aol & (06:00~18:00) % T ool A A= 9

Ao AlgFRAL BE3lE 583% (a—corn starch 45.0% + sucrose
133%)E 7|02 sto] 34 CHCl w¢S H7bsta tzdtol= Al
A7Fe 34 CHCl 42 A9skda, @9z 18.0% (sodium-free casein),

A4 15.0% (lard/ corn oil : 2/1, w/w), HEFI 3} F712 (AIN-76 mixture)

- 11 -



Zyzy 1.0%, 35%, 1#]al 42 3.0%, DL-methionine 0.3%, choline
chloride 02%E 7}, 7] cholesterol 0.5% % sodium chloride

02%% H7letgdtt ZAAES] A EE Table 13 2th

3-4. A5 2 YR g &9 4
A2 88 (feed efficiency), olUA] @& (gross efficiency)< Flood %

(1993)9] el wet o5 4 (A) R A (B)= AlAtsiith

Feed efficiency = [Body weight gain(g)/Food intake(g)] <107+ ++-++-+-(A)
Gross efficiency =[Body weight gain(g)/Energy consumed(keal)]x10™-(B)

Rz 82 Choi & (1989)0] AL-§-gk WH o= AAetdvh A=A
o A &8N (1.15% KClI/ 10 mM phosphate buffer + 5 mM EDTA, pH
745 AHgste] IFx24 FAT 100 (w/v)e] $58&dor x4 #47]
£ o]835Fe 3000 rpmollA] TS tha 700 x gollA 1023 YAl s}
= Aol ARty R dd=S A A7HA 70T

of ByshuA stk

2
i
flo
&
()
e

- 12 -



Table 1. Diet compositions of experimental ammal for evaluation

of Polvgonatum odoratum chloroform fraction.

Components Control POCF-25 POCF-50  POCF-75 POCF-100

(@ /kg(;%j day) - 0.025 0.050 0.075 0.100
Carbohydrate 283 8.3 583 3.3 3.3
(starch+spgar) (45.0+13.3)  (45.0+13.3)  (45.0+13.3)  (45.0+13.3) (45.0+13.3)
Protein (casein) 180 180 180 180 180
Lipids
(lard : corn 15.0 150 15.0 150 150
oil=2 : 1)
Cellulose 3.0 3.0 3.0 3.0 3.0
Vitamin mix 1.0 1.0 1.0 1.0 1.0
Mineral mix 3.5 35 3.5 3% 35
DL-methionine 0.3 0.3 0.3 0.3 0.3
Choline chloride 0.2 0.2 0.2 02 0.2

Cholesterol 0.5 0.5 0.5 05 0.5
Sodium cholate 0.2 0.2 0.2 0.2 0.2

_13_



97 9 wyzs FAge] Fwudel FEe Lowry 5 (1951

?l BSA¥M o ® SAsqth 93 9 #dES 20 i FHskar o7]o] 1.0%

%
w7t H == 54 (12w % 8uE B4 E 8 15 w, 20 wE FHIW =
F4E 80 w, 8 wA Y AT o7l wWh3-AleF (0.5% copper
sulfate solution : 1.0% sodium tartrate solution : 2.0% sodium carbonate
solution = 0.5 : 05 : 49, v/v)S 1.0 m& HA7}sto] oF 1027 £¢sich 1
L 20i7F Ao A B ghr) o] wkalAl ok 0 2 4] 1.0 N FolinA] ¢k
0.1 me? Z7teto] Eqtspar AEeA 3027t WA E v,

83to] 525 molld FFES Skl EEH gl olsto] dhuldef gk

(mg protein/m¢ fraction)2 A&k},
4 BANAF(ROS)?] AAFEF =A

4-1. FHSAE gz g 4

S LA = )z (superoxide radica)d S MeCord % (1969)3}
Chan 5 (1974)¢] Wil uwlg} superoxide dismutaseZ A 4= =
ferricytochrome C¢ @Y&£EE FA89 Y = 01 mM EDTAE &
o128 (pH 7.8) 420 ol cyanide®] s%=7F 50 uMo] ¥ %= 20 mM
cyanide &9 7}gk F 37ColA 10237 7Fs8ic) o] g g3 2
3z2 #AES 300 w2 0.1 mM cytochrome C 50 wlE o] B33 %
AS AHE 550 oA F33E=E At w2l S48t o] w cytochrome
Col ke BEAEHAS 19500M 'em & AAFareiTh

jo
ot
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4-2. 3| =ZA] e AT A

Deoxyribosed] 3] AEE 47] Y& hydroxyl radical A AEES =
Aole oA wEeA AbatiibzEol 9@l deoxyriboseZt 1]
aldehyde”} A4 ™ ©] aldehydet®= AHd-8Mell A thiobabituric acid®} WHs-
sho] WAE = AS o] 4-¢ Halliwell & (1981)2] Wl upe} SA k)
g 9 9F x4 #dE9 s =54 g7 (hydroxyl radical)F74 -2 WA
0.1 M9 olxkek=g (pH 7.4), 10 mM9] NaNs;, 7 mM®¢] deoxyribose, 5
mM2] ferrous ammonium sulfate, 0.54 M NaCl A]2FS 247} 333 X =
Zhstal HAAT A5 156wl 75 186 w2 Fste] 200 W= A sted o]
gegzoA 158 7hedd ady dx2a S 7k
A dETY AR 30w Al Yttt 1eal BE A
o 18 pE Har 2 &3tk o] whg-Re] 81% SDSE 75
W 20%9] acetic acid W, 75 25 W= F7rsle] ¥ar 1.2% TBA
| 333 wE ol & A=tk 2 530wt =Y v Aol A7 F

o]

800 x gollA 5%t A& 2l st

2

ot

sy

!

oo d
2

o

w

3

(@)

x‘_ll
o,
o
oX

uicus

2|
=
01}4

o

o
~
i)
>
=]
D
()
lo
o
o
N\
o

A7 2 i x4 d4E T AsA A T2 Choi and Yu (1990)7}F
Abg3E W el whel TBAW 2% malondialdehyde (MDA) &2 =439
o 83 2 9FH A 7H@lE 20 woll THFT 180 w= TFT AS 72 A

8

1% SDS (sodium dodecyl sulfate)&9 200 =S 7}3}o]

—
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oF 5x7F ERek & 20% %AF 15 mlE ¥o] tA] 5

TBA (thiobarbituric acid)Al¢F 1.0 meS H7}ste] 743Ls F&=2 npgk 5
30iE1E oA 7k gttt o] HhE-HS 800 x gollA] 1023 Al st
BTAE TR EAE AHESRe] 532 moll A FREE

of uje} yakalx] Aol g2k (nmole/mg protein)S A Ha}Att.

g3 2 yHzZ dAE Fo| skstakal A (oxidized protein: OP)9] $hak
Levine 5 (1990)2] "WHoll wle} carbonyl group?] A HS =A31c)

0.1 mee] Algell 30% trichloroacetic acid (TCA)E-05 mS &3et v
800 x gollA 10#1F A At F FFAS AAG F Aol 10
mM dinitrophenyl hydrazine (DNPH) 0.5 m¢ 7} 15%0kck E3shH 14
F Fek Ao A 800 x gollA 102Kt FAEE st A AE Al
5k & ZkAboll ethanol/ethyl acetate (v/v 1:1) 3.0 mi= 7 sie] A2 A
103 Wx]ghch ofA] 800 x gollAl 1023F AR & S 4L H, 6
guanidine (20 mM potassium phosphate buffer, pH 2.3) 1.0 m{- %7}'
colslo] 37°CY a2 FxoA 1627 7F2gk & 800 x gollA 1021t
A ste] A S AT olw carbonylZ}e}l 2 360 mmet 370 nmAfo
=

F 3 Al S (E=22,000)5 ] &akof AlLEe T

a)

o r*O

6-1. THEANE HaFEolAe 24 =
Oyanagui & (1984)¢] W el we} T3 SA= t2=F-ElolbA| (superoxide
dismutase : SOD)¢] &4 €4 3 524 ddas dddsE (pH
82)0.=Z 30um= A &9 0.1 mlol] F 05 ml, AASF (52125 mg of
hydoxylamine + 102.1 mg of hypoxanthine/250 m¢ D.W) 0.2 m¢, BA] K20
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1 xanthine oxidase + 0.9939 mg EDTA/26.7 m{ phosphate buffer, pH 8.2)
02 mE FH7b-&dsto] 37C F2FxolA 4083 7k 5 CAeF (300
mg of sulfanilic acid + N-1-naphthylethyene diamine acid/500 m¢ of 16.7%
Eate] ALolA 2087 PAF F EPPEA
=45o] wardel o FHSAE o
A,

acetic acid) 2.0 m-S 7}
= AFE 550 oA SFHEES
~F-E}obA] (unit/mg protein) =

6-2. FtEetolAl 9 24 =4

Rigo & (1977)¢] "ol wet 3 2 9722 #d= T 71eeobA|
(catalase : CAT)ZA el 42 Algdde] AikekE8-o (130 mM, pH 7.0)
250 pl, T 330 wl, PF-2A FAE 20 peell 15 mMe] F4ksha48o
N0 pe= HA7E 52T & Hthe, SAL FFBEAE ARl 240 nmoll

A Azkol Yigk FHEe] MEE 287 FAS] 17 b AABGL A

she ARG FEAsk FFAAE ALY
A7 2-Student,s t-test (Steel’s:, 1960)= 2 A&} T}
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1. /n vitro 23

I-1. =3 39z 2A%5 H7}

G Ak A (reactive oxygen species)s ZAA|EO] x| AMut olu)g} 4 )
DNA7Z}A] FA3ke] 3pakskA1 A (lipid peroxide : LPO), Ak3} whulal (oxidized
protein @ OP) % 8-OHAGE AAstHA =35 FHxgcK(Halliwell, 1987
;Freeman et al.,, 1982, Cross et al, 1987, Southorn et al., 1988; Yu, 1993). &
g DAL E N A E TS 7A I w=5tE S6k= ol &
Aokl AASS SAse W o= DPPH ol AAWo] TR A AHE-H
o}x|1 gtk DPPH (1-diphényl-2-picryl hydrazyl)+ £ ejola] 4
RS AlTelFe Aol Alet whe-sto] QEA%E EAtm deEw, 1WAy

2 AgelA % DPPH &)z 275 S o]&ste] AFA 24 et &
2 34 e &5 CHCl EtOAc, n-BuOH, HO fraction®] =@ #jtv)zt
2A%E AT ZAye Table 20614 Eenkel 2o Hlw diER2OF
L-ascorbic acid®] =& 2]z 50% A% ICHhe 2.7 pg/miol3ar, 34
& [Cso2 ZHz} 37.88, 42.81, 87.86 2 23466 pugy/mlEAN 2] 2z 275
CHCl; > EtOAc > n-BuOH > HO fraction =02 Rt} webrd CHCl
wgE50] #4 BEE 5 DPPH @itz &7 &4o] 7HE =wvhe s &
g 4 gltk 79l DPPH Radical 274 @43 dtsl g e A+
(Kang et al., 200404 #FHe wHeaSFEE3 d5FEE°] 500 pg/mlol A
DPPH e}tz 275 0] 242 47.1% 3 456%% Wb

94 w8=e) DPPH 202 2A%5E vl$ 589 & 4 AT,

ML 2

flo

of
o

i
=
s
Sy
=
El
3ot
o
E=)
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=34 9 Vg% 2y
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YA

-

9 23 AL AHE

o A FReh A,

Hlo

SOD ¢}

o

(o)

3 A%

=

Ly

A

QLN

=]

718 A

=

w2 o

o &

L

I

7A17]

o} Zy =2 o)y
el o] 2kt oA sl

=

=

=

=

7}

71% % 7} HKim et al.,, 2000). ©7]A41& tannic acid &

3

}

°

le]

h

=

A

AL

0]

i

phenolic hydroxyl”]
2

il

2] ¥

o] 1649%%1 0.1 &4 oEolAH o] E

2=
=

11 Table 33 #Zt}h

R

S
S CHClz > EtOAc > n-BuOH > H>O

o] 1297%, &4 84 F=E0] 558% To=Z ey wEtA
fraction = 0.2 YEeRTE uebA CHCly 2 =0

=i
=

3]
sl

=]
RuN

o
__io

=
5

3=

Ao

o

!

TR

=y

i
__io

)
Hi

<
To
olo
<

—_

\A

Ao (Lee et al, 1994),

0]
S

al

3

A, 2R, &34
o
o

=

Ly

A,
012% % 0.13%= &

S

ol

i)

2l
_z.ﬁo

)

Ze)i gero] YERtTHPark, 2002).
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Table 2. Effects of Polvegonatum odoratusn on DPPH value.

Samples ICs0"(1g/ml)
CHCI3 fr. 37.88
EtOAc fr. 42.81
BuOH fr. 87.86
H>O fr. 234.66
L-ascorbic acid 2.7

“Inhibitory activity was expressed as the mean of 50% inhibitory concentrations

Table 3. Total polyphenol contents of Fohgornariimn odoratism extracts.

Samples Total polyphenols (%)
CHCIl;3 fr. 16.49
EtOAc fr. 14.60
BuOH fr. 12.97
H-O fr. 5.98
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1-3. g2 A YotAl &4 A3l F7}

B2 Aokl = 1A v o M sy o] 53 dibe] dd
=242 dYA = ARl EAss SFAMALR] Wehd Ao AR
A Ao Bl EZoth E2Ao2KE E|ZAolAe o3
AT | depdo] vRe S dretA HEEE F
2 A, 9F =3 2 R d7hA EE 5 UTHKim et
al,, 2004). wtebA E]ZA|obal o] @A S Ao Hebd A4 o
FAE Hol ol dawd & ok A B 2AvelAl AsiAzE vy
shgEolu fofEel T JEs Fua 4 A AvH(Kang et al,

2004). 1AM wimoll ddE spE ol of ef ol Bl ZAolA] 24
&

i

%

o)
B

1=

Bl Z A GobAle &4 o] 17% A= AL, v dzEel ofxs
2182 A9E 05 g/mle] FEAA 98%= 719 100%°] 7171e ¥
ZAolAl &4 AdlTs HEUG 34 FEZXE FIE 1 g/m
of FxolA ER=AIGElAY &4 AT 17%, B == E Z A LolA
Aol 05 g/me] sEd wel Z Aok il
Ay ow F4 FEEEF }

A7) s 1 L of~FIE H A u A A EE Ao Z e
WSk vl EA Ve SE AR o]&HA e dRd
(albutin)©] 50 wg/ml FZ=oA oF 50%<] E|ZA|YolAl &4 AT
UetdttE At vlusle 3A oA e A th(Park, 2006).
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120 B Poligonatum odoratum chloroform extract
a O Ascorbic acid
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Fig. 3. Effects of FPoligonatim odoratirr chloroform fraction(POCF) on

tyrosinase inhibition activity.
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1-4. A 2glolA 4 A5 H7t
dgt~glolal= 2y o ¥R

or
TH(Lee et al, 1999a, Lee et al., 2003). wheba] Az} ~elopa|e] FA S
AsAA IF gdHes FAFL FE LS o

A AAZ F 9

=4
A FRIxE B3 2o dgtrglolAle @A A3 TIE Fig. 4

oot

56%2] B4 A e U
Abah g B A e Y 1 g/t B EAAE of
Bl B4 ZRREE FAEHT 23% = 89%9] odel e
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B Poligonatum odoratum chloroform extract
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Fig. 4. Effects of FPolkgonatinn odoratiyn chloroform fraction(POCF) on

elastase inhibition activity.
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A FREIE BIE (Pohgonatum odoratum chloroform fraction :
POCF)9 F%& Zelste] ZAg 2ol& CDA ratsol 45 st FoI314%
< o AT AT W Al W olyX] &9 WIE ¥rhste] Table

BA FEII¥E BIE (POCF-25, POCF-50, POCF-75 % POCF-100)2
1 47 Forel HEQ AlF WstE B¥ POCF-75, POCF-100 43
TIEO)A 762485, 792444 go & F1E (859472 g & 100.0%) 3 Bl uLs}
o] B uj 7247} 119% 2 8%9] AF 4 ar}t VERITh

AYE A FH o gk A7) A EE AFEEE AR &S (feed efficiency
: FE)& A9 8 ¥ POCF-75, POCF-100 A% Z%°lA FEE 9.2+1.0 2
9.0+05 g/go.2A thETo FE (9608 g/g : 100.0%) thu] z2+2 4% 2
6% A= 7asl3th Lim 520000 o] waw T2y Fee 23
< AFA g Sprague dawelyAl % dF oA ATda @97 YERE AL
BHastal gtk g A3 oy Ael digk Al F715 vElds duAE
(energy efficiency : EE) % Al & &3} mpx7ix 2 2 Ayvr) vehytt

web 34 FR2ES RIRe) PRole ATEAE dAss 1

il

o
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Table 4. Effects of Zohgoratirn odorarzern chloroform fraction (POCF) on body
weight, food intake, feed and gross efficiency of CD rats for 4 weeks

Control POCF-25 POCF-50 POCF-75 POCF-100

Body weight 85.9+7.2° 87367  93.1+114 762485 79.2+4.4

gain(g) 100.0% 101.6%" 108.4% 88.7% 92.2%
Total food 897.7 840.6 905.2 831.7 8717.8
intake(g) 100.0% 93.6% 100.8% 92.7% 97.8%
Diet
4.4 44 4.4 44 44
energy(kcal/g)

Total energy
intake(kcal)

3949.9 36987 39827 3659.6 3862.2

. , 9.6+0.8 10.4+0.8 10.3+1.3 9.2£1.0 9.0£0.5
Feed efficiency

100.0% 108.5% 107.5% 95.7% 94.3%
Gross 21.8+1.8 23.6+1.8 234129 20.8+2.3 20.5¢1.1
efficiency® 100.0% 108.5% 107.5% 95.7% 94.3%

POCF-25, POCF-50, POCF-75 and POCF-100 : Polvgonatum odoratirm chloroform fraction of 25, 50, 75
and 100 mg/kg added to control group; “MeanzSD with 7 CD rats ; "Percent of control value; “p<0.05
compared with control group. “Feed efficiency=[Body weight gain(g)/Food intake(g)]xl(jz; 4Gross efficiency=
[Body weight gain(g)/Energy consumed(kcal)]x10°.
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280 -
—&— Control

—>— POCF-25
260 —%— POCF-50
—~— POCF-75
—&#— POCF-100
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Body weight({g)
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Fig. 5. Feeding effects of ~Zohgoruativrn -odoratirrn chloroform fraction
(POCF) on body weight changes in CD rats for 4 weeks.

POCF-25, POCF-50, POCF-75 and POCF-100 : Zolgonatinn odoratisn chloroform fraction of 25,

50, 75 and 100 mg/kg added to control group; “Mean+SD with 7 CD rats; "Percent of control value;
“p<0.05 compared with control group.
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1£1.03, 70.03+0.99 mg/g protein®. = UtZT
(64.43+2.30 mg/g protein : 100%) ¥} -2kzf oF 49%9} 87% A= S 718FS
=3
ek FA FREIE LY Foldd] ut &2 YA o2 oy
| e ]

o ol 57t
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el
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o
fu
s

2 FA o % A

Table 5. Effects of ZPohgornativn odoratirn chloroform fraction (POCF) on

protein contents.in serum of CD rats for 4 weeks

Groups Protein contents(mg/g protein)
Control 64.43+2.30"

POCF-25 63.49+1.55 98.5%"
POCF-50 66.26+1.35 102.8%
POCF-75 67.61+1.03° 104.9%
POCF-100 70.03+0.99™ 108.7%

POCF-25, POCF-50, POCF-75 and POCF-100 : Polvgonatum odoratirm chloroform fraction of 25, 50, 75
and 100 mg/kg added to control group; “Mean+SD with 7 CD rats; "Percent of control value; p<0.05, “p<0.01,

compared with control group.
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3-2. FHSAE Uz YA F Bt

Fy A= gz (superoxide radical @ Oy )& AFE3AMA (triplet
oxygen)7} 4F &z (02 WEsAY} AH AAES wolsd
(Ogte =02 )AAFET, o]ZA2 thA] hydrogen peroxide® % i,
hydroxyl radical (-OH)<& A}/ st7] &l free radical damage %<
Z71GA A 7 A g Ao BaEo] g

whebA] A el A superoxide radical® AL 71 7= dF hydroxyl
radical®] A& fFrEstel AA WolA duide] SH7|Y DNACl vt
+ote] stEt A e Aeholy ZbawAdtel HA T AATAH EAY T

m&ﬂ
o,
rf

=4 WEE oprl@d olm s EABA Adsl DNA, A4 2
gl 5o SAAY BY oju Axute] BEs K uau Qe

=
Btk 53 A 2235 +9% POCF-75.% POCF-100 Fof o
ol A O, evizhe] AT 22 63.324449 -9 61.99+4.32 nmol/mg
protein®Z txT2 O, &zl A= (70.43+4.28 nmol/mg protein
0 100.0%) tin] Z+zF 89.9% H 88.0%=A 10% <F 12% A X 94
ol Oy oz A AAEA7E AAH A
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3-3. S|=FA] Yz A F H7t

Sl =24 #t)Z (hydroxyl radical : -OH)L AAA el diAla}A o]
U s ses, day 3, oy kA 2Ed 2, Ao 9 AR
ol ofs] WA ze2 gz F kel superoxide radical (Os )o]
HoO.9F wb&alo] Ade o= o gz oA 7M1 e &

|

94 SE2EIXIFE T8E Foo 93 €@ F 9 hydroxyl radical®]
A S vlasto] B Table 79 2t} Table 794 H& vpep o]
Aol A e -OH ooz A= 448 S2=3F #IdE9 EE
FodagolA qA TR A EHAEH 53] POCE-75 E POCF-100
Fodte x4 -OH &y Z (3.64+0.20 nmol/mg protein : 100.0%)
v 7hzF 12.0% 2 141% AE #aste] F94¢ -OH vtz
A dAZE AR 1A H o

b 7kA] 2 POCF-25 2 POCF-50 Fo¢9 -OH dZe A=
= xEad -OH et Ze] A F diHl 945% B 924% =AM Zhz}
5% B 8% A=e -OH gzl A AA a7t dAHAo Y 9
A il

et A POCF Fol o A4 A S A 7154 ] g -OH #Hd

o]

ol ARE ARHOR

_1

-

=
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Table 6. Effects of Pohgornativrn odoratirn chloroform fraction (POCF) on

superoxide radical formation in serum of CD rats for 4 weeks

Superoxide radical formation

Groups
(nmol/mg protein)
Control 70.43+4.28" -
POCF-25 69.20+5.84 98.3%"
POCF-50 67.72+5.32 96.2%
POCF-75 63.32+4.49" 89.9%
POCF-100 61.99+4.32" 88.0%

Refer to the comment in Table 5 “Mean+SD with 7 CD rats; "Percent of control value; “p<0.05, compared
with control group.

Table 7. Effects of FPohgornatinm odoraturn chloroform fraction (POCF) on

hydroxyl radical formation in serum of CD rats for 4 weeks

Hydroxyl radical formation

Groups (nmol/mg protein)
Control 3.64+0.20° -
POCF-25 3.44£0.20 94.5%"
POCF-50 3.36+0.21 92.4%
POCF-75 3.20+0.12" 88.0%
POCF-100 3.13+0.24" 85.9%

Refer to the comment in Table 5; “Mean+SD with 7 CD rats; "Percent of control value; “p<0.01, compared
with control group.
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3-4. sG] e Pt
AA3 A A o] EAHA AE AV VS BREdhe duld e
A A A (reactive oxygen species @ ROS)o| & Ak3}% o] carbonyl
71% gA3ste] (Oliver et al, 1987) AW - o - =312 fFdsiA wHrh
Starke (1987)x= HE A 2] i

|
o, Leed] A7(2006)0M = HEL HxzolA gA FE&o] &

ol

Rakzel o@ AEA sEYsd] WAL IS BRuesE T
23 o wwA gRol TNz TAL wol gAHE

carbonyl group®] A #HFS FAslod Akstul A (oxidized protein ;
OP)¢] &<
A 24 gy AbshEFS vluste] B Table 8| A] H& upe} 2
o 23z A0A FH FREEE H8E POCF-100 Fo oA 43}
ol gheko]  234+(0.14 nmol/mg protein®. 2 WHERIEF (2.76+0.21
nmol/mg protein: 100%) WH] 84.7% AE2] Foj% ZA &

¥ vt POCE-25, POCF-50 % POCF-75 ZL oA Atsichulzd 3]
F tixawol thulste] 2R 3%, 9% 2 12% A= F

¥ BoFdoy moAd S AR gskrhoojg g 4
&0 HEAAA FAELNAY o ASpH LEYAE TR
AA7= A3 (Lee, 2005)¢F viz7HA = 4 S 2235 £9=0|
Ao e ZA o] o3 dd AstE oA & Aow v

W S8 POCF-1000] = B4o] &g o 4 AT

Grhske] wetth #4 2RETE RUE Fo 1§

k%
N
N
o

N

>

DX

ol
2L
(-
on o

o
rlr
oot
ol

12

gk
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3-5. }AsxA o &= HU}
Thiobarbituric acid-reactive substance (TBARS)T free radical®l

= Ao A TdEY. TBARSY 42 A W] 249 =
st Aol Atk x=sto] wE HAFsEA A (lipid peroxide: LPO)
°of WstE B HAstAAS AR Frbel wet HA FrheH
(Player, 1977), & 4kaol 2§k ks d A 9 A ZEFS 2ol A
3t (dietary restriction)o] oa|A WS 4 Aquiu® HaE o x| g
tH(Choi et al., 1989).

94 222X BIES FEHE FA T3 Az A A
At stel] o TBARS @& A¥ud Table 99 2ok 4 2
22X E 295 59 POCF-25 POCE-50, POCF-75 ¥ POCF-100
%9 TBARS &2 1491+1.42, 14.85+0.67, 1438190 %
14.34+1.86. 2 dlx1% (1598+1.16: 100%)] div]ste] 2+zF 7.0%

Aot 2EXR A FEEES

o] Aol o TBARS A= o= AL oJag Aoz 7td.

==

M

X
T
A
rir
)
<
Lo
k)
rx
Lot
2
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Table 8. Effects of ZPohgonativn odoratwrn chloroform fraction (POCF) on

oxidized protein (OP) content in serum of CD rats for 4 weeks

Oxidized protein contents

Groups (nmol/mg protein)
Control 2.76+0.21" -
POCF-25 2.68%0.28 97.0%"
POCF-50 2.52+0.23 91.2%
POCF-75 2.39+0.33 86.7%
POCF-100 2.34+0.14" 84.7%

Refer to the comment in Table 5; “Mean+SD with 7 CD. rats; "Percent of control value; “p<0.01, compared

with control group.

Table 9. Effects of FPohgonatirn odoratirn chloroform fraction (POCF) on
lipid peroxide (LPO).content in serum of CD rats for 4 weeks

Lipid peroxide (LPO) contents

Groups
(nmol/mg protein)
Control 15.98+1.16" -
POCF-25 14.91+1.42 93.3%"
POCF-50 14.85£0.67 93.0%
POCF-75 14.38£1.90 89.9%
POCF-100 14.34%1.86 89.7%

Refer to the comment in Table 5 “Mean+SD with 7 CD rats; "Percent of control value.
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3-6. FHZAIE Y aFEropA o] &4 H 7t

ol w=stet B GANLe] oA AR AA W FASE 4
gk A 7F Bol ol FojAa vk A4St a4 AolA| gl o)
=714 4 Ao (Lee et al, 1999; Cuohua et al., 1997), 293 &5

of o8l ZF7bE 4 9 (Kim et al, 1996). 3 thfg A% 33
7

of H gttt
Ahatiabel e 2bgel diete] Jhg A e Wojaad stur o
4 9+ Superoxide dismutase (SOD)+= Superoxide radical #|# %}
5 ¥4 s AMSSks AleS2 SOD 1ol ASshe ol
T flol& Aol 471 glow SODS %7t =2 &9 9ol 4
e A2 & de A e Abdolt SOD B4+ AT dita

oxygen : ‘0y)7} oj®-fralelxtel ¢]sted AAE superoxide radical
(O2") — hydrogen peroxide (HyOp)%E W 3}= & W3S A A st Wo

B4R g
¥4 SEEXE FYES Fod AE A4 SOD A4S A
st A3 Table 107 Zt} 34 F22ZXEF IS Fod BE
FoNA SODel &AL thxaF (50.19£3.39 unit/mg protein; 100%)

HEl oF 7%~16% AEE &% THOoE FUHS HoFolew 1
fro] & POCF-75, POCF-100 L& ol Aut 2halat &= 99l

w2l kA superoxide radical A ¥ e} superoxide dismutase 43
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ARIE Hrtstol BY 3
WE F Z7] @Al /Ndsked Superoxide radical?] JA & ¥E LhE}
Y E3) POCF-75, POCF-100 182 1 §37 & Aoz Ho A
o TNl AV s¢ FFAelE 7 ICR v A5
ao] Hlg) SOD &7 o] 343%9 YA Uv =& XS Uelds
AT (Lee et al, 2002)5 ¥ AL A7z AFHT 1y
a7 & Aoz HAr,

M

8% Fol A¥E ABAA BAL A
=

==

=
TE BHI OO B
x5 I‘QE‘C GAJA Ao *@H

o,

i
)

3-7. Ft&etolA o &4 B 7}

CATE A= XA F T3 X E9 hydrogen peroxide (H20-)
= hydroxyl radical (-OH)& W 3}sl= wES-S A Ast7] 93 hydrogen
peroxide (H:O2)E H.OZ 53} (detoxification)A] 71 tF.

gA SEREIF BIES 4 vEEE Footo] CD dE EH
A FheetobAl 24 & Wztete] ¥ A= Table 113} 2tk POCF-100
Folit o] FheE ol Al A -S&-202.58+33.35 nmol/mg protein/minC. &
Z 1% (151.89+31.69 nmol/mg protein/min; 100%). thiH] °F 33% A=
o oA F7F ad7E e e POCF-25, POCF-50 ¥ POCF-75
of 9 ZigetolAd A4S HW 77 176.02+14.32, 180.23+16.41 %
187.98+24.67 nmol/mg protein/mino. & tZF+ thH] 15~23% AHE=9 7}
ghefolA &4 F7EA7F et oy 2 ol A HA Ttk

ofs

rlo

Xy
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Table 10. Effects of ZPohgonatinn odoratwrrn chloroform fraction (POCF) on

superoxide dismutase activity in serum of CD rats for 4 weeks

Superoxide dismutase activity

Groups (unit/mg protein)
Control 50.19+3.39" -
POCF-25 53.63+1.51 106.9%"
POCF-50 54.38+4.10 108.4%
POCF-75 57.03+3.01" 113.6%
POCF-100 58.01+2.68" 115.6%

Refer to the comment in Table 5; *Mean+SD with 7 CD. rats; “Percent of control value; “p<0.05, “p<0.01,
compared with control group.

Table 11. Effects of Polgoratinmn odoraturn chloroform fraction (POCF) on

catalase activity in serum of CD rats for 4 weeks

Catalase activity

Groups
(nmol/mg protein)
Control 151.89£31.69" -
POCF-25 176.02+14.32 115.9%"
POCF-50 180.23+16.41 118.7%
POCF-75 187.98+24.67 123.8%
POCF-100 202.58+33.35" 133.4%

Refer to the comment in Table 5; “Mean+SD with 7 CD rats; "Percent of control value; ‘p<0.05, compared
with control group.
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Fig. 6. Effects of Pohgonatirn odoratinm chloroform fraction (POCF) on

protein content in skin of CD rats for 4 weeks

“p<0.01,

Percent of control value;
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“Mean+SD with 7 CD rats;

Refer to the comment in Table 5;

compared with control group.
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Fig. 7. Effects of FPolvgoratirn odoratirn chloroform fraction (POCF) on

superoxide radical formation in skin of «CD xats for 4 weeks

Refer to the comment in Table-5; *Mean+SD with 7-CD rats; "Percent of control value.
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(nmol/mg protein)
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Control POCF-25 POCF-50 POCF-75  POCF-100

Concentrations (%)

Table 8. Effects of Fohgorativn odoratirn chloroform fraction (POCF) on
hydroxyl radical formation in skin of CD rats for 4 weeks

Refer to the comment in~Table 4; *Mean+SD with 7 CD rats; "Percent of control value;
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Fig. 9. Effects of Pohgoratirmn. odoratum chloroform fraction (POCF) on
oxidized protein (OP) content in skin of CD rats for 4 weeks

Refer to the comment in Table-5; *Mean+SD with 7-CD rats; "Percent of control value; “p<0.05,
compared with control group.
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Table 10. Effects of Zohgoratrmn odoratwrr chloroform fraction (POCF) on
lipid peroxide (LPO) content in skin of CD rats for 4 weeks

Refer to the comment in Table'4; *Mean+SD with*7 CD rats; "Percent of control value; “p<0.05,
“p<0.01, “"p<0.001, compared - with control group:

_45_



4-6. THSA|= H2FeolAle] &4 H7}

G4 SREIF IS FoF HE FJREHNAM  superoxide
dismutase &4 54 A3+ Fig. 1139 2ok 348 =
FoJgl RE TIFo|A superoxide dismutase AL thERIIE (39.72+1.54
unit/mg protein; 100%) ™iy] oF 5%~10% A== &3
A I 7242 POCF-100 Lol A vk &21d 4= 9J

A 2 84 22X 5 285 POCF-25, POCF-50, POCF-75 13
< X superoxide dismutase &4Jo] x5 thH] 2H2F 5%, 7% 2 10%

Awe] Frhehe A%S molEglon agolye AgsA gtk

pu
fu
kel
il
Mo
Jot
e
tlo

9 FREREIF FY=Y FEHE Fosto] CD HdEY Tz
of & ZA¥5= Fig. 129} 2tk Fig. 120014 1
+ nke} ol A FRERIE £8E POCE-75 % POCF-100 Fo+-¢]
FhergtolA] &Ajo] Z+zb 172.73+26.22 2 177.36+30.30 nmol/mg protein/min
o7 Y x 1% (140.04+15.13 nmol/mg protein/min; 100%) thH] <F 23~
26% A= {rof3lel Sz 37t veksth POCE-25 % POCF-50 F
o] Fhdetol] EAS BHE L tiH] 9~17% B =] FhEetobA &4
o] T7tetd o ol A EA skt

Hasan mukhtar= #1¢] 3]0l lojA =ate] akek 81 &4 95 K
sk vl e, 34 FEEXE EEES Fog 1
dismutase &4 catalase &4l F7H 235 & uw dAFE T4
S7toll o3 "AAA Y] syt et B FeHPEE 5
o=z 7lthEic)

_46_



60

*
40
20 r
0 1 1 1 1

Control POCF-25 POCF-50 POCF-75 POCF-100

Superoxide dismutase activity
(unit/mg protein)

Concentratios( %)

Fig. 11. Effects of Pohgoratirn odoratirn chloroform fraction (POCF) on

superoxide-dismutase-activity in skin of CD rats for 4 weeks

Refer to the comment in-Table 4; *Mean+SD with 7.CD rats; "Percent of control value; “p<0.05,
compared with control group.
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catalase activity in skin of -CD-rats for 4 weeks

Refer to the comment in Table 4; *Mean+SD with 7 CD rats; "Percent of control value; “p<0.05,
compared with control group.
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