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Summary

The contents of tannin and other polyphenolic compounds in Korean plant
sources, such as chestnut inner shells(Castanea crenata Sieb. et Zucc.),
persimmon fruit{Diospyros kaki Thumb.), pine needles(Pinus densiflora Sieb.
et Zucc.) and hop meals(Humulus lupulus) have been analyzed. These sources

r

are characterized by their ’astringent tastes ' and therefore are expected to
have tannin components. By means of aqueous acetone extraction followed by
reverse phase HPLC, various tannins were identified and quantified. In
addition, aqueous acetone extracts have been further extracted with various
organic solvents and applied to Sephadex LH-20 and MCI CHP20 gel
filtration chromatography to isolate polyphenolic compounds in pure state.
Chestnut inner shells have ellagic acid as their major tannins, wheras
persimmons have gallic acid. Pine needles contain ellagic acid and catechin,
but do not contain gallic acid. In hop meal, both ellagic acid and gallic acid
were identified as main tannin components. The synthesis of new tannin
derivates was conducted by the structural modification of gallic acid, ellagic
acid and catechin. Methyl gallate, hexyl gllate and stearyl gllate were
synthesized as derivates of lipid soluble tannin. 2-0-(3, 4, 5 - tribenenyl
oxygalloul) 5, 6 -isopropylidine-L-ascorbic acid, catechin, benzyl ether,
octabenyl catechin dimer and hexahydorxy diphenic acid beneyl etehr were
gained as derivates of insoluble tannin, respectively.

Efects of natural tannin extracts on the immunostimulatory activity,

endotherial cell protection, and cadmium toxicity were evaluated in
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rats. Immunostimulatory activity was measured by monitering
lymphocyte proliferation and cytokine expression. Extract of chestnut
inner shell (CIS) did not show significant immunostimulatory activity.
Effects of CIS extract on the contractile activity of the isolated rat
thoratic aorta were measured. In the presence of intact endothelium,
CIS extract caused vasorelaxation. On the other hand, in the absence
of intact endothelium, CIS extract had no effect. These result suggest
that CIS extract increase the endothelium-dependent vasorelaxation to
actylcholine. Extracts of CIS and pine needle did not show any
significant activity on weight loss, trglyceride increase, glucose
increase, and cholesterol increase induced by diabetes mellitus.
However, extracts of CIS and pine needle reduced malondialdehyde
level in the plasma, indicating that these ectracts have antioxidant
activity. These result suggest that natural tannin extracts could
inhibit the impairments of vascular endothelial cell and oxidation of
LDL in the hyperlipidemia induced by diabetes mellitus through
antioxidant action. Protective effect of extracts of CIS, pine needle,
persimon on the cadmium toxicity were evaluated in mouse. The
group of mouse treated with 50mg/kg/day for 3 weeks showed
decrease in cadmium accumulation in organs such as liver and kidney.

We examined the effect of decreasing melanin pigment on B-16 melanoma

cells with extracts of tannic acid component plant, chestnut inner shell, pine
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tree leaf, persimmon and hop. Among the extracts of tannic acid component
plant, extract of chestnut inner shell was best on tyrosinase inhibitory effects
and melanin decreasing effect.

The results of moisturizing effects of facial pack with powder or extract of
tannin component plant, extract of chestnut inner shell was best effect.

The results' of we observed the whitening effects of synthetic tannic acid
derivateives(Stearyl gllate, methyl gallate, hexy! gallate) on B-16 melanoma
cells, hexyl gallate was best on the whitenning effects but it was not good
than kojic acid, commercial product.

We observed the moistyrizing effect of facial pack with synthetic tannic acid
derivatives and extract of chestnut inner shell, steary gallate was best and
then extract of chestnut inner shell.

This study was conducted to develop the application of tannins as antioxidant
of foods and oils. The extract of pine tree Leaves, Hop, chestnut inner shell,
persimmon and synthesized tannin derivates were used in this experiment.
The high antioxidant effect showed as the acetone extract of the chestnut
and ether extract of persimmon was added to soybean oil and lard compared
to the tocopherol and lard, respectively.

Methyl gallate and hexyl gallate had the tendency to decrease the autoxidant
of soybean oil and lard, and the antiautoxidant effect was higher than
tocopherol and BHA.

The higher antioautoxidant effect of soybean oil was found in the treatment
of HHDP hexyl ester than in the treatment of BHA. the period of oil oxidant

was delayed as the acetone extract of chestnut and ether extract of
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persimmon was added to the baking oil of donut and the chestnut extract
showed the same antioxidant effect as BHA.

In conclusion, the chestnut and persimmon extract would be experted as the
useful natural resources of antioxidant for oils and foods, Methyl gallate,
hexyl gallate and HHDP hexyl ester was considered as the new synthetic

antioxidant, respectively.
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$- FF7t fold AEA BdFEAE FAHSAT

ANg7hA das dEezA gdolsjd] wER C, wER E, 7€, 2L T
of itk ol2idt I3 HJEELS AT AsH &Fe HE F JYoBE =3
o, Agehe], daby, A, #dd, JulFTe] AeA2 AHSE FAEe AW
ot AA YA ANNE 2 &Rt Flo] dEA F3 Y. o] dde

At Y] F&AC VIAstE Aoz AET FFse Aol #HU] Wi

)
o

2553 ok & AFAAE GFE BINES Nuy IPHD P27
@ gallic acid % protocatechuic acid59) 728 47]s WEE CHel =54
g F8E A2HZRTES BE) YL Frhn FARAES @
ER CY A8 IUE FAF o|FAE FARAE FHEA Ak
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7AW AR R At

&3 (FFA, AT FhA AFAM F9), 7 (EFIUAA AR, &Y (57
U dabs A AA3F), EZE (luplin, hop-meal, (F)FAFZAA 713),

TLC (Thin Layer Chromatography)t Kiesel gel 60 Fus plate (MerckAHE A}
£33, o] N2 EE n-BuOH : Acetic acid : H:O ( 4 : 1 : 1 ), Ethyl
acetate ! Hexane ( 1 : 1), Methylene chloride : MeOH ( 9 : 1 ) , Methylene
chloride © MeOH ( 3 : 1 ) , Chloroform : MeOH ( 3 : 1 ) , Chloroform :
MeOH ( 9 : 1 ), Chloroform : MeOH ( 20 : 1 ) , Chloroform : MeOH ( 2 : 1
), Chloroform : MeOH ( 4 : 1) & A8 AME AR H&L 10%
Phosphomolybdic acid-EtOH Al %# 1% FeCli-EtOH A& A48,
Phosphomolybdic acid-EtOH *]2F9] 7 $-ol= H/BE TLC plateE #HE 80|
gzeb 7t AWl Ovendll FHURA oW, 1% FeCl-EtOH Al %ke] A $-ol+ Spray

2 BRI T Az

v, A9 9y

O F &

- &3] (Castanea crenata Sieb. et .Zucc.)

&9 7kg2 70% aq. acetonelE Ao A 7 35(3 week)¥ 43 wrE &3
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B AFAR AFsgt. FE5H F acetone2 #Y sl AAST, crude
extract?] A& TLCEZ ZAEIATH oWl A3 o] &2 n-BuOH : Acetic

acid : HiO ( 4 : 1 : 1), Ethyl acetate : Hexane ( 1 : 1) o]t} & H=&

round buttom flaske] ¥i &£EE 40CE dA A FY3led E& BF AA
AA AN EAL AU (500 g). ©] A AL FHF HI 2

Zu)7)o]l ¥x §7]8ul(Petroleum ether, Ether , EtOAc , BuOH)& $&3}3it},
FAjo) X HU)EudA FL BvlE o R (Pet. ether — Ether — EtOAc —
BuOH) # &2 F&3Ron (28 1), 3% B TLCE HEE A iY
(Chloroform : MeOH = 9 : 1 ). f7] &ul& o] &3 :&¥ w F&H U
=g Mo Rydd wWrix wEste FEAAT 4 £F §9& Akt
Ao SdE g8 B, 4o BEEL Ah Jt2E FAANY F, dF B
FHA A
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£ I (7kg)
70% ag.aceton
RT
4 times
H20 ext. ( 500 g)

water/pet, ether

pet ether ext. Water layer
(7g) Ether
Ether ext. Water layer
( 3.8g) EtoAc
EtoAc ext. Water layer
(4.3 g)
BuOH Water layer
(35 g

29l &9 AAAY F& R £¥y,

- 26 -



- %+ (Diospyros kaki Thunberg)

AL e AsEr] A 5974 AP Aoz Y 5he Hel Weg <l
stAaL, -70 Tl WE el gol B#Aste] ARESIATh 7 5 kee AR EFT 70%
aq. acetone2 & Z} 3FEH A oA 23] ¥t FZF& 3 GHAAE oHEE, o]
W #Fel FEELS sugarg W THHEER HEVL Fol AFEEY B AL

o] 28 FH AU} acetoned #AY dlollA AAS I, TLCE (n-BuOH : Acetic acid

B

H:0 = 4 :1:1, Ethyl acetate : Hexane = 1 : 1) crude extractd] A &<
Abatdth, =89 =& round bottom flaske] Wil E& EF AlAs 1A §
e BdE dASAEE, Ak SudE X FE BEA EFEZ W] Fo
o ol & 8 B & feng FE&4FE adE Y Zur]d s
o f71&mEN FEEY

- 29 (Pinus densiflora Sieb. et Zucc.)

29 2 Kg& 70% aq. acetonelo. 2 220X 354 23] w8 &3 £ ofix
2 A dY. A% frIEn2e EEL &9 79 Aed Fie A g8
At

- 3. X (Humulus Lupulus)

ZZR 2 Kg & 70% 4 acetonel 2 7t 354 ALo)A 23 &R Zslo o
3 & ZA4stel A acetone & €3] AA 33k Rotatory evaporator® Ab-&3}
of acetone E-& AAY ) FlasklAl AFol thgFo s HAse 2@adH vl
o]7]el BuOHE A% 7}3tAA AFE AASHEA &9E AAsG) o714
AL FFY2E 9474319 chlorophylls EEES ¥ F o4& adgz o
3tk A F FUlEviRe] £EL &uiet o] Ao Edo AFgEo).
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© Column Chromatography (°]3t C.C & %33

&9 deHE 2o FAE A F, CCE HAAFAT. Columnd F3 &
Sehpadex LH-20 resing w2 MeOH £l 19 F<¢k @71 #8Az F
columndl] #3383 WeE Lul§ A&so £ BT Ase A% des

of &3 &N g ARAR 43} F, LoadingAF . Loading@F &

o

& &E A}&38led isocraticEHAL.E elution 31t} Elutiond £99 AE
TLCZ #<l(Chloroform : MeOH = 3 : 1, Chloroform : MeOH = 20 @ 1)%%,
fractiond 2 Xo} ZAYdA &HE EF AAZ, FAE FAsAT
Gradient2 C.C.8}71 98}9) Sephadex LH-20-8 MeOH9| 353 B8A17 thg,
column®] %33 gradient 27 AEHIE (100 % MeOH — 80 % MeOH — 60
% MeOH — 40 % MeOH — 20 % MeOH — /<) WET. IsocraticZ
o2 EFF fractione TA] WL E columnd| Y, gradient 2AOE
elutiond} At ( SFF — 20 % MeOH — 40 % MeOH — 60 % MeOH — 80
% MeOH — 100 % MeOH). 2t fraction Automatic fractional collector® 4t
o} ¥ & TLC (Chloroform : MeOH = 3 : 1, Chloroform : MeQOH = 20 : 1 )&
A Zh AR BegE #sigirh. TLCZ #ste], spote] 87t wEF3HH,
MCI-gel CHP-20P& AM&3lX 949 8vl 7 % gradient U2 WHES o
chromatography & AA13t3ith. t& R &9l dEolAgolES Hetg BRI o

A EE e CCeE AT,

© HPLC &4

7t =% 23 C"® Reverse-Phase HPLCE A}£3l9 HyO-MeOH gradient
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2 4% @dEEE d3d vlaste gddEE At o

o
o
o
o
e
o

1o
uus
o

& ¢lth. HPLC #4}7]7]& DIONEX systemo]12™ detectort W&
o] HEZ1E S /A EE 254 nmE APt o] &4 &v] 2L gradient
ol9lom, Baletial e AlgE e 443 ¥9 injectiondtSi Tt

x o)A &9l gradient &7

A. p-Bondapak C18 reverse-phase columne AH8-3& 744

0.025% HiPO.& & Waee 27 F5 10%04 182717 64%=2 F7t8t=

ol

wrepo 2 A

bal 2287bA 100%2 F7HAIZIM 308 74A ©Al AS FEQ

C10% 2 PAase WEer AL AASRIY

rie

B. Cosmosil packed columng& AH&3& 7 4-.

0.025% HiPOE TH3 WeELE £7] 10%0A 18F7A 64%= F7HA7] 2,
228714 100% 2 F7HAZ F 2787A FY & WEeTs &3 Uit
9o FRANES BAY i olF N 2 AL L3 HAAEAUY. =1 B
B oH7 &z B3 A8 BMH CC HE F U fractiond #4]3tnAt

& uf AME3FlTh

IR, 4% 239, 'H NMR, C NMR, Optical activity,

_’Br‘_
4 52 2490 wARRY F2E 24T
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2. @dw =49 §A4

7b Ak R 717]

= Aol AH8E A %EL AldrichAl ¢} FlukaAle] A& Agstgom 22 4o
dAEFA LGS AHESAT. 28 (DCM)E CaH2&E A 8tol EH3t] 4

rr

< AAS#A L, dicyclohexylcarbodiimide (DCC)e NFZF3 GAIFHE A}
€3ttt IH NMR # 13C NMR spectra¥® Bruker DPX400 spectrometers A}
€38ty 4o, CDCI3Y A9 WHEEFEAE tetramethylsilane (TMS)E A}
€331 3, deuterated dimethylsulfoxide (DMSO-d6)¢} CD30ODe] 7 ¢ &3 9
© DMSOs¢} ml¥h&& internal reference® 3 th. Chemical shift: 6 @9z
e AT Mass spectrat Finnigan Mat TSQ 700& A}83lo] a9t TLCE=
Merck 60F254 d2}7}7 plateg AF8-3t%12.8, UV lamp (254 nm)& A&3lA0
7% phosphomolybdic acid®] N &&§ Y& Ag3le] AZ4g st 2d A=z
Eagts)e AEdt A (Merck, 230~400 mesh)S AMS8 Qo 3 5= UV/VIS
Spectrophhotometer (JASCO V-530)2 273} },

. Ay

oE ddNEFT &9, &, £, 52 S g% §49 gallic acid®t  ellagic

acid, 12|31 catechin §& £WEAE 39 o8 712 ©a Zoje oaga 3
EE 7 ALQAFEAG v7lEREAY ddSEAE G4
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1) Gallic acid %49 A

Os-OH Os-OR R = Me
hexyl
— stearyl
0 OH HO OH ascobic acid
OH OH derivatives

3) Ellagic acid %= A9 &4

. OH
HO OH
HO 0
COOR
oL Ao =
g oH O COOR
o) HO OH
OH
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o] &9 FA U

iy
glo
jtey
>
jue)
oXx.
fe

- & ¥ (Castanea crenata Sieb. et Zucc.) :

£99 FHIAPRL  Ellagic acid ©1Q . Crudeg SOOg%—CﬂE Elagic
acid7b 825g #EHo dRew, Vg & EIAASAHELE quercetin
32.5g, morin 21.3g, naringenin 13.8g, Gallic acid bg, catechin 3.8g°¢] & A3}
%t} o] ¥ Elagic acid®} Quercetin® Gel Chromatographyd Al & #2 A =
gem, 'H NMR # “C NMRdl 98] 2 Fx7 A5t

Quercetine 7| HFAMEd=2 Aoy o, FeCls test] A 2.5 4, Zn-HCI testol
A EAe vedt, 'H-NMR(DMSO-dg)ol A §: 6.17(1H, d, J=2Hz, H-6),
6.39(1H, d, J=2Hz, H-8), 6.87(1H, d, J=8Hz, H-5"), 753 (1H, dd, J=2.8Hz,
H-6'), 766(1H, d, J=2Hz, H-2'), 1246(1H, s, C5-OH) zZ¥gx
BC-NMR(DMSO-dg)ll A d: 1469 (C-2), 1358(C-3), 175.9(C-4),
160.8(C-5), 98.3(C-6), 164.0(C-7), 93.5(C-8), 156.2(C-9), 103.1(C-10),
122.1(C-1"), 115.2(C-2'), 145.1(C~3'), 147.7(C-4"), 115.7(C-5"), 120.1(C~6’)°)

A= v

- ZF(Diospyros kaki Thunb.) :
790 AHAIF ¥ 7S 80% acetone 0.2 HLA & P gFHFEs T
=

I #%92E Pet. ether, Ether, Ethyl acetate, Butanol& 2.

ofj
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Z %3] Sephadex LH-20 C. C.8} MCI-gel CHP-20 C. C.& WIEAA S
A3 1 FadARo] Gallic acid9-& ottt Gallic acid= F& Ethyl

acetate=ol A wAFH o™ o Zd A Morink EF oIy GHAFHUAT.

of
o)
2,
3

Cl8-Reverse Phase HPLCZ E &% 3 wuigAst A7 3 bkg
acid 7.6g ¥ Morin 45g°] #HSo ANt

gallic acideE FAIANZAAR o7 FeCly testdld HME uYeuia, IR
spectrum®] A 3496cm ‘ol 1 OH7|, 1668cm ‘el A COO°l <& F&Uig ®
o] phenolic acid{) & A8 %1, 'H-NMR spectrume] A& ¢6.92 ppmol A
FaA Bz 2HY #BFd= galloylZlel 93 singlet signal® UERJIH,
BC-NMR spectrumo] A & 81087914 C-2, C-6, 61205914 C-1, 81379
oAl C-4, 61453914 C-3, C-5, 81674914 COOH7Iel 2§ carbonyl

signale] # & = v},

- % 9 (Pinus densiflora Sieb. et Zucc.) :

&9 BUANEOoZE Elagic acid7b 73 %stew, Flavonoidd # o=
Flavanold o %3z Ak &9 lkgs 70% FAHNNELR F23
o] Crudedl2 65g& Ao, o]E Sephadex LH-20 C. C.& MCI-gel
CHP-20 C. C.& wtH&le] zm=znE 1d}3] 39 Flavanol 124 mg3# Ellagic
acid 3.2 mge AUt o] % catechin 1.8 mg¥ quercetin 1.7 mg, Morin

6.5 mgo] #FH AT
-~ & 3% (Humuls lupulus) :

sz BdARS BARA 70% FEHHNELE FE8te E43 & 2
2

3}  Elagic acid’7t FedAdRoz Ex&4dv. 7g EddAssgE
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Quercetin @ I glycosideZ} &2 ¢t}
2. ddf A ¢4
HjaA otAd I FRIVF ke 71579 WEe] JM%$ gallic acid, ellagic

].
acid ¥ catechin 59 8d& Udoz EAFHE 539 FEHE AAsn

LT
7}, Gallic acid +=A9 4

- Tribenzyl gallic acid®] A

Gallic acid®] AN=HE2E FAstia & 4 ey FA71& 1272 HI5Y
t}. Tribenzyl gallic acide Gallic acid®t €& #71&vd & Ho} &R 73}
golat At

COOH CO0Bn COOH
K,CO3, BnCl NaOH
—_— = —_—
DMF, reflux
HO OH 40  BnO OBn g4, BNnO OBn
OH OBn OBn

- Methyl gallate®] &4

Tribenzyl gallate®] iodomethane¥ KoCO3E 7138l methyl esterg A4

ot
H

Hz gas®} Pd catalyst& AM8-3}9] benzylZ] & A A s
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COOH COOCH3; ‘ COOCH3

Mel, K,CO, Hy/Pd
—_——— —
DMF, 585 C EtOAc
BnO OBn BnO OBn HO OH
40% 63%
OBn OBn OH

- Hexyl gallated] ¥4
Hexyl alcohol tosylateE 4 3% DMFo)} *¢]i Tribenzyl gallate$} CsCOs&

7b8k 3 55°C A WrE-A7I L WAV E BRI E] hexyl gallateE AU

poor COO(CH)sCHa COO(CHs)sCHa
Hexyl alcohol tosylate HyPd
————
CsC0s, DMF, 55 C EtOAC
8nG OBn BnO OBn HO OH
83% 4%
OBn O8n OH

- Gallic acid stearyl ester?] ¥4
Stearyl alcohol tosylate® ¥TAFFE DMFY I¢]3 Triacetyl gallic acid®
CsCOsE 71813 55CoANA & AIAY. o]F 4843 93] benzyl group<

A Aste] gallic acid stearyl ester® LA

COOH

COO(CH5)17CH3 COO(CHo)17CHs
Steary! alcohol tosylate HyPd
CsCOy, DVF, 55C o
BnO 0Bn - BnO OBn ¢ HO oH
OBn 08n 50% OH
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- 5,6-0-Isopropylidene-L-ascorbic acid®] %4
Gallic acid®] Vitamin C A&HEZE 3§37 938t Vitamin Ce 593 69

22718 SxFoz ofMESLE HEslY BHFE  56-0-Isopropylidene

-L-ascorbic acid& #4434t 62 - 70%9 &2 A Eo] dojxict

OH #—o

]
OCHyHC__0O___O
]/——'__\ acetyl chloride \
HO OH rt. HO “OH
Vitamin C 5,6-O-Isopropylidene-

L-ascorbic acid

- 5,6-O-Isopropylidene-L-ascorbic acid®] $4
5,6-O-Isopropylidene-L-ascorbic acid®] 3¥ <2t7]& benzyl ether groupl. &
A A ZE benzyl bromided A48}

B33 =, o)y baseZE KHCO:E, 34

pow, 2N DMFE AHE8tivh. A2dlA 1247 g A7 isopropyl

ether® AZAAS AF 40 - 5% T8 AAEL At

44 4

O @) ] 0] 0] O
BnBr =
KHCO5
HO OH DMF, RT Bno/ “OH

5,6-0-Isopropylidene- 3-O-Benzyl-5,6-O-isopropylidene
L-ascorbic acid L-ascorbic acid
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- 2-0-(3,4,5-Tribenzyloxygalloyl) 56-isopropylidene-L-ascorbic acid®] ¥4

3-O-Benzyl-5,6-O-isopropylidene-L-ascorbic acid®} 3,4,5-tribenzyloxy benzoyl
chloride® pyridine ZEA18}ol DMFAol A dbg-AZth 0Cell A 3A%E WhgAI 21 &
tle2 929 A8 FUs 2y, ascobic acid F=A7 AAH3F do}l 3l
o ALo]A 2417 ©l WA crude yieldE 47 - 63%2A o¥ 71A] &)

}a o 5% @ko} silica gel column chromatography® &

(

M AERE NE=E

g3ttt
+O
o O\ C‘
+ S¢” g 0.0 0Bn
o} (o} (0]
R Pyr_ Bno” o-¢ OBn
BnO OH BnO OBn DWF 0
OBn OBn
3-0-Benzyl-5,6-O-isopropylidene 2-0-(3,4,5-tribenzyloxygalloyl)
5,6-isopropylidene-L-ascorbic acid

L-ascorbic acid

- 3,4,5-Tribenzyloxygalloyl chloride®] %73
Gallic acid®] 37 phenolic #4719} 7F2 82 7]E pyridine®A] 3}l A benzyl
ethers} benzyl ester® B33t} ©]3F benzyl ester® saponificationd}i ©]o]

Al oaxalyl chloride® 7}3}¢] 3,4,5-Tribenzyloxygalloyl chlorideE %4333t

~ 0...0B
O\C/OH s n
BnBr 1N-NaOH

o} oH Pyr BnO OBn
OH OBn

(COCI)
—_—

BnO OBn OBn
OBn
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Y. Catechinf- =9 A

~ 573" A4'-Tetrabenzyl catechin(catechin benzyl ether)9] ¥4

Catechin®] # &4 42715 benzyl ether groupL 2 R 3F 312t 3% ¢ benzyl
bromide®} KoCOs; ¥+ pyridined AH&3% &4 catechin®] #F7]-&nfo} o) &
st ol wrgo] wl$ ol@ 9t} catechin® DMSOQd ¢ o=z DMSO

& AMg3te] wkgAFT jhE F 3 EEY AFYPLE ARGt DMSOE A7

s

benzyl bromide‘Bno

K2CO3, DMSO
50%

OBn

- 57,3’ 4'-Tetrabenzyl-4-hydroxycatechin®] 4
Yol Al A 5734 -Tetrabenzyl cateching] 4¥ &4 hydroxyl7| & %9
3171 18t Ph(OAchE AH&3te] AH3RES-S AlEstud. ¥ez2d& 22 3ls)

71 918 vbE 8 ARdRoy 7 L $80] 10%% HA &gt

0Bn

0Bn  Pb(OAc),
Benzene, CHCl3

10%
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- QOctabenzyl cetechin dimer9 343

Aol A &A% 5734 - Tetrabenzyl -~ 4 - hydroxycatechin®] NN’ -
carbonyldiimidazole® 7}3¢] 49 hydroxyl7]| & & 32 Z v}, o] 7]o] BF3 ether
A 8kol 57,3 4’ -Tetrabenzyl cateching 71319 dimerE& 85 mg (36%9%] &)

ATk Aol AGES] o] BFEstd tha AR JYsr] Zdsi

1) N,N-Carbonyidiimidazole -~
2) Tetrabenzyl catechin, BF3Et20, 0 C

35%

t}. Ellagic acid X< A9 A4

- Tetrabenzyl ellagic acide] &4
Ellagic acid®] #l&4d FAVIE Ao WAVIEZ R53 ) Ellagic acidel Ki:COs
¢} benzyl chlorideE 7}3% Aol A 20417 WREAlA 55%2] FE&E

__‘5[:
tetrabenzy! ellagic acid& <4},
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0 0

BnO O

HO O

benzyl chloride, _,

HO O Q OH  X3C03, DMF, 20RT BnO OB
6] OH 55% o OBn

0 o

- Hexabenzyldiphenic acid(hexahydroxy dipenic acid benzyl ether)®] 373

Tetrabenzyl ellagic acid® €#ZEE 7t £33l tetrabenzyldiphenic acid&
At MAE  tetrabenzyldiphenic acid® ¥83x &3 7|9 benzyl
bromide$} KoCOz&E 713l 33FEZFo] dold+ hydroxyl?]| & benzyl ether®
&tk olul carboxyl”] = benzyl ester’]Z A #Eth. NaOHE 7}3te] Ester

2 7} 233l hexabenzyl diphenic acidE& 31t

OBn
Y OBn
B0 o 1) 5% KOH, O
_BOH H0_ 1 00c OBn
BnO OBn 2) BnBI'
K'COs HOOC OBn
0 OBn  3)NaOH
0 15% OBn
OBn
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A1Hd M A

# o) polyphenolH & FIAMLE AASE Fagage] RuguzA A
ZAE H AgGF A A2 YR 2HE ¥ Y. oo g
A abstd 2Edae 45A, F94%, 2, 2, 22N, HETF,
=3 5 4% AW Fa dUAoF AANHIZ g 71E&Y FagAn
= Vitamin C, E, beta-carotene %°] B 315 o] 3t}

gaoe ddg TR AEAY] FET AR g7 Hov, @d Ff
AEAAA g 2AZE AAF o2 ol Fo XA Fpow, BT A ExH]

23 Qe Bl BF L 34 SHE AAen PED v gln ool

ol
g2 A EA polyphenold] FH 024 AA Zl4Edy @dd ¢

au

dol 72 FHEY. A 7t o8 A4kElE phenol carboxyl
group® &l wal gallotannin® ellagitannin®. 2 THE ™ gallic acid® &
F 229 gallic acid?} 2% ellagic acid® F 2 glucose#d & 23} ester®
Adiate] ol Folxith watA Aoy Jhdel HA JhEEEHT] Wi b

238 wtdolgln ), wiHel 233d gd2 catechin® # 2 flavon—-3-al

oAsRer 9L nRAZ Hold. odd ¥ guel @uel A
qel 4e s gw FEAHo FolHmE Ao FHd v FRE O
g,

gustgEe] Ay o ATRE ¥ virus g, "etAsE, DNA
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topoisomerase 119 #| 2§, &F =4 24 3 allergy -4 & HIVZ#
£ 5 U¥d Aol RIuHAT 199924 Gails 2 tannin S EEE9l
ellagic acid, 28] ¥ 2 & #H F =7 moused HE Yo §Esctn nw
st om, 1993 Miyamoto 52 5718 ellagitannin®l in vivodll A 3¢t& 3}
7b e, interleukin-1 beta® HFEE F/AANG T I 19929
Kashiwada %< 129% 9 tannin® #d 3989 A X i AxE4S
Enggon, 1% 3 22 FUadst 20m HAY. Fa JB msoe] =
2 F FHITLANAE cathechine] Yoz U helicobacter pyloridt
o B4EE AdAs Agdte gyhrtrt vt RuEg, od @dg
o] 8T MEF JFEF AEe Fde ARFAE A3 LA AFHA
g AZH, gd FF HA FEE olEstd T WIgF, BRF,
Cd's% A 583 §& A8, 1 AL 798t 39,

dejste] ddog g dao] "AY o)y o5 wAHI glgo] ¥ w
A 7ta glen, HAZde g AR YAME T 908 5% AP A
H R g eyAe Westd " aiAs ALET Ao HFY 9B 534
M F43 olFold ¥AFS B-D-glucan 79 ¥Y R&gHE 2L £ g
¢ E% T2 in vitrodlM AEEAFY A EAFde QORME in vivodl HE 3
THEAE 2HHIUT )AL 29 HARGALolE Ao 1 AEA
°lmacrophages} T-d 379 AF< killer celle] &A3}o] 2g Rolt} o] %
EHEL 22 AYS F, FA-FANEAM BAI ojd W Az o

g s 13 WY WYHHY £ wolAE A 2 AP Fay
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)

= ol WA Seuesh 2o AFRAL A o) WEeE WA 7
d3 FRD Qe olgdhe] urh dAsA WAl Aese VARS AN
S, B3t AR E WA N AEIAY AT L ABAFE Aol
o AIDS B ¥R 4% awe A=sA 9 A9 288 ANsn Qo

oo B AFlAE Fl HEAN FEE WA BUYLE ol §dte] WY

Zaznes vu gEstaa o
2. 3¥HS BH

&9 e YEWUY3 (Fagaceae)?] thdAl ZEQ ¥uF(Castanea crenata) ¥
wjo] &AAEAN Bdg T =3, &3 ExtE M. Guillamedl <3td 8%
b gFeg WARNHE F2Ad AP AW(E F7FAF)AL, histamine,
serotonin, chloroform™} #& =4 EF4 s i AFAHE Y&
HNog AN BRuEdYd, £ &3 Extt £FYEHLE in vitro lipid
peroxidation® A #]3l] free oxigated radical®] A E & A g FaL&&
Aests atat axst A EaEAT. oo £ AF2 tannic acid® el W
HAE &Y o) B vXe S nFSLA Fo

39 tannic acid®} vitamin CE EF FisiA2 AEHuME 247 2847
FEA & FedAa LS HEHER F AAE HEH3AE B 5
HE2 e gakgatgo] sigigrh. &, tannic acid®} vitamin C7} 33 stA| 24
2AEFH FUF S 5 &7 S AR JAdr.

olo] B MM AW AFPO R vitamin D:E F3te] HE calcification
A 7)31, dlcholesterolA} & ¢} cholic acid®2 ZAEZF %L FWAEFE AAPAZ F

Ao 90 tannic acid® ¥% i vitamin C¢ HEF AL EAS AAaH
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il

Bl EAeaa kS me o Aer)de FHYsas, g = x4
Aol wewis), 9 JAAX & L udEy FEE2e Y £37 o
¢ HheAy, s 2 FAgay 58 489

%3, streptozotocing F8te] @& H2AIZ Sprague-Dawley Al 22 o) A
tannic acid, €9 Ext. @ €9 Ext.g Ztz} 250 mg/kg/day & %02 557 7
TR F OAFE As MHFF WUE, ¥F F glucose, cholesterol,
triglyceride &% % MDA X& S48t =8 w33 norepinephrine,
acetylcholine, isoproterenocl, sodium nitroprusside ¥ L-NAMES Zrz} 3wy
FA] dgurse WgE g on, FENENE 259 organ bathyl
=

83 norepinephrine ¥ L-NAME®] ##52 2 o]gul g8 =330},
3. Cd++ 54 #|=xax

7tEs F50 d@ Wl & ARades AAFAI @ AAgEsE
-SH7]¢t ARA A= W 59 EAFA(scavenger)E A AsE WY, JI=Eo
SolHd o2 ZY3te metallothionein (MT)% 9 A4S Z2ds Wy, A X

AE 54E AEeA JEANAFE BAL Agsts By 5ol Utk o]du

T4 ZENAGE B9 -SHIFE Foo] o3 oy nyas, zaj
ZHEel % nEFAY ARER Fol RuIJd T ulEAHEZE dalyl
disulfide, propylallyl disulfide, glutathione, thiolactic acid @ ®]E}7l Bl Zo] %}
EEEAde wolddnts Rast g

#4, tannic acid (TA)¥ polyphenol AE 024 ohital oA 2 Wujgwy o

i

A=dEA allergend] +FE ZAANIE A3 Bugn e NH=FI e
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29 350 F4E AUSHT UM BEHIS FYs MEL S
At 587 Qe Ao AdRE gdeld oo, ¥ AL e e
2Hoe AYL AR Bk 3, So A4BF A=Y oF ¥

9FEF% F HSEY FEAH ERE GUstn, oy =
F %z £2¢ %oang ¥ %A tannic acid®] 2@ FF£F9 sl

SN B4 MAE ASERE AMdnA B,
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OE
L3

M2d A= H

1. 199

olN

7 ad

7}. vpg-2 ¥ A A X (speenocytes)2] F A
C3H v}$-22(7 weeks old)E ZAF @7HoR AN F BRE Hijsle
e BaARoR A& HiEd 1 ml FA] HHEES o3y H|AS AR
A, AEE HBSSO H/FA121 F ZletAlE B34A121 ¥ 50 ml Falcon
tubeoll $7131 1500 rpmol A 1083 ARk AX JAAES 2 W o 4
Aol HEFE AASL F LCM d"5s & YAHYES Trypan blue 44 o

2 M AEFE 2R T 5 x 10° cellE 3 well (3 mD)ol] B389}
U, Yt 4% 49

B9 C3H vh-29 H&FE HEsto Iml FA7] AREo2 A ¥ &

673 ¢ ZtotAldl THAA ¥FMEE =1 1500rpmol A centrifugationd} o]

e

W AAH3 ¥ tryphan blue exclusion method® countingdle] M I &
15x10%cells/mlo] HE8& F=& 2 AT €3] F&FEA CIS geld CIS jelly
g A2 AgEAT (FEEHe g9 ‘9l Az FR) %Bwell
flat-bottom microplated] AHEE HA3 FEE serial  dilution(duplicate or
triplicate)dl o] 0.1ml¥ #3531},

96well plateo] THlE spleen cell& 0.1ml¥ 718 total 0.2mle) =& & &

(celle] HEFE = 15 x 10° cells/well) 37C, 5% CO: incubatoro] A} 72417+
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ekttt W% % SH-Thymidine(3% 4}, 5mCi/mb)< #lA2 1/25 Ad £

plate?] 7} wellol 0.05ml# (2 ¢ Ci/well) B8 F 441 o g8 93 AXE
283lo]  scintillation cocktail® 3ml7}sl B -counter® cpme EFAH A
stimulation index& T3t}

M1-thymidine incorporation(cpm) of splenocyles cultured wilh plant extracts

Stimulation index(S.1) =
*1-thymidine incorporation{cpm) of spicnocyles cultured in medium control

Ao AFg3 wjx] : LCM (Leukocytes complete medium), RPMI 1640
{NaHCO3 2.0g/1 + HCL 55ml/l + HEPES 4.766g/1), FBS 5%(50ml),
penicillin-streptomycin  100u/ml (5ml), sodium pyruvate (10ml), non-essential

amino acid (10ml), glutamine (10ml), 2-mercaptoethanol (1mil)

o, A¥EZA

Speen celle]l 5, 10 ,100 ug/ml¢} CIS gel¥} CIS gelly types ¥ol&® §F AX

e

Aol AAEL Bt Cytokine?l @& RB71$13 5 ug/mle] CIS gelly

it

spleen celldl 718 & A E£2ZHE RNAE 3, 6, 24 AL Fol FE39

RT-PCRE cytokine¥S ZAMSFS T

2}. Reverse Transcriptase-PCRol] 9§ cytokines®] W& xA}.

1) AZ2EE RNAY £ ; AXE 1,400 pmdllA 9AEHe & PBSE A3

3 & eppendorf tubed] %7tk PBSE A A3 ZF tubedl 500 #1289 RNAzol&

Yol AEE A7 T 50 xl¢ chloroform& ¥ 157t vortex ¥ 10 #3t

0 °Col WA}, 4 °CE WzFAZ] eppendorf tubedl %31 12,000 rpmelA 10
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B2 dA R, FEHS & tubed &7 & 1 ]9 isopropanol& ¥olF
=20 °Col A 1 AlZF BAF F 12,000 rpmel A 20 27 A 223 RNAE

AA 7Y, HAE] 500 ul 75% ethanol® A FHsti 8000 rpmell A 10 £3+

i)

AR AHAAI L A2 A AR F DEPCE A3 FFFo &)

21t

2) RT-PCR ; RNA sample 1 zg& DEPCE A3t $7$ 10 pI7} IEE
2E F 65 CoAA 74 F dE ¥y, 105 pl bufferfMgClz (25 mM)
4 pl, 10kRNA PCR buffer 2 g1 (Takara RNA PCR kit), dNTP(10 mM each)
2 ul, RNase inhibitor(40 units/x1) 05 xl, AMV Reverse transcriptase(5
units/ 1) 1 xl, Random 9 mers(50 pmol/u1) 1 xl 1& RNA £ 71351
PCROI A 30 °ColA 10 &, 55 °CellA] 30 & 2831 99 °ColA 58 4 °Coll A
58738 A1A first strand synthesisE& v}ty PCR buffer 30 xld] [MgCly 3
1, 10xRNA PCR buffer 3x1 (Takara RNA PCR kit), primer 2.0 xi( 0.2
mM), Taq 1 unit, dH20 215 u«1 ] oA #4449 cDNA 20u] 8 H& %
PCRellA] 95 °C 5% 7tE ¥ 94 °C 18, 52 °C 1¥ , 72 °C 1® 2.2 30 cycles

2 FENZ F 72 °C 1087 9 wgAIZH
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2. AT T AN
A, FA4 &3 (in vitro 29)
1) Ak 2 As

&9 ExtE AZsd A4 2xd &9

oAl FYeH L, AADE AFESAT. &9 2 kgd 70% F4 oMAE &
15 L2 dedA ¥, 2&dn AAsHstd FHE I 110 g& <
o}, &3 Ext¥ 2% DMSO 48iAz ¥ 343t} AHEst

Tannic acid, gallic acid (3,45-Trihydroxybenzoic acid), ellagic acid
(44'55 6,6~ Hexa hydroxydiphenic acid 2,6,2',6'-dilactone)¥ Sigmajtt A&
o abgstgrl, 719 Ach (acetylcholine - C1 @ MW 181.7), NE (norepinephri
n-HCl : MW 2056), SNP (Sodium Nitroprusside : MW 297.95), KCl
(Potassium chloride @ MW 7456), L-NAME (N-Nitro-L-Arginine
Methylester - HCl : MW 269.7), Indomethacin (MW 357.79) & T3kl A
oo g A 39} Indomethacin®] F=A(MW 357.79)% alcohol (95% ethanol)

ZHFE LIRE Ao 72 &AM R

k)

Krebs-Henseleit £ 9< Nacl (MW 58.44) 118 mM, NaHCOsz (MW 84.01)
272 mM, KCl (MW 7456) 48 mM, KHPOs (MW 136.06) 1.0 mM, MgS04
7TH.0 (MW 246.67) 1.2 mM, CaCly 2H,0 (MW 58.44) 1.75 mM, glucose (MW

180.16) 11.1 mM< pH 7.4% g3o] njd zxlste] A&3koict
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2) 4499 3 4%

Sprague-Dawley Al £H #AHE etherE "AANNE FHAAENE HEPA 5
mAE dol9 ring formS.E2 HAdsla, XWE A A& A organ bathulo] &%
3ttt Bath e d2¢@7)2 37CE FX8k3, COz 5%9 O, 95%9) gasE
X 35A17]1 1, Krebs-Henseleit 94-& 20 & ANt d#9 3§42 patho) 2
Aot thEF HL transducerd] AAdH == o] ¢ul8&& physiograph Aol
g ZZ GEb Atk 4083 kA A F KCl 70 mME $£32& F2AlY)
3ThA] 4087 bR A ThE BRI E FA3 A

@3 F, acetylcholined &

4
e
o
P

norepinephrine 107 M= o g A%
F ol@&moz sate] odnes 2dAAAT. AL WHAEY EAE on)

o}, Tannic acid 5 ABEE HAAA EFAEHQ &g g HESAG. o

N

o] A indomethacin ¥ L-NAME®S A X A] tannic acid 5 A89 o] guL-o
e F¥FE HESAT. E3 rubbingdl o WHAE AAF tannic aicd
5 ANEE SYYEHOR el WSS &A1, 94 indomethacing
A A8t AR AR E HAEFHAT

8, W AHE EA € AAA acetylcholineo] 2|3 WA X 2|FA o] dutg

5

=

2 norepinephrined] &3 d#AF=wkgo 3 tannic aicd 5 AJEE 10

AAA A FFE HESAT

. A4 &3 (in vivo A 3)

1) 3%t AR glol ddnsas
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h At 2 As

Thiobarbituric acid (MW: 144.15), 1,1,3,3-tetramethoxypropane (MW: 164.2
C7H1604), norepinephrine - HCl (MW: 205.6), acetylcholine - C1 (MW: 181.7),
NAME (L-Nitro arginine methyl ester)2 Sigma Co., US.A.elA F]3le] A}
&3 T

NaCl (MW: 58.44), Magnesium Sulfate (MW: 246,48, MgS04 - 7TH30), Calcium
chloride (MW: 11099, CaCly), Potassium chloride (MW: 7456 KCI) %<
Shinyo Co., JapanolAl ¢33},

79 tannic acid (MMW: 1700, CuHs:Os, Italy), &3 Ext, €% Ext, sodium
nitroprusside (MW: 297.95, NazFe(CN)sNO}2H:O, Hayashi, Japan)& A-83}%
I, NapHPOs - 12H,O0 (MW: 358.14), KH,PO4 (MW: 136.09), TCA
(trichloroacetic acid, MW: 163.39), Glucose (MW: 180.16, CsHi20s), NaHCOs3
(MW: 84.01)€ Sl GALFEAL AFS AHEFAT

£33 Ext¥ Azdd A& &9 W(E: Castanea crenata)?] 3 &
AAFRE W EA He §2& A998 2 UgE dFe Aer, Axd
§H(FEEFFNE AEaFA AMFdA FRRAL, AT F AREEAT &
t

1-'
ol

¥ 2 kg 70% T4 otAE & 15 LE HA2oM Y, F&sta At

off

==
=

[*]

1 AL E o2 110 g& AU}

1’)‘

&9 Ext.¥ F3uistal gk FAoA 233 £A(8H: Pinus densiflora)S Al
£3te] A zEAT EY 1 kgd& 4T F 70% T4 ofAE £ 8 LE AL

A BH FE53n AY FHd FAHAE I 35 g& ATk

&9 Ext, €% Ext, tannic acide 14 8H | A F ked 250 mg¥ HH}=S
A v gy A4 AAsle] vl A st A T 53], du¥ Fd
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79 A% duz Jd AFHHZ FAEE AU, Zdte] &F Ext, £9
Ext., tannic acid® 250 mg/kg/day HHAEE A8t BT T30

Krebs-Henseleit %2 NaCl (MW: 5844) 118 mM, NaHCO: (MW: 84.01)
27.2 mM, KCl (MW: 7456) 48 mM, KHoPOs (MW: 136,06) 1.0 mM, MgSOq.
TH:0 (MW: 246.67) 1.2 mM, CaClz.2H,O (MW: 5844) 1.75 mM, glucose

(MW: 180.16) 11.1 mME& pH 742 %3] vjd &4 A8 AR

) 2FEE R FEFAT

AYFEE2E AF 300120 g9 A Sprague-Dawleydl AFHE Al&3FH o,
Atg e AFE AFEA AHEE Sk HE 5702 Fh T
Normal .24 dxg SUAFA &1, 27€  streptozotocin (60
mg/kg,ip) 13 FE Fug FEAZD dxdoli, FEAXT 3Tl tannic
acidg 4wole RE Ext.E 6ot €9 Ext.g& A7TE 55 T e
AIFEY AT, A AAFS F 13 UG 4 TEHE AlES H¢E
AfEA AHESSIAH

N

Table 1. Classification of experimental groups

groups Treatment
1 Normal -+ -
Streptozotosin + -
(60 mg/kg,i.p.)
Streptozotosin + Tannic acid
(60 mg/kg,ip.) (250 mg/kg/day, p.o.)
Streptozotosin + Chestnut bark Ext.
(60 mg/kg.ip.) (250 mg/kg/day, p.o.)
Streptozotosin + Pine needle Ext.
(60 mg/kg.ip.) (250 mg/kg/day, p.o.)

2 Control

3 Tannic acid

4 Chestnut bark Ext.

5 Pine needle Ext.
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h AF 2 A-HAAF A 53

79 AFust 2 AFHAALFES FEFA A R vF 134 FA3HAL

) 8¢ T 89 £ AFAAE Uz 53

A9 ERQAANN APt 5000 rpme 2 108D 44 298 F A

offt

o

S Fodh d2EAHL JBAY kitE ALY F, €3 0.02 mlol THA
o 3 mE 7hetdeh ®3, PGOEAE 814 &F9 100 miZ A BEY
002 mlol EAAF 3 miE 7HEtdth HAd9 FFEAE 37T FxAM 587
g 8} ot
olEL BT HENY Fro FFEX AHAdANA 7 Hog HEH 1 ¥

incubation Al 3, WA A kS blank®E 3t 505 nmolA FFEE

A

=g A £, 894 F9 triglyceride ® Fcholesterold] FEFAE 9

EA %Y kitE TYUst A& &, dF F triglyceride ¥ =¥ Trinder W

—_—

ol wal "3 10 P A 15 mlE 718 ¥, 37C 204 1087 wgA
3 EB%E 500 nmolA &A3H ). Fcholesterol FEE AW oA, X
10 E EAEY 15 mlo] &3]3t 37C F2AAA 1587 &A1 5 500
nmoll A 1A[zFe] el FA=E FAs5) oJE2 EF BEEQY s59 FE=

Ao JRBANA TH HoE RE 1 FEE AdSY

vh) 83 F F4s 19 F4

Buege 59 Wyo & #4k8lEl A& o] thiobarbituric acid (TBA)S} w33l A

A ¥l malondialdehyde ¥-& &43to, A18E EF4E& &3 TBA A<
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& TCA 15 g, TBA 0375 g3 IN-HCl 25 mlE 419 100 mlZ FY wEo] A}
&3kt Malondialdehyde AP AE 9 FEEgde 5.11 nmol
1,1,3,3-tetramethoxy-propane ME&2 25ml =& %<l 449 01 plE 100
mlsg A 2FF2 5o AHSsa. €49 B dAEE F, 4L 5T 500
pE #Aste 2ufe] TBA Akg Wi ARt FE&FAA 1681 Foln W
2470 & 3000 rpmol A 15837 fARIEE AL AFAE 535 nmolM FF
=& &A48A

wh) #dghakg WAs 53

322 urethane (900 mg/kg, ip.)¥ ketamine (100 mg/kg, ip)2 2 wFH A7)
F EFAEW 2 92 AWe NAY ZALHA BIYstd =EAZHG. AFE
Az ARdse J& /1= 855 298t a, heparin (100 U/ml)-saline &9 & x|
$ polyethylene cannula (PE 5008 449 ZA#33th. Physiograph® transducer
o} AANA Fx, PEANOR salined A needled AAYst] o 3083t <t
A2

oFE 2 norepinephrine 1 ug/kg, acetylcholine 1 pg/kg, sodium nitroprusside 3 pg
/kg, NAME (L-nitro arginine methyl ester) 10 mg/kg< ZtZt bolus & iv.§ o

shof Aol 2%7) @ olgy] VAT Ausel AsE 27 g

A AEEHE 5 R ol v £33
o EREZ Asfsty BRgAYezRE AqF F FH4 dE5HE H&3d
Krebs—Henseleit® (37°C, 95% Oz + 5% COz)dl EFARY. d4dH §HUs9
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lo

2 Aol ¢F 5 mme ring formo.E Husn BAe F9 2AEL AAsY
organ bathWol @A} Grass FTO3C force transducere]l AZ3dto] §34
22Zuk 8- Gould amplifier’} ¥2 ¥ physiographE F3] &4 20 g9
basal tension& FHA oF 4087 AA A F, Bl o AR FFH-o)¢
Heg FHAsAUT F GBS FHWMEE FA%r] Aste] norepinephrined
105107, 109 10° M A3t Ao % ¥ L-NAME 10° M& 748te] o]

4ut2 S FE39 .99, norepinephrinedl ol§ F3&REES 100%2 3Fe] o]yt

U s9gss d5d ol 2ARITEHY

DA R A=

Ergocarciferol (vitamin Dy, MW:396.7,CxsHasO), thiobarbituric acid(MW; 144.15),
1,1,3,3~tetramethoxypropane(MW: 164.2 CiHi604), norepinephrine -
HCIMW:205.6), acetylcholine - CIMW: 181.7), isoproterenol - HCIIMW: 247.7)
= Sigma Co, USANA FY3t3  AE3FHYE CholesterolMW: 3254,
CoHys0), L-ascorbic acid ( vitamin C, MW: 176.13, CgHsOg), olive oil,
NaCl(MW; 58.44), TCAC(trichloroacetic acid, MW; 163.39), Magnesium
Sulfate(MW: 246.48, MgS04 - 7TH:0), Calcium chlorideMMW: 110.99, CaCly),
Potassium chloride(MW: 7456 KCl) 5 Shinyo Co., JapandlA T<3F4 L,
KoHPOAMW,; 174.18), NaHoPO4 - 2ZH:20(MW; 156.01), NaxCO3(MW; 105.99),
NaOH(MW; 40.0)= A& JunseirlelA T8 At 219 tannic acid (MW :

CiwHs2Os, Italy), cholic acid (MW: 40858, CoHaOs Fluka, Japan), sodium
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nitroprusside(MW: 297.95, Na)[Fe(CN)sNO}2H;0, Hayashi, Japan)S A}-8&3} 91,
NasHPO, - 12H.0(MW; 358.14), KH:PO4s (MW; 136.09), TCA (trichloroacetic
acid, MW; 163.39), Glucose(MW: 180.16, C¢Hi20¢), NaHCO3s(MW: 84.01) =4
YA FEAL AEE AHE-E AT

F o8 vitamin D2 (ergocarciferol)® ZA|9} ilcholesterol A& (HCD)9 ZA|
E g3 2o Vitamin, DoE dF A 3x10° IU/kgE 2.0mLe olive ol *
o AME-3lH ). 3Lcholesterol A8 & AFEF ] 1.5% cholesterol®} 0.5% cholic
acidg& 4ol F38t3 ™. Tannic acide A& QAFF9 2% H=7F 713 F&3
22@ og AFY A520FT 42 AUS 4% lml ¥ dmg FHHEE
i ZAS] FABAT ol 1Y F Y HMF kgD o 500mg B TFAAIR
Aol Vitamin CE A4 ImlF 05 mgol FFHEE Al Fosgn)
ol 19 #H 2 AF kg 60mgs ATFFAAZ Aart ©@rt. Krebs-Henseleit
|92 NaCl (MW: 5844) 118mM, NaHCO; (MW: 84.01) 27.2mM, KCI
(MW: 7456) 4.8mM, KHPO, (MW: 136.06) 1.0mM, MgSOs.7H:0 (MW:
246.67) 1.2mM, CaClz.2H:0 (MW: 5844) 1.75mM, glucose (MW: 180.16)

11.ImME pH 74 & 23] mjd &4 A48t AL&3+5c).
2) AT E 2 JEFAT

TFRE AT 260120g9] <A Sprague-Dawley A HAFHAE AlgEom, Alm
o AE AREA HHAEE

HHE 6T URArh & 1, 5, 672 Normal# 24 HEAIRE, 2 3 47
& Jlcholesterol AtE FolTo|Qith. FEAAE 3FF} 5TolE A4l tannic

acidg, 473 679 = 249 tannic acid$} vitamin C& 4oj4 B39, &
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T AYTE AT AR AFAATE F 13 430

icholesterol AtR 2] A9 FAFE FUAI7]7] A3t A3 AFdd 4dd
27 A% kgD vitamin D 3x10° [U/2ml olive oil& 27T 3G om, A7E
syl Aol AFWaiel AnAAF WHE 2AHSAY. 49 o)FHEY ZF

WE AAAE Helsh Slcholesterol AHE Ho]] 777k FolE Aztaigitt.

Table II. Classification of experimental groups

group Al g 2 4
G1 Normal Normal
HCD
G2 (15%) Normal
c3 HCD Tannic acid
(1.5%) (4mg/ml)
G4 HCD Tannic acid + Vitamin C
(1.5%) (4mg/m]l) (0.5mg/ml)
Tannic acid
GbH Normal (4mg/ml)
Tannic acid + Vitamin C
G6 Normal (4dmg/ml) (0.5mg/m1l)

3) AFAs R AHFA F3.

;

Vitamin D& A& A& 4933 B7FAET (HCDT)L Fo dFeo 7
AE AL g 1790 7183 [ B8 S8 AFL dF 13 A3k
GEFAT F 75 F EE sl HEY A AR o blottingste)
& AA, L FAE FAT F AAN FAstae FH4E A 40T 2@t

A,
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4) 3% T AAYE Azt 54

HAd F9 triglyceride, % cholesterol, HDL-cholesterol®] Z3A-& ¢ &z 2ko) A
kit Fgste] AREstvh A A Fe JFEAGFolA Buret kitE T3t
Ab&3tRT). & @A F triglyceride %% Trinder ¥yol ot &3 1009 A
oF 15mlE 7k ¥, 37C oA 1087 A7) ¥, FHFEE 500nmoA &
Aalsdvt.  F cholesterol %+ &AW oA, & 1008 489 15mld)

gafatel 37C oA 1587 e F 500nmolA 1A7kolld] EREE

4n
B
AN
2
lo
off
t
L
ok
of
1
N
o
>,
et
o
2
o
R
-
9,
£
o
fu

Y 1 35 At
sttt oi¥t LDLY A9-& thgo 46 eAG e A&

LDIL (mg/100m] serum)=3 cholesterol - HDL - TG/5
5) ¢ v g 3

Ether2 &Y viHA12 872 57 & dfsty BRgAdoezyy AQ 3§

4 F W& H &3] Krebs-Henseleitd (37T, 95% Op + 5% COol AR

o AHE A2 FV)F) 58 A F 3000rpmel A 1087 AR, A

TdE A A gl FHE Y8t ~40TAM 2AsAh

A9 FHUENE o] of 5bmme ring forme. 2 Huhelm BH F9 2%
o] organ bathldl #&4=A171t}, Grass FTO3C force transducerd] <3

Ade 5F44 4598 Gould amplifier”} ¥# % physiographE E3 =43}

A
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2.0g9 basal tension® FHA ¢ 408 7F SAZAIZ T Eo s FHHo
FEHE-olgres FANAY.  F O YEY  FENEE ZAHsS sl
norepinephrine 10 'M, KCl 70mM& AM&-8t93th ®g o] 9huk&-& aeetylcholine,

isoproterenol, sodium nitroprusside® ¥ =¥ E FAHAWOR Jlele o)gure g

r]I.
oo
o

#5892, norepinephrined] 3 &3 FZuSE 100%E 3l o) &
%2 YEh A

KCl 70mM3} norepinephrine 10 ‘M-S Ztito] EU3A 718he] $32u-¢8 nla
#4359t Norepinephrine 10 M€ AX A 3e] F2use xds &
acetylcholine 10° 108 107, 10° 10°M<& ¥ & Aoz 718l Z+Te] FHnre
¢ @ FFHPo, YT PPOE isoproterenol 107, 108, 107, 10 M}
sodium nitroprusside 10°, 10 107, 10°Mg FAHoz 73t YBurge w)

A #Es

6) & 4

3 #E urethane (900mg/kg, ip.)# a-chloralrase® wl# A7l &£ 2AZW ZF
5 Aeds AAY 2A2HA Byste] =&AHT. 4EE A2 dFsly
Hg2 7he 8758 X9@ekil, heparin (100U/ml)-saline® 98 A& polyethylene
cannula (PE 50)& A9 Z#39 ). Physiograph? transducer$} Q4AA ¥
i YEAWOE salined A needled AUde] oF 308 3 dAA T
Norepinephrine 1ug/kg, aetylcholine 1ug/kg, isoproterenol lug/kg, sodium
nitroprusside 3ug/kgS 7t7} bolus & iv.¥oidle] Hu £%7) 9 ojgr) "Het

I el W3lE A sk¢vl. 3 physiograph® amplifier® £33t 437
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) / 3 1& Ttk

7) gzt &3 53

BuegeE 9 Wyow 3Aasd xAo] thiobarbituric acid (TBA)¢ RH-g-3to] Al
49 malondialdehyde #& FAsow, Nus 34& AH&sie

TBA A& TCA 15g, TBA 0.375g¥ IN-HCI 25mlE 4J¢] 100ml& T vt
= A3tk Malondialdehyde A4 4¥e EE849L  Sllnmol
1,1,3,3-tetramethoxypropane2 methanol® 25ml S E& %9 Qe 0.1ulE
100mIF A FFFE 59 AR 839 A9 dAEY F 4L AFIF
500018 3t} 2uie] TBA AloFg& ¥l w33t Water batholl A 1583 £
o}i1 WztAlzl ¥ 3000rpmol A 15%3F dAEEste 22 4T Y-S 535nmol Al

$=g Z5e

ok

dzd €3 (3¢ FFWE AF FHANFAN FUSRRT, FAE F LS
Stk 89 2ke@ 70% £4 OHAIE §9 1502 AN WY, FE4I 4
FE5o] FAOMIE A2 110ge AU $9e TN 9N ¥

Aokl ABHYT, e SAT F 70% 44 FHESZ 8oz AeolA WA,

oA A
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=3
e

Fal AsEete] Ao E A& 36gE AT T AR AEduldl

i
[+0

A 7del AHT e AE AR eH, 2ked FTET F 80% FAHIAE &
4 1602 F2AM WA, 2253 AYFEFe] FHGANE A2 150gE Ao
Aol AM-8-3F Ao

2) 498 R FEFAL

AHEEL FHHITEANN THLLS ICRA w28 AMg3tsiew, 434

o2

Feame 1242, @718 12 - 163|/A17F, &% 2213TC, AdgE

rlo

A2

5515%7F A HE 24N 48 APt 4¥0FT AYFEE 18
B ((F)AFDE AFR FHESE dden, S4E FHF ddids &3
gtol FEES AL, dExT H IHURLL FRES $EEE 3. 49
AlaAlel 838 FES TEWC 484 f4d FeAD F AP g
AraFe MEFE g gy 2.

Table III. Trace metal contents of diet ingested by experimental mice during

experiment.

(unit : mg/kg)

Metal Cd Pb Se As Cu Mn Fe Zn

Content 0.002 0.039 0.150 0.175 8.0 18.7 60 80

JI=F2 CdCl; &4 50mg/kg/dayS FoslR e, JI=F Fo 159 AEH

d+2= (PND) , #FFEEMPSM), YAHAFEECIOE 10mg/m7t HEE

b
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FRol Sastel AHEA SHES HATh ASFL 35D ATR 3

M, Fol2 Mo zAlsle] A& AT,

3) Aelsty 4

hesg QAR AT AgAEsted "ag AAsSAn, AAT Yoo

EDTA-Nazt H7Me vialdl ¥o] $32HA & FE3A g3, d94

Fe A4 F U dol APUeIA B

4) ANzH F9 N=F FF &4

Z9& #HeAY o FEF AL Inductivity Coupled Plasma 2 15§ %S
ZA3sAd . old AR JAFE 030/min, A1EFY &5 1ml/min, Rf

power 65V & 8} t},
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7. A3 4T 54

Fig. 1 oA} #o] cell viability?] 23 &3 FEE CIS gel= 10 ug/ml
A 24 A7 F 9 20%9 spleenocytes®] F71E JEUA LY, 5 ug/mly F
T AE wsst gl wrdol 100 ug/mle) FEAME 2318 4N F o

AE 248 YehiAdo
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CE 12 p ‘,
© 10 —~-ClSgel 5 |
- 8 |~ CiSgel 10 |
§ it CISgel 100 |
= 1 B
=
2
[4)

L= 10 B A o) S

1 i 5 5

oh 24h 48h 72h 96h
Tire

3;5 i [~ CiSgolly 5 |
! —— CiSgelly 10
% —— CiSgely 100;

cell number(x10%/mi}
O

Fig. 1 Cell viability of CIS gel(A) and CIS gelly(B)

&, CIS jellye] A% 10 ug/ml FENME 24 A F 5 ug/mle] HEoAs
48A 3 F U H- spleenocytes?] FTIFE B 4 o, 238 100 ug/mle B
ol E ¥MEE A FUrh ol A &9 FEE R FToA
B EEAEY] FYTE YEUAE B EFAENE 2

o T4 A7 A oege FIHA R

5tA Ratpeornz w

$HH, spleenocytes proliferation®] "2 thymidine incorporationg CIS jelly

°] 032, 065, 1.3, 25, 5 10 ug/ml?] i3t ¥E2 st &A% 23} 10
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B

ug/ml B EoNA 28We 4 AFHE JEURRAR, SFASH ¥EE 2t
A= 2agul, (Fig 2) ojalst AdE @AMl spleenocyte 525 22349
AxlxE Adoltd, &, &3 FHEL I AMNBEAM AFHJA WAYFT I

FyatA %k

% H] incorporation

S.L(%

N Cond 16 5 25 13 085 ox2 |
Concentration (ug/m) '

Fig. 2 Proliferation of splenocytes by culturing with CIS gelly.

Spleen cells(1.5% 10° cell/wll) were cultured with a various concentration of CIS gelly.
One day later, the growth of lymphocytes was determined bt the incorpration of 3[H]-

Tdr after 4hr pulsing with 2uci of 3[H]-TdR

1}. Reverse Transcriptase-PCRoll 2] & cytokines®] o4&

CIS jellyel <8 cytokines®l W& W3E RT-PCRE A 2 A,

interferon gamma$} TNF-alpha7} 3A12t3} 6A17kel A A% Z71sHe e
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(Fig. 3). &1}, I1-4, IL-10, IL-12, beta actin 5 A= Fa8d A5
EfUR] Ealich o] ¥ cytokinesd /M WYFEE Yo7= lymphocytes
¢} macrophage?] activation® ZI:ATL F UL AA s Roly, HAdtxoz

€9 &8 CIS gel R CIS jelly ol Ao £33 @ F71 a& =31
%3k

Normal CI8 gelly {Sug/mi)
3 8 24hr 3 6  24hr
IL-4 i
IL-10
IL-12
TNF-alpha

Beta-actin  FERERFER

7F. A&d# g3 9 (in vitrod g)

1) &9 Ext.o d#v-§

30F9 FHREYEE FHEFA Endotheliume) £4HA FEE organ bathol
#5314 Endothelium A AL(E+), norepinephrine 107 M2 422 A|71%

&9 ExtE 10% 107, 10° 10° g/m ¥AHo=Z sEge wW(EHX)
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acetylcholine®] o] hWt8-3 FALEA S FdEA o4 NHe-& BHYEd Aol
B AA8) olgathrt 10 g/meol A FA8A ol g xelet ). (Fig. 4)
&9 Ext 10° g/m& HA X33, norepinephrine 107 MZ 4%& A7l ¥
acetylcholine® 10 107, 10° 10° M #2502 7}lglo] 1 olgwge B
& wf A7} L& acetylcholine®] normal ©] $H4WH-&-3 FAFELAl o] ghak
§o] Holm o]gA 7ol A FAHAY. (Fig. 4)

49 Ext 10° g/m& A3}, norepinephrine 10 10® 3x10® 107, 10°

& AR og 7tee @Al WE norepinephrined +&W$S B4

A3 X ¢lE normalit I FEFEEEo] FASEAY.
Indomethacin® NAMES 27} 10° M # A X33, norepinephrine 107 MZ
zzo Azl ¥ &9 Ext 10° 107 g/me AH 2 713S w, control® ® I
3 A prostaglandin A 8] #] 21 indomethacin< &% Ext. 9 ojgut$d) ¥ o3
S 7 AA ggto), EDRF AsiAi¢l NAMES AAX L= €9 Ext.9 o]
gubgo]l oAk A H A (Fig. 4)

Endothelium A A Al(E-), norepinephrine 107 M& 4%& A71% &=
Ext.2 10% 107, 10° 10° g/mt FA Aoz 7189 E WE(EH X)) & o &5
¢ olgheg B fIATh(Fig. 5) &3 Ext. 10° g/m& WAAS I,
norepinephrine 10’ M2 %% A1zl 9 acetylcholine® 10* 107, 10° 10°
M FHRHoR 7hste] I o] 4ihS& WAL Wl acetylcholineo] I A o &
A ol EHo| g o]gutgE B AT (Fig. 5) &3 Ext 10° g/mg A

i1, norepinephrine 107 10 % 3x10® 107, 10° M& ¥3 2oz 7359

R
2

ol
-

oo
o
I‘E

slo] m& norepinephrine®] FHWEE& HSE W normaldd FAFg

A=

=
ole
o
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107M
B.
5 1 \
5] - 10'7 L . W
/ CNB Ext. (g/ml) 10 1“-»-"\
108
NE Ach (M)
107M

i L 0
107 10 NE Ach (M)

CNB Ex, (@mn  10'M

D.

107
CNB ExXt. (0 5 o

1 1
10° N".,E
tndo.(M) 10°M
t w
E. !

10° 10
CNB Ext. {g/ml)  acn (M1

1 1
107 NE
NAME(M) 107M

Fig. 4 Effect of chestnut bark extrat on the contractile activity of the isolated rat thoracic
aorta in the presence of intact endothelium. All thoracic aorta with intact endothelium
were initially contracted with 10-7M norepinephrine. NE, Ach, Indo and NAME
indicate  norepinephrine, acetylholine, indomethacin, L-nitroarginie methylester,
respectively,. W denotes wash. Similar experiments were obtained from at least 6
different thoracic aorta preparations.

A. Normal B. Chestnut bark Ext. posttreatment{control)
C. Chestnut bart Ext. pretreatment(control) D, Indomethacin pretreatment

E. NAME pretreatment
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to1 T
0% w0 ot
CNB Ext. (gm) "N M)

107M

t 1 1
10* 10 NE
ONB Ext. (gim)  107M

Fig. 5 Effects of chestnut bark extract on the contractile activity of the isolated rat

thoracic aorta in the absence of intact endothelium. NE and Ach indicate
norepinephrine, acetylcholine, respectively. W denotes wash. Similar experiments
were obtained from at least 6 different thoracic aorta preparations,

A. Chestnut bark Ext. posttreatment B. Chestnut bark Ext. pretreatment

&9 ExtE WIAE EAA 107 Mol ogr&& zdsgody, WAz
2 AASAE &9 BExt. 10° MM o] tig AHHQA FFo] ARk 28
U acetylcholined 3 F#& 2% olehutg& zeste o] ofve, MA3 a9
I A&EHog ojghikgg ZYsyon, £ WIAME EAA &3 ExtE
acetylcholineoll 2]& WH A X & ol g& B} F7HAZ

ol#ldt AdE &3 Ext7} 4% tannic acide] A& g HAME &4

E‘
X
Hd
o
iy
ox
L
e
rm
olo
fjo
i
A

oo

& x=#3™, acetylcholined] 2|3k

Z/MN7E Aoz nEETh
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. AAY ddd 9@ 9F (in vivo 439)

1) 3o o AAEH A L35 as

Oh AT R AFHAET A3

AZAEE AT v, 6555 Z4 AAE 4314 g9 AF F7HE AL 6y,
streptozotocin®. & FaE FEAIZ dR2Te A9 -74%8 g9 AF #LE %
#5ldct (Fig. 6). Tannic acid, €3 Ext. ¥ &9 Ext.& 557 HFoA z7
-5b4L6, -57L7, 6816 g9 AFHIE zHYIALH, tannic acid Folo] 7}
A AeFLE JAsE BFS dEtid o, dizTd Bl&) A Fg8e
AN

g3, AeAdFFe WgE A9E v Y Fe AFAHEY WMEsr A9
B, gt 2 gxe 837 AL vlaa] 55F f94 A F

o
)

§‘£
i

7tE A}t (Fig. 7). Tannic aicd F97Y A%€ A4 AAF 771 94
AA dAENeH, &3 Ext. FATE JAHE AFL Jehdgded, o
Tannic aicd®] F8A4 % WELE A F] Fadd VA ¢4, &Y

Ext. T Agols 2T Ak A7 gl

iy
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—&@— Normal

—a— Control

—&-~ Tannic acid

—-v-— Chestnut bark Ext.

60 - -4 Pine needle Ext.
2 40 - 5
5
g 20
> 0 -
o]
e \Y
93 -20 R
o g

NN

Leb] _ R ————

&
=

Fig. 6 Effects of tannic acid, chestnut bark Ext. and Pine needle Ext.
Treatment for Sweeks on the change of body weight in diabetic rats

induced by steptozotocin. Each data point represents mean =+

SEM(n=6)
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Water Consumption (mi/rat/day)

Fig. 7

—&— Normal
—— Control
—4&-— Tannic acid

300 - —-w-- Chestnut bark Ext.
’ -4 Pine needle Ext.
250 - i
200 A /i"‘
150 - Prd 3 >
P -
e -7
100 - / -
50 -
0 1 | T k| 1 I
0 1 2 3 4 5
Weeks

Effects of tannic acid, chestnut bark Ext. and pine needle Ext.
treatment for 5 weeks on the change of water consumption in
diabetic rats induced by streptozotocin. Each data point represents

mean*SEM (n=6)
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(W) 8% F 839 2 AJALE ag

2yt f8d e YAt 6756177 me/dlR A A9 174119 me/dlel
n)s] S QA Z7ETE (Table V). WHdd tannic acid, €3 Ext. 2 £¢
Ext.& 533 4% 72179 A9-E 525165, 631+155, 4861149 mg/diZ W=
3 WAl €9 Extrt 7HE dAste AE%E JEhdded, fAAd e 89
| A Ese 9 |

N

wH 3 55

oft

LS EERE

w7t Z+zk 173120, 197118 mg/dl F=2A AY AFA e A$ 76+28 574

i

A Z triglyceride ¥ Fcholesterol

ok

+ o

mg/dl o Hl3l FAd AA FrrEH AEFE YEUS

wd o] tannic acid, €% Ext. ¥ &9 Ext.E 553 Fo4% e As %
Z triglyceride & Zcholesterol F%7} Z+Zt 92115 ¥ 82+14, 108+29 ® 72+
13, 120+41 2 81+18 mg/dl FE2A FE FoAFe B LAEFY JAZR
e A}

Table IV. Effect of tannic acid, chestnut bark Ext. and pine needle Ext. on
the concentration of glucose, triglyceride and cholesterol of plasma
in diabetic rats induced by streptozotocin.

Treatment Glucose Triglyceride Cholesterol
(mg/d]) (mg/d) (mg/dl)
Normal 174.31+19.0 76.0+27.6 56.7t4.4
Control 6748765 173.3%20.0° 98.5+9.0"
Tannic acid 524.6+65.1%* 916147+ 82.0£14.0
Chestnut bark Ext. 630.71155.3 1077286 72.0+13.0
Pine needle Ext. 486,01-149.1x 119.8+409 80.8+18.1

# p<0.05, ##: P<0.01 Significantly different from normal.
*. P<0.05 Significantly different from control.

Each values represent meantSEM of six rats.
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() 83 5 I3 8+

g4 T MDAAE A ul, AL A vs) Fxr fud A F9
MDAZ} %zb Z7batied, 04 sl ®¥s7b fidek (Table V). Tannic
acid, €3] Ext. ¥ €9 Ext.& 55 Fq8 7z} F9 A5 @ itste) o s
HgS 3 F MDAX T2 ZA3F v, tannic acid 79 A ulz3d
Al o A AAste] FAsag-g YEMH AT o= tannic acide] 443
Zh-gol oJaf BFe AHAAEst dAE A2 AANG, ¥W, &9 Ext 2
&9 Ext. FFoE 794 Ae ZAelrt g en, o]RAE tannic acid?] o)

Boh A7) wiEo® zegE.

Table V. Effect of tannic acid, chestnut bark Ext. and pine needle Ext. on
the concentration of MDA of plasma in diabetic rats induced by

streptozotocin.

B Treat MDA
reatment {(nmol/ml)
Normal 3.6+0.2
Control 3.8+05
Tannic acid 2.810.2%
Chestnut bark Ext. 43%05
Pine needle Ext, 36+04

* : P<0.05 Significantly different from control. Each values represent mean®SEM of six rats.

() Fgurg s

gk R A Wsh Fugel $0E ETY YYNLL AW o P

W EF Y A= 110/148 mmHg2 A4 832 125/152 mmHgoll H] &) §2

Jo
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A e wgrh gl

ool tannic acid, &3 Ext. ¥ £49 ExtE 557 HFA% T FSE
103/139, 107/140, 88/125 mmHgZ st Wid d3Fo] iAot (Fig. 8) &,
Gy FEA 2 FE AXA Huge AT vE {4 d' Aol |

At

oft

NE, L-NAME< 93 % ¢4vH$; Ketamine¥} urethane vl-#3F A4 &
wo] frE wzFe #FH A norepinephrine 1 ng/kgs bolus® 13 Ao
F%7] 2 o]y ¢NEE Fig. 99 YEMT. F, BxHo] &
A4 4T sl NEO Sgurgol 94 A A=A,
© g Sy 34 tannic acid, €3 Ext. 2 €% Ext. F9T9
729 NEo| o Fefubgo] F&sjo] F4Ts fAbstA A
Al L-NAME (10 mg/kg)& AHFAA AEAQ dhdes xeshed,
Aol BlE Fxrl fuE oz 39 FAA8 UA FHaHUT a2y
tannic acid, ¥ Ext. ¥ €% Ext. AX79 ¢ EF F94 A IA5=HA
t} (Fig. 10).
ol#1gt Hil= Fxmuel o FBJURIAMEY EAo] fuEHo rd AL
NE 3 L-NAMEX] & $hibg-o] &= A5, tannic acid, €3 Ext. ® &4
Ext. AX a9 AF NO FdFH 2 B A HAANE B3Fgod &
AHbgol B EFL AN Fo

ACh, SNPo] 213 7Z<uh$; Ketamined} urethane 133} AAT T x4

o] fare tETo FF A acetylcholine 1 Ng/kgS bolusZ 13 Ao FALA

Aol £5F7] 2 ol¢dr] $¢RrE-& Fig. 119 dYehiio
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Fxdo] fd oz A$ ATl v AChe ZekwkSol foA U
A dAGATh, E3 o] A Fxuy {243 @4 tannic acid, €3 Ext. ® &
9 Ext. 579 A$E AChol o/ etk 2T FAS T
Ketamine® urethane v}#3l A7 T& FxwWol fod dxae IAFAAA
sodium nitroprusside 3 pg/kge bolus® 13 A FAA] Hdf F£&7] 9 o
7] $¢uke-& Fig. 12.0] JeERiH

, o] furd tEde A5 AdTd vls] SNPS Zebwtgo] ol 3l

N

A dADAT, £, o] 3¢ B Fdd #A tannic acid, &9 Ext. R €
9 Ext. o9 B 9= SNPol & Zgwrg2 dzTd A3k

o2 A Fxo] fdE R A5 FAw = ACh, SNPo 9%
7qbuk 8ol ZAF 9o, tannic acid, &% Ext. ¥ €% Ext. 47} L-NAME
o e e wE £4% ACh, SNPS Zgutg& 3H3x Zge o9 ul
AT BEFge] ¢HA ZEgE AAHE
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Fig. 8

L:ZI! Dlastollc Blood Pressure

- ek

20

SO
o O

Blood Pressure (mmHg)

o

Normal Control Tannic Chestnut Pine
acid bark Ext. needle
Ext.

192

-

o
J

400 - T -
300 -
200
100

Heart Rate (bits/min)

o

Normal Control Tannic Chestnut Pine
acid bark Ext. needle
Ext.

Effects of tannic acid, chestnut bark Ext. and pine needle Ext.
treatmnet for 5 weeks on the blood pressure(top) and heart
rate(bottom) in diabetic rats induced by streptozotocin. Each bar

represents mean+ SEM(n=6)
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Fig. 9

s Diastolic Blood Pressure
d Systolic Blood Pressure

)]
o
!

40

Max. Increase of B.P. (mmHg)
N
o

o

Nomal Control Tannic Chestnut Pine
acid bark Ext. needle
Ext.

Effects of tannic acid, chestnut bark Ext. and pine needle Ext.
treatment for 5 weeks on the maximum increase of systolic and
diastolic blood pressure induced by norepinephrine 1 pg/kg(i.v. bolus)
in diabetic rats induced by streptozotocin. Each data point represent
mean + SEM(n=6).

#p <0.05 significantly different form normal,

*; p <0.05 significant different from control.
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Diastolic Blood Pressure
AR Systolic Blood Pressure

50 -
=)
E

0_
§4
o
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S
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8B 20 -
o
o
=
><-10—
o«
=

o

Normal Control Tannic Chestnut Pine
acid bark Ext. needle
Ext.

Fig. 10 Effects of tannic acid, chestnut bark Ext. and pine needle Ext.
treatment for 5 weeks on the maximum increase of systolic and
diastolic blood pressure induced by L-NAME 10 mg/kg(i.v. bolus) in
diabetic rats induced by streptozotocin. Each data point represent
mean* SEM(n=6).

#p <0.05 significantly different form normal

*; p <0.05 significant different from control.
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- Diastolic Blood Pressure
2y Systolic Blood Pressure

100 -
=)
E
é 80 ]
o
o 60
‘S
D
& 40 -
o
O
D
Q 20 4
>
O
=
0 - e

Normal Control Tannic Chestnut Pine
acid bark Ext. needle
Ext.

Fig. 11 Effects of tannic acid, chestnut bark Ext. and pine needle Ext.
treatment for 5 weeks on the maximum decrease of systolic and
diastolic blood pressure induced by acetylcholine 1 pg/kg(i.v. bolus)
in diabetic rats induced by streptozotocin. Each data point represent

mean * SEM(n=6).
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Diastolic Pressure
Systolic Pressure
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Qo
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o3 27 S
5 B n’,
© 20 - 57/
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acid bark Ext. needle
Ext.

Fig. 12 Effects of tannic acid, chestnut bark Ext. and pine needle Ext.
treatment for 5 weeks on the maximum decrease of systolic and
diastolic blood pressure induced by SNP 3 pg/kg(iv. bolus) in

diabetic rats induced by streptozotocin. Each data point represent

mean + SEM(n=6).
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GEECEEIE S IR R ¥

A 85 = du¥o fd4E 9 FHU5HE HE3Y norepinephrine
10% 107, 10, 10° M€ organ bathy] XA Hol $£290$S Hwd vl Fig,
139} &t

Tt +Ed #H9 45 ATl ¥ 3 norepinephrined] &% ¥@ATEHWS

o)

ol #44 A FT/EUDG. E¥, 4 FE ALY FLE HE2TH KA
=

A4 47 £ Tl fid #HY FXUEFNE &3 norepinephrine
10°Me A Jxste] $588E¢ 2AF F, L-NAMES 10°ME 7tstq Y@
ojgitSS wlad ul, Fig. 143 Zoh 3wt fud #AFe AS AT H|
& L-NAME®] oi& d#olehitgo] fo4 UA F7/rEAth 28, &9 Ext.
2 &9 Ext. AT 5 AATH FAEA o)@weg JE . ol
d3e 29 S9N dA Wz L-NAMEd 93 $¢wgo] f94 A
F2HALL, FEAANA BFTH FAEA BEE Ao dX @
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—&— Normal

—m— Control

—a&-—- Tannic acid

4 —-w-— Chestnut bark Ext.
] -4 Pine needle Ext.

3

Vasoconstriction (g)
N
1

0 T T i I

8 7 6 5
NE (-log M)

Fig. 13 Effects of tannic, chestnut bark Ext. and pine needle Ext. treatment
for 5 weeks on the vasoconstriction induced by oreepinephrine in the

isolated thoracic aorta of diabetic rats by streptozotocin.
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15 -

10 -

Vasorelaxation (%)

o
1

Normal Control Tannic Chestnut Pine
acid bark Ext. needle
Ext.

Fig. 14 Effects of tannic acid, chestnut bark Ext. and pine needle Ext.
treatment for 5 weeks on the vasorelaxation induced by NAME
after maximum vasoconstriction by NE 10°M in the isolated

thoracic aorta of diabetic rats induced by streptozotocin.
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Streptozotocing $0J3ted B E HUAIZ) Sprague-Dawleyl #FH A tannic
acid, &3 Ext. @ 49 Ext.® 77 250 mg/kg/day &% L2 5583 3T Fo
3 & A=Y A4 JHE WE, 84 F glucose, cholesterol, triglyceride &%=
9. MDA A& 2Z2A3ck. =8 ul#H 3+ norepinephrine, acetylcholine,
isoproterenol, sodium nitroprusside @ L-NAME® Z4zk Auh FARA] F gt
2o wze =Ragen, FLUENE HEFS organ bathll dst
3t

7} 4utg A AL AFAL) AFAHAF F7F, F glucose, cholesterol

k!

H

1oy

o
e
et

K3

fr

norepinephrine @ L-NAME<S] d#4% 2 ojgwrg

2 triglyceride®] Z7F8 Z#Hstgdch. oo Wldl tannic acid FAL A4 F
o4 gt dAMEHdE Uehuded, &9 Ext. ¥ €9 Exte oA ¥ v
gugled, EAAQ F4e ddth £, dwrt fdE 879 B8 B
slFo] Bla] e 2 Aukgo] 594 dE WU gl e, tannic acid, &9
Ext. @ &9 Extg 557 548 Z+ie A$ 9A 8 2 Aol 9]
9j9lth. Urethane "3 norepinephrine® A WFAMA w7t frdd 859 73
o A fHA ) W £&7] "te Ad Asol FAA A dA=HNLH, &
9 Ext. AXTe B$ o4 A AEHAG L-NAME (10 mg/kg)e A5
AN A&HQ BPgee zdsted, Turt U 2T A L2
wal oA QA AAFALY, tannic acid, €5 Ext. ¥ €9 Ext. A2

494 aA FEHUG FHE, F4 g AT LM AN
o] vl Paxrt ¥ 879 %9 norepinephrineol & FHAFHuEo] F
oA YA EERew, Z 4E Ao Afdx AYTod Hs FIHEU
t}. w38k norepinephrine 10 °MZ Aol £%& §=% F L-NAMEd o3 ¥
olghit & AN Fxrt furd AR A9 BT A Fo44d AA T

giovt, &9 Ext, ¥ £ Ext. AXTY A% AFTH FAEA AAHA
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t}.

olg]3 A= &9 Ext. ¥ €9 Ext7} olFo) T8¥ tannic acide] 343}
Z-go o FxAl n¥F P A5 2EH2 i AANPHE FPALE
AAGREZA HBANAME &4E BEsta A¢E NOY #38 238 +
ASE AN Eh

3. Cd"EA4d U@ 4% xd
7 &9, A9, &3 2289 455
D g4 2 A0 9@ 9%

Table VLol Zo] &g EFF S48 5o @e F& Ago] Ao
et dizTo Blaste] {FoAdA de $5%FE BT (<005 AINFEFES
74 & AFTddde S50 o] #HA2dA Fpou, 2FRHE §23)
A #a2d 5% BT (<005 HMF& Table VILS o] A9 Z&23 7}
EES T8 TN NEF FA 1Y Fo F93A 728921 (p<0.05), ¥
N3 E€d IEEE FAE T AFL JEE 5o F 49 83 159904
Rz wse fFos FLE BATHP<0.05). &FFo] i R st
Age] Fae FAF Aol BA gston, EEFNE F9F FAME Gz

Fol wstel AFe Fat FA90) AHHA YR
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Table VI. Water consumption during cadmium and tannic acid administration

on mouse.
{(unit : ml/mouse/day)
groups

control Cd PND+Cd PSM+Cd CIS+Cd

b 4-7 days 8081134 693+213 7.18%t435 960+346 6.95*1.16
b 3-1 days 8.80%£2.12 830%244 1240%3.76% 995385 6.40+2.04%
a 1-4 days 9.36:t3,15 808*£265 880+234 6.251+273*% 5.3511.68*
a 5-7 days 620154 3.73+0.68+* 3.331+0.48+« 4.40%1.79+« 3.00=057*
a 8-11 days 540%+1.13 356059 352+-056% 4.14+158+ 3.16+0.38%
a 12-14 days 540%X151 3.70x=0.84% 230037+ 3.20%159% 270023+

a 15-18 days 5.07£1.27 4.48+110 3.37£041* 3.90%0.36¢* 563%+1.12

Total 6901256 5541207 584+175 592%212 474097

a means after cadmium treatment
b means before cadmium treatment

* | Statistically different from control group (p<0.05)

Table VII. Body weight change of mice during tannic acid and cadmium

administrations

groups
control Cd PND+Cd  PSM+Cd  CIS+Cd

b 4-7 days 808+t134 693+£213 7.18*+435 960+£3.46 695+1.16
b 3-1 days 880+212 830%+244 1240376 995385 6.40+2.04%
a 1-4 days 9.36+3.15 808:£265 880+234 625+273* 5351168
a 5-7 days 6201154 3.73%0.68« 3.33E£0.48+ 440*+1.79% 3.001+0.57*
a 8-11 days  540%1.13 356+059% 3.52+056% 4141158« 3.1610.38*
a 12-14 days 540x151 3.70%0.84* 2.30*0.37+ 3.20+£159*% 2.701+0.23*
a 15-18 days 5.07%1.27 448+110 337£041x 390%0.36% 563+1.12

Total 690256 5541207 584+*175 592+212 4.74+097
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day 7 1 4 8 11 15
group days
control 30.6+4.12 324+263 316%£284 306+337 301%£4.04 3061430
Cd 31.2+324 337+476 31.1%£3.21 293%360 291*457 296*461
PND+Cd 30.2+356 33.0%3.06 315%3.31 312+434 205+272 297435
PSM+Cd 31.4%+3.28 29.3+206% 30.3L£350 299+3.38 205+38% 2951440
CIS+Cd 3031364 31.4%347 291%292% 294+313 285%+217 27.013.23+

% . statistically different from control group (p<0.05)
2) g8l W3

gestde W FEFE TG ZE TN HATFEI} felaA F2u
th (Table VIID. ol&1§ Zat w©dite] Fod ofsta @&g WA k. o
qe WYT5 PaE Table XS Zo] WE4 HEFUE FAF TolM:
37 guTe b flsA Rasgoen, v¥e fodaA Fsgn
(p<0.05). €YFEEY JI=FE FAG TAAE da7, @7, 47T 7
FoaA FAHAHE<005). FHFEED A=FL FAG Fle BT
g b fdA #ASHETHP0.05). £9E2EEN JEFE FAE FAME
FEF, A, 397, AT A AR eH, dre FeAdA F
718+ 4 TH(p<0.05).
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Table VIIL

The hematological

administrations for 18 days on mouse

effects of tannic acid to the cadmium

" control ' Cd PND+Cd PSM+Cd CIS+Cd
WBC(10%/18) 6.79£2.11 392+232% 3.86+241% 356+2.03*% 3.34::2.34x
RBC(10°/) 1024+2.17 918+241 10.10%£236 9.74+196 9.40*2.11
HGB(g/de)  144+321 135+314 141+215 137+236 13.3%£254
HCT(%) 56.7t4.12 52.7+463 553*369 525*385 515+3.66
MCV(fL) 55.4%3.11 574+325 548+324 539+287 547275
MCH(pg) 141+231 147£186 139+165 141+186 1414208
MCHC(g/d¢) 255315 257+245 255+213 261+256 258%2.33
RDW (%) 173+1.25 162*152 165+155 159+175 164+165
HDW(g/d¢)  2.49+024 244+032 246+028 249+022 2.37+0.29
PLT(10% )  790%+154 1256+241% 1018+237  968+209  1167+227
MPV(fL) 401032 37+029 35+0.17 361024 38+022

% . statistically different from control group (p<0.05)

Table IX. The effects of tannic acid on cadmium administrations for 18 days

by differential counts of the mice

control Cd PND+Cd PSM+Cd CIS+Cd
neutrophile (x10°u2) 1.94+0.23 0.37£0.04% 153%0.17 1.47%0.14 0.36:0.03*
(%) 2861312 93*0.09x 429412 383+358 10.8%1.12%
lymphocyte (x10°2¢) 3.83+0.34 2.04*0.18+ 157:+0.16% 182+0.16% 1.67%0.15
(%) 5641532 520504 442E436% 4721425+ 50.2£4.87
monocyte (x10°x0) 0.36+0.03 1.13£0.11% 0.18+002% 0.19%0.02% 1.09=0.17*
(%) 524048 29.0*x2.26% 49005 49*042 327+3.11
eosinophile (x10°%x) 0.14+0.01 0.11£0.01 0.09+0.01 012 *0.01 0.05+0.01
(%) 211018 29%027 24%x021 32%031* 14%0.11
basophile (x10%) 0.11%£0.01 0.06+£0.01 0.05%£001* 0.09%0.01 0.03%£0.01
(%) 161014 15%0.12 13+0.12 22%020% 1.0%0.11
leucocyte (x10°u) 041 £0.03 0.21+£0.02 0.15+£0.02% 0.16£0.02* 0.13+0.01
(%) 6.11057 b54£047 431042% 42x0.03« 3.8%0.28
% . statistically different from control group (p<0.05)
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3) 7l=F ¥ Ag

Hzzel HEFFFS J5% nadHg 2 £20Ut (Table X). 7= F
e 5o T2 HF41.97ue/g, N 1490ug/g, ¥ 1.18ps/g, & 0.66u8/go]
At ol @ HAae 3FF VUL Fod st dgRE FosA =Y 7}
EEEFC] HAAHPL0.05). ol Jt=ES ZAY F3 o) %Qﬂ Folo o
o] A% Aoz AL

Table X. Cadmium contents in some tissues administered CdCl: 30mg/kg and

tannic acids for 3 weeks in mouse

Groups
control Cd PND+Cd PSM+Cd CIS+Cd

liver 046+0.36 419712407 22.00t6.14% 1046%520% 9.17+3.34%
kidneys 0.03+0.01 1490£227 7.18%1.01x 813*1.77* 8.00=L0.75%
spleen 010008 118+0256 0.74+0.29% 0.74*024* 1.18%0.18
testis 003001 066+012 040%0.18« 046=0.17 0.44%0.16%

* . Statistically different from Cd group except of control group. (p<0.05)

el AAEe &9, 79, A F23 gdaoz =g g
SN EZATL eAE FHddr] s, vlfzol JE=E CACL 2A
50mg/kg/day & 353t BT T on, lEE Fo 15:Y AYH £Y358
(PND) , ##&E(PSM), TAAFEE(CIS)E 10mg/m7t HEE ZH 50 &
At AFEA SEES & A, @dUAFAY gt 3, AFS5e FaH
7o FtEE HHFo] RO A FAHUTHP<0.05). WA, Yt &
g, &4, A9, 99 gl sl=g9 22U $3& e aRE v
Wt
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M 4% mfEsaid dM U o[FESA LY

Al1d A A

2 ATRRAY HU 2EF HA2 AP AAUFY F FAT @Y
SE 997} oholA Sutetel Rgax) w4 BB AP, WY W
g9 W, sdWel, BYARIY W, FHNY AF, WY B4 345
2 ANF AA Wre YxAF Ju, FIAY IR FRAYE vtsn
Ao BIHYY. ol AGHS Wyl ANA AFTAAE ol
Al flagel Hg AF B ol AAHE Folst A ¥ AT
| AgEE s Aok

4 SE AR Y Bol AHSHT P Aoy AL A3
o) MR, Wol AT AS WR HH& Yosm YE Ao duiA U
Y AAHEALZAN WAL J5e AT gowA AR AYANER}
2 g AU 259 P BE FYUAZRE FAFAYY A
olE olukA ¥ oW el A FANE Ego) @ Zolth

2 AT E 2Ry Aol B el wizd d@d Fest feldtan
FHA DR 9 ALHT Y &WE VR EYAEFE HEAAL
olgdtel I vlw xR HRAAANISE ANy, HY REEY AL
He4e AESLA A

A7t EYAENBAN 28 F2BS o &3 AMo) U FusAs,

o e

&2
o

g

s Rug RN EATE AEBY AY, MEAH, hairless moused

o] &3 FEAE R AFIRAM HESAY.
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g gallic acid - F4 F=A<Q] steary gallate, metyl gallate R hexyl gallate
o] Ml gHAE APYBHLAETH AXHHANM AESUT, AFEEEHE Ho =

A zd HESA).

A2 A A5 9L U

AE 1. &3 FEE9 tyrosinase FAAA 2 melanin A YA &7

Mouse I ¥ MEQl B-16 melanoma¥® heat inactivationA]Z] 10%2] fetal
bovine serum (FBS, Gibco BRL, Life Technologies, Inc. USA) 2 100 1.U./m!
o} penicillin® 100 pg/mé & streptomycin (Sigma Chemical Co., USA)& ® &
3t Dulbecco’s Modified Eagle Medium (Gibco Life technologies. Inc. USA) Hj
2 A wigFst R e, 5% CO7t &85+ 37T %7 (Vision Scientific Co.)
oA me 3x10°¢] AIEE Pol wigFat.

B A AES &3 & W U3 (Chestnut Inner Shell, CIS)Z2A BEA %
A FHIRLH(FY FF4A) Fgoz AL FUAF F AdEsie AMEEY
th 70% FAAELR FEUF o}NER ES EF AAS}L FHAARSS
44 nACIS)E AUtk F&2F e AAs e AAANA Egtaa e
of F&Eol theEdd TEEE ZANY 1AV dALHJEY ol& sy
CIS-gel2 W9 at4ith

g oA AN HErt & AYye EFAE BAHASH olE Este CIS
jelly2 B stAqut. ClS-geld & FxA o, Wgs, dag, F22¥E
o frlgulel Axgirh olduHlE CIS jellys & Axou, {r14vdle

MR % A gk
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22 %9 CIS, CIS-gel, CIS jelly: 200 pg/mte] ¥E=2 1/15 M9 PBS

E“.’

s

o S A 8] A 3} o Ab-&-3H 4Tt Tyrosinase(EC 1.14.18.1),
L-3,4-Dihydroxyphenylalanine(L-DOPA), Kojic acid, Triton-X, Synthetic melanin,
MTT(3-(4,5-dimethylthiazol-2-yl) 25-diphenyl tetrazolium bromide)% & Sigmait
(St. Louis, MO., USA)IAM FY3t3, Soluene 3502 Canberrait

(Netherlands)ol A 7 &1t

A3 2. &9 -&9 - 5729 E-acetone FEE] 2§ melanin JHJ AR

b
Ags wye A4y 13 Zo
A9 3. &9 A9 AAE AR nFas

APYAAE AFT (RS b oA 208E B FE Ao o UiA
oz 3Pk B AZPoA AL &3, 7Y, AL =R, FHREI)L A
B AEANG o An oA &5 FAEFSR FYIUT. E, YE, 7
& AFAA TABAT

(1) $8F3 AAF 54 ¥ 854712 Beauty Vision Kl(kanebo 96
W)e FuaAdEA 52 AFel, 4 F B R £EF HEE 5
A&t

(3) 444 =4 : 24 =4 & Beauty Vision Kl(kanebo 96d) 2.2 HH]| 313 % ¢
Folz Aol YAy AF o HuiAe & FHE AL F AR Y

At
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AP 4. gd FEA9 wPruy g}

gy SxAe vHERE gAsr) A8 AdFN 48T AZLIE AL
o Ay e Ay 1 3 2o ou Agd F§A4 @d FEAE  Stearyl
gallate, methyl gallate, hexyl gallate &2 3 Fo| 3t}

Ay 5 &y F5EH @d =AY AFRIAH

€9 2283 @38 Hoz 9wEo AR AY /AN A% 4¥L FAT 49
k:

A3d A% g n@
A 1. &9 5%9 tyrosinase ¥AAA € melanin YA &
L Ngay 49
7}. Tyrosinase &4 oA 4¥
&3 228 CIS, CIS-gel, CIS jelly$} kojic acid®] tyrosinase &4 oA A
§A7E Fig. 3% 29, €Y 22L& F%7 F713d) wE) tyrosinase ¥4

9 4l & (inhibition rate)©] F+93tA 7184 oh.(£<0.01) =3 tyrosinased] A=

9] ICso{Inhibition rate 50%)< CIS-gelol 62 ug/me, CIS7t 81 pg/me, CIS jelly7}
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170 pg/mé &0l 2™ (p<0.05) &3 F&EF A CIS-geld] JA%e] 71 =%

=

100 -
—a—CIS !
~—CISgel
—~x—CIS jelly |

= |
~ ~#—Kojic aicd|
e R
®
—
%
2
5
0

Concentration (Mg/ml)

Fig. 1 Inhibition effect of tyrosinase activity with chestnut inner shell ext.
and Kojic acid

£<0.01 ; significantly different from concentration of test substances.
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Y. =3} 2% 43 (Dopa auto-oxidation)

&3 F&& CIS, CIS-gel, CIS jelly¢ kojic aicde] =3} AHF4rs 94 23 A
Be Gy 2o 2 HAPERL 27} F7489) wet dopa auto-oxidation
Agol FelstA FrHR e (i<001), €3 F&E8L FE 80 ug/molA 30%
kel A EHAE HAF o, CIS® CIS-gel 200 pg/mie] B TolA dA%
o] i 90% °]4elgich

%3+ dopa auto-oxidation®] ICse &3 FEE9Q CIS7F 102 ug/mé, CIS-gelo]

&7 22EZ0A CISIH}

g H
(o
2
T
A
o
o
)

124 ug/me, CIS jelly7} 148 ug/mb 0]
JA %ol 7k Ekh (Table 1)

Table 1. Inhibition effect of Dopa auto-oxidation with chestnut bark ext. and

kojic acid
concentration Dopa auto-oxidation inhibition rate (95)
(g/mb) CIS CIS-gel CIS jelly Kojic acid
10 0 0 0 13.33
20 5.32 4.21 2.67 30.33
40 15.76 9.88 7.44 58.77
80 30.11 27.43 13.65 87.56
120 66.54 4523 40.66 93.45
160 87.63 84.56 56.42 98.76
200 93.44 90.14 87.99 99.85
ICo - 102° 124° 148" 32

- 1<0.01 ; significantly different from concentration of test substances.

* Same letters are not significantly different in case of ICsy (p<0.05)
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o). Wby 3 ZA(Assay of Melanin Content)

wald gk A Ao e &3 FEE CIS, CIS-gel, CIS jelly9} kojic
aicd®] F%=7F F7Fge)] uwel deld A o A & (inhibition rate)o] F2l&tA =
7batdeh. &9 FE 8 kojic acid®] Bahd A4 JAEL 10 pg/me] FEol
Al CIS7F 60.18%, CIS jelly7 46.63%, CIS-gele] 14.86%, kojic aicd”} 3.96%<
o2 &9 F&Eo] kojic aicddl Wa} "Hepd AY oA AFIF o 59,

S g A9 kojic aicdBE T A& 158V E ke o)

o
&
¥
e
o
ol
Q

CIS7} @A 7bg o] AREH A7 AdA=HE vAQ

P
rlo
o
&
X
e

-
kojic acid®.v} ¥ ded A A TS JEtdo 493 & vy adE

HojRe RolZ @ 4 ATk (Table 2)

Table 2. Inhibition effect of melanin production with chestnut bark ext. and

kojic acid
concentration Melanin production inhibition rate (%)
(ug/me) CIS CIS-gel CIS jelly Kojic acid
1 24.39 0.50 5. 39 0.038
5 51.86 4,35 29.30 3.42
10 60.18° 14.86° 46,63° 3.96"

- £<0.01 ; significantly different from concentration of test substances.
- Same letters are not significantly different from concentration of 10 pg/mé

(p<0.05)

_97_



2. AXE A9

7. X AEEMTT assay)

B-16 melanoma celll A &3 F&E CIS, CIS-gel, CIS jelly$}t kojic acidel] o
& AEES ZAEIAT A4 Ad 248 10 pg/ml TEE FA HATL A
Ao wlE] AEE ol 8655%, 86.10%, 89.88%, 87.92%°]%loH, 7+ Ay E4d
2 8 wg/m ol&te] FRAME HAATH Hagys W AX YESE] FFol U

o dEtA &3 FEEC A AE E4L Qe ReE YERT. (Table 3)

Table 3. The effect of chestnut bark ext. and kojic acid on viability of B-16

melanoma cell

Viability rate (%)

concentration
(1ug/mk) CIS CIS-gel CIS jelly Kojic acid
2 94.30 95.29 97.37 94,68
4 94.60 92.48 97.13 94.38
6 94.45 92.55 96.04 92.40
8 94,22 92.02 91.23 92.10
10 86.55 86.10 89.88 87.92
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}. Tyrosinase &4 <A 49

B-16 melanoma cell®] tyrosinase &4 YA A¥HdAMHe &9 F&EE CIS,
CIS-gel, CIS jelly®} kojic aicd¥ ¥ =7} %7189 wel tyrosinase 84 %A
go] vx d&EHoZ FostA FrHAH. (£<001) &3 F2ET kojic aicd]
tyrosinase B4 AAEL 10 pe/me FTEAA CIS-gelel 6341%, CIS7}
50.12%, CIS jelly7} 49.76%, kojic aicd”} 80.48%°]At}. 3t tyrosinase &4 %
9] ICs& CIS7F 10 wg/mé, CIS jelly7} 10 pg/ml, CIS-gelo] 19 ug/mbo.2 kojic
aicd 1 pg/me®t FA3 &35 Jelyem(p<0.05), €3 F&EF CIS-gelo] Al
Fo AP DA tyrosinased] &4 AA EFH7 4R =%

100

~+—ClS-gel

~x—CIS jelly

i
|
|
{
/\*————_‘,’»_____, —a—Kojic aich
50 | -

Inhibition rate (%)

Concentration (Mg/ml)

Fig. 2 Inhibition effect of tyrosinase activity with chestnut inner shell ext.

and kojic acid on B-16 mealnima cell.

_99_



o} dWad 3 & A (Assay of Melanin Content)

B-16 melanoma celld| A &3 F&E CIS, CIS-gel, CIS jelly$} kojic acidell ©
Weld g% &4 A% dA3gs Table 49 29 ZF A EA g dAad

HY A BRI FAG wet 98 FARATE<006) F3 &3

ot

Z & CIS-gel, CIST 4 ug/m¢ ©]8t2] FXoA kojic acidi.tl Habd A A3
ol ok, T8k Webd A ICse kojic aicd?] 52 pe/mbst A AnEs
el CIS-gelel 6 wg/me, CIS7F 7.9 ug/me, CIS jelly?} 8 pg/mt &0

(p<0.05) &9 FEEFTAA CIS-gelo] JAlFe] 714 Eurh

Table 4. Inhibition effect of melanin production with chestnut bark ext. and

kojic acid on B-16 melanoma cell

Melanin production inhibition rate (%)

concentration
(sug/mt) CIS CIS-gel  CIS jelly  Kojic acid
2 17.14 3142 810 857
4 3142 4571 243 %571
6 42.85 51.42 4054 60
8 51.42 57.14 51.35 7142
10 6857 60 55.40 82.85
ICso 79° 6 g 5.2

- (<001 ; significantly different from concentration of test substances.

-+ Same letters are not significantly different in case of ICsy (p<0.05)
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B dToME i mu Zgo] ot Ll ¥F(Castanea mollissima

BL)el dnjel wel £7A(ETE e Eol AAT §9FEES 0§59 A

7y A8 B-16 mouse melanoma M ¥ A A tyrosinase &4 A, =

g ZFArg oA, dHd A A ZFE HIsNeH REEAEE kojic

acidg AMg-stglen o Ade i #d.

1.

ANgIg A¥a B-16 A EAGANN &5 FEFEQ CIS, CIS-gel, CIS jellyol] 9

% tyrosinase #AE FA A3 w7t Z7}8to] wat tyrosinase 84 SAlS

ol fo3tA F7tatAt

F7hekel w8 F7hsach

AP BY AFA &3 FE2E9 93 dopa auto-oxidation QA& FE7}

AR A3 B-16 AZAFNA &3] FEE A Wd YA JAEL

FE7E FUMEel wet fFelstA FohstRlen, 53 Addd AgdA Cise

10 pg/ml FEANA &Y EAQ kojic aicdRtl @ebd A algo] 158}

A vER .

S w NEAEL Fggo] At
A8 o2 o83 Aie &9 FEFEO] tyrosinase
oA, Add WA odxA AE FA JHAIL YE

i gdE AREA ol&dF e el ¥5E
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A 2 &9 -&£Y-32 FEEY MY EIEA

1. A8 B tyrosinase 4 A 243

&9 FEE(CIS-gel), €% FEE(PN), X FEHEMHOP) 2 kojic acidd]
tyrosinase B4 oA A4¢Y ZIAE Figh & 2o 2 4y 2359 27 29
ol we}  tyrosinase A HA&ol HstA  FIFEATHE<0.01)., =3I
tyrosinase®] &/ %9l ICs(Inhibition concentration 50%)-& kojic acid’} 11.27
pg/md, CIS-gele] 62 ug/mé, PN 82 ug/mé, HOP 174 ug/mi £O0.8 &8 ZA
CIS-gel®l A A%o] 713 =okt},
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100

[—e—CIS-gel |
—a—pPN |
—x—HoP !
{—®—Kojic acid|

o
(=

Inhibition rate(%)

0 50 100 150 200

Concentration(Mg/ml)

Fig. 3 Inhibitory effects of chestnut inner shell extract, pine
tree leaf extract, hop extract and kojic acid on tyrosinase

activity.
2) Ngad u3 2545
S92 ZE(CIS-gel), €YFEE(PN), £X3ZE(HOP) ¥ kojic acid®] =31 =}

Abg oA A4 Adde Oed 2o 4 dPEdY FEV F1E we =
3 2EAs AdAleo]l FolstA FUHe R oW (£<0.01), &HFEE(CIS-ge)} &

oo

FEE(MOP)E 200 pg/mey] FxolA] galso] 90% AEE kojic acidet B3

=)

A&FE dereh £ =3 2AF52Ee Y] [Cso2 kojic acid7F 32 pg/me, &3

12

FEE(CIS-gel)o] 124 pg/ml, 3 EFEE(HOP)7F 126 ug/ml, € Y32 E(PN)o)
146 pg/ml ¢O.2 tyrosinase B4 gAl A YoM} vtRAIAE FE2E FoA

CIS-gel®] dAlso] 714 =uvth.
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—e—CIS-gel |
—a—DPN {
\

" | /I
X

—x—HOP
—®—Kojic acid:

50 — )(l

Inhibition rate(%)

0 50 100 150 200

Concentration(Mg/ml)

Fig. 4 Inhibitory effects of chestnut inner shell extract,
pine tree leaf extract, hop extract and kojic acid on dopa

auto-oxidation.

- £<0.01 ; significantly different from concentration of test substances.

3. 4w dd AN A A9

&9 F &5 (CIS-gel), £UFZFE(PN), TEZFZFE(HOP) ¥ kojic acidd] ¥ X7}
F7betel wel Aekd A4 AL {F3A Fksdth 7 ddede 4w
d AY JAELS 10 wg/mee] =4 HOPo| 59.06%, PN 45.13%, CIS-gelo]
14.86%, kojic acid’} 3.96% 2.2 F&Eo] GAE A kojic acido) w8 =}t
d AL oA 5F3A #Uvh 53, #EEF HOPE kojic acidth JAl&o] 15



M weketl oJAL B3 FEEol AA S Bol AEHD HIIb ARHE
WA kojic acidit E& Wl 44 AAEE vehlo) 433 we my
)

£3E BAFE Foly ¥4 9

(—e—CIS-gel

x | & PN !

—x—HOP 1

—a—Kojic acidJ

50 |- - SRS
=
k1
=
-
=1
=
5
=
5

0

0 2 4 6 8 10

Concentration(Mg/ml)

Fig. 5 Inhibitory effects of chestnut inner shell extract,
pine tree leaf extract, hop extract and kojic acid on
melanin production.

- £<0.01 ; significantly different from concentration of test substances.s

4 .UV F5 4%

&M FEE(CIS-gel), £UFEE(PN), S2FEEHOP)2 50 pg/me TEEZ,

kojic acid¥ 25 ug/mle HFEE 200 - 400 nmold UV F4 Ade & A3

CIS-gel, HOPE 200 - 400 nmej A UVE &8k &3, PN 200 - 250 nm
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oA ¢kdt FE Holxd wH] kojic acidE 200 - 290 nmolA F
Aoz ey
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2000

b |

AL
™

I
"~ d

2060

Abs

AN

5.,

N

Wodenghlon] 0 Wiselemgth o)

2l 1

2

Abs Als i

—H—""—u_.-

L% — -
] Wreingphiom) 10

o5 . !
M Wodmpitfom) 1

Fig. 6 Skin tissues from hairless mouse ( HE stain, *100)

A. skin tissues without treatment ; The epidermis is approximately 2-3 cell layers thi ck an
d loose arranged collagen bundles, sebaceous gland, hair follicle, and keratinize d cyst are
dermis.

B. Skin tissues from UVB irradiated hairless mouse; Note the degenerated epithelial ce IIs wi

th 1-2 thick layers, thickend subcutaneous layers with increased collagen bun dles and inf
lammatory cells under the epithelial layer.
C: Skin tissues with treatment of tannic acid on UVB irradiated skin; Note the regene

epithelial cell. The epidermis was thickend with 7-9 cell layers.

rated
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h. MTT assay

B 16 mouse melanoma cello] A, &3] % &8 (CIS-gel), €YFEEPN), £23%
E(HOP) ¥ kojic acidel Wig AEES FAMG dxe gy 2o 72+ 43
BAG 10 p/mt FEE FAF AALS AT v AYFEC] 86.1%,
80.63%, 89.05%, 87.92%°l o™, Z+ A¥ EFAHE 8 pg/m °]3e] FRAAE

AgEa e W AL JEEA FFol YA WA 4 AYEIA 9

[—o—Cls-gel

| —s—PN

| —x—HoP ;
L-'—,_ﬁl?,_agiﬂ}

Viability(%)

0 2 4 6 8 10

Concentration(Hg/ml)

Fig. 7 The effects of chestnut inner shell extract, pine tree

leaf extract, hop extract and kojic acid on viability of B 16
melanoma cell.
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6. A XY tyrosinase &4 oA 44

=

16 melanoma cell®) tyrosinase 4 YA AYAAE &9FFE(CIS-gal),

uy

AFEE(PN), EZFZFEMHOP) % kojic acide FTE=7F F7igtel uhgt
tyrosinase 4 A& = dEHLE {YIA FrFeAG(E<0.01) 2 A
YEAE9 tyrosinase A AAEL 10 pg/mel HENA kojic acid”l 80.48%,
CIS-gelo} 63.41%, PNo] 50.71%, HOP7} 49.97%°]%1th. %3 tyrosinase &4 %
9] ICs& CIS-gelo] 1.9 pg/mL o & kojic acid 1 pg/miet A A3E YeElde
oy, CIS-gelo] Alg@uUl Ao A et FUSA tyrosinased] &4 JA &FH7}
7b &= Sk

100

—&— PN
—x—HOP

Inhibition rate(%)

Concentration(Mg/ml)

Fig. 8 Inhibitory effects of chestnut inner shell
extract, pine tree leaf extract, hop extract and kojic
acid on tyrosinase activity in B 16 melanoma cell.

- £<0.01 ; significantly different from concentration of test substances.
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7. Xy Asd Y oA 49

B 16 melanoma celldlA &3 FZFE(CIS-gel), €Y5FEFE(PN), 322ZE
(HOP) ¥ kojic acidel] &g datd YA A8 At 2 AFE A o
g detd A4 qdAELE w27t F74Ee wEk fodA Fore A oh(6<0.01) &
3] CIS-gel, PN, HOP: 4 pg/ml ©]&+8] FHEoAM kojic acidhth Wabd QA
Aol ok T3 dEld A4 ICs(Inhibition concentration 50%)& kojic
acid® 52 pg/met FAMGH A#E JERR CIS-gelol 6 ug/me, PNo| 8 ug/m,

HOP7} 81 pg/mé 2.2 $&E FoA CIS-gele] JAl%o] /b4 &t}

100

|
i
—x—HOP l
—8—Kojic acid|

Inhibition rate(%)
(4]
[an)

Concentration{Mg/m!)

Fig. 9. Inhibitory effects of chestnut inner shell extract,
pine tree leaf extract, hop extract and kojic acid on
melanin production in B 16 melanoma cell.

+ 1<0.01 ; significantly different from concentration of test substances.
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2 AFdAE FYHEFY &9, €9, 329 FEEE o83 AFEY 4
37 B 16 mouse melanoma AXE APNA kojic acidg P|RZEAE AL&3}Y
tyrosinase 4 93Al, dopa AEAtE A, Wad MY A &aE AT A
e v g2k

L Ag#Y 487 B 16 AEAYAAN &Y 328, &d $38, 3T F3EL ¥
=7t gl W tyrosinase 84 JA&o) FAsA Frtsiglen, zHzhe
ICs02 62 pg/me, 82 pg/mb, 174 pg/mé  ©1ATh.

rlo

2. ANgAd AN &3 FEE, £Y FEE ZZ FEEA 93 dopa
auto-oxidation HA &L F =7 FriEel wEt FejsA FrstA e, 42
ICso2 124 pg/ml, 146 pg/mé, 126 ug/mé ©1 3ot

3. AEAY 293 B 16 AX dddM &Y FE&, €Y FEE, X 284
g Aehd YA JdA&L FE7t T/ wek fFoldA FrisonH,

& AFEH AN TE FEEL 10 pg/m FEAM T2 EE Y kojic
aicdR ot detd A HA o] 158y A e

4, Z4zke] FEE] Ug B 16 AXY HEEL ALTH FAEA dede A

S8 Hop AEZFAo] gl Rog ndYy,

43 3. &9¥ AAd qFHGaES
1. odAde 4= & F99 Add 43 +EF3 dAFAsg
= A 23 JFHAE AU EF 99

ot
o] 10.00£2.77ug/en’ o0, /&R E F7F FEFo] 36.96+L278AU, FF
2 o] 7.20+224pg/cn” RTh B APl o sH&Ho] vl JFH FEF

TE%o| 55741 358AU, 97
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e EAAoR fodA F7tstutt. ZFEAE] wE JEH gAFLe EAH
zpolE= QAR R A FL F713L ek (Table 5)

Table 5. Changes of Moisture and sebum on face ( summer and autumn )

(moisture: AU, sebum : pug/em’ , N=20, mean+SD)

summer autumn
temperature, 28+37C, 67£13% 20+17TC, 66+4%
humidity
moisture 55.74 +358° 36.96+2.78°
sebum 10.00%+2.77% 7.20+2.24"

1) same letters are not significant
2. €9 990 ¥ gF g FEFH X F9 W3

&9 #Ger T wEg gAY A3 Hd S’ S &3 39y 0%®
& 1213178, €9 F$0 6%HL 21601415, &3 12%WLe 2376+084AU
vk FE2 &9 FEI 12%74A Tl wEk F/1E Ak WA we) @E
o &Y £ FFE EF FAHEZ FAsA F/HAh(p<0.05) EF &9
g9 e wE "o F# FUES &1 39y 12%9e] &3 399 0%
Yol vl FAHR FA&A FrHstA Tt (p<0.05)

B Ae FFE &9 %9y 0%9L 2661066, €39 390 6% 3.00
057, &9 90 12%9L 566+0.66 ug/en’ Ak FE Z7bEH mbAsx 2

&3 ool FFol 12%7A ZF7heel wt WMFel 2ol o] FST.
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g £ 990 gFel we Ao 3x %S vd &9 99 12%90]
&9 990 0%, &% H99 6% Hse FAMOE felsA Frsrdr.

(Table 6)

Table 6. Moisturizing effects of pack of chestnut inner shell’s powder’'s

content
( moisture : AU, sebum : /arf, N=3, H#+ X FHA})
0% 6% 12%
before 29.00£2.04 28.46+2.14 38.3313.07
moisture after 37.80+6.35" 50.66£5.43" 62.10+2.92"
A 12.13+£1.78 ™ 21.60+4.15" 23.76 +0.84°
before 4.00*+1,15 7.3310.66 8.00+4.04
sebumm after 6.66%0.66 10.33+866 13.66::3.48
Vi| 2.66£0.66" 3.00£057" 5.66+0.66"

1) same letters are not significant.

2)  *p<0.05, **p<0.01 : Significantly different from before the pack.

w
e
v
et
o
£
2
12.

& FEFH A F At

FirE AAABEY Hd f IANLFY] FEF IAE AdER

FAY A= g3 29 A95E9 g@d AR ¥7E AdAs d G
FL &9 J9ud, 222 399, A9 FgeE oy, 53

19 F7hES &3 geud, AAsr, 2EYRuE, 3 gS-

o
o
M
H

Y
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tedo gy JEol giE AdAE @ BT R F/ES IANSFE o

g3 AN E &9 FSige] 7Y Egke (Table 7)

Table 7. Moisturizing of facial pack of Chestnut’s powder and commercial.
( summer and autumn )

( moisturizing @ AU, sebum : pg/cr, N=3, mean)

A B C D E F

before 4690 7466 7150 7136 7753 4776
after 5696 8263 7506 7336 8320 57.00
4 1043%  7.69™ 356 200" 566 7.23"

moti

sum Sture

et before 866 766 966 933 766 1166
sebum  after 1500 866 1266 1500 1133 1466
4 633* 333" 333" 566" 366 300"
, before 3300 3463 2933 3116 3486 3466
mots after 49.83° 4420 3900 4033 4320 4586
ure 4 1593° 990 966" 9.16°  866° 11.20°
fall before 700 666 766 833 533 633
sebum ___after 1566 1466 1266 1433 900 1333

4 866" 800 500 6.00° 366" 7.00"

1) same lettres are not significant.
2) . pack of chestnut inner shell’s powder
: commercial pack made of potato

. commercial pack made of honey

: commercial pack made of vitamin

: commercial pack made of worm wood ( kind of herb )

55T o> I & B @ B « v IR *

. pack of green tea powder
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4. &9 39-v] g3 NFHv o 33} ww

Axe &3 98z ARAR mRARRT &0 Ferus ops)
Az AFYe) x3E Wy A5t HA% WF AT B Y

A7 GF 5o 8 F/HES &9 g9gHo] AFdv "o =4 718
don, vEr, dfxYgrdes FAFLE fostA T H(P<005  HA

3 WE 2o ¥x $AFL £EFH fBAAZ &9 Ferde] ANFdu) o
¥ 8

X
olN
N
ot
2
&
-
&
o
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Table 8 Moisturizing of facial pack of Chestnut’s powder and commercial.
( summer and autumn )

( moisturizing : AU, sebum :@ pg/ew, N=3, mean)

A B C D E F

before 4690 7466 7150 71.36 7753  47.76
after 5696 8263  75.06 73.36 8320 57.00
4 1043* 769%™  356™ 2,00 566 723

moi

sture

mer before 866 766 966 9.33 766  11.66
sebum  after 1500 866 1266 1500 1133 1466
4 6.33% 333* 333" 566" 366" 3.00°
. before 3390 3463 2933 3116 3486 3466
rt’::‘: after 4983 4420 3900 4033 4320 4586
4 1593* 990  9.66° 9.16° 866" 11.20°
fall

before 7.00 6.66 7.66 8.33 533 6.33
sebum after 1566 1466  12.66 14.33 9.00 1333

i 866" 800% 500% 6.00% 366°° 7.00%

1) same lettres are not significant.

2) A : pack of chestnut inner shell’s powder
B ' commercial pack made of potato

: commercial pack made of honey

. commercial pack made of vitamin

: commercial pack made of worm wood ( kind of herb )

R R o B o

: pack of green tea powder

- 116 -



5. &d AEe #78 AdAEES] IF FEF AA9d ZFANE v

Bogu zrolw TEewW Agde) WA, 9 1ALE W AARF, 9 48
ARYES] SE%I W% WEE BRI Ade ge 9 9 4847r0] A
S 9 Mol Aue AY 2L FET AP Btk 2dU &9 ey
& 9 4807 Folw WA QT Fod £EFH 9P Pob Aok

o
r:L jal
X
[w]

fr

40 =

LR
m oo
mEELY
€ 29) ¥

o 30
H

A+ 20 b

10 +

0

-10 1 1 I 1
94 9 A LF o 4ATE 9 48417+

<Fig.12> Change of time course face's moisture after pack.

)zt A A &

&9 R9vg A 9 Fo oy A& B ¥ 9E Beauty Vision K1&

ol gstel AE Hol mlmsh mgkeh Qe ¥ B9 Aol wol veht 3l
A, B F g 299 2ol Ao AAY AL &4 vk
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Fig.ll The degree of keratinocyte before and after packing with chestnut

inner shell’s powder

BATE o) @ WA U o451 e BUAES Tastn b

AAANE FAM &9 H9HE HARE ol g3td TR g2 £E3 mx

o TtEE FHoE AFRFAAI} Qe APdAT. $H WUk Bz
o F& AT Hol AEHL Yt AL Wi BEANE Y U4 9

rir
o

&5 ST "o VRAR(UNE, AR, B, $9)9 Foz A 59
o g@dde] §iE 7Y, 25, A4E HYRE o)L &9 Fouy
Ioure Heads vadgn, AFdN duEs 9% A9ERL 24RO
2o de gAY, 24, L9 e 75 &9 wugy nRns
AHE WAL BATE in vivod o2 e dE2F B R9gs 24
S8 A AFe FEFH AP Aolg wmaPon 1 AdE e
ca=g

L 5% 7h&dd oaAS gides B 299 2 F3 9=z 2438 Ay

2l
i
)J:
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AEHY YFFEFR X Fol LAY FEFEF} WA B
C 29 9H 0%, &3 H9H 6%, €3 HeH 12%%E W A P 2
% &3 S99 12% $E9 Ho] #Fel SRR WA o) 7% wA Z7}

R g AAARY &3 %9H, 29, EEY, 49 s ARy
2 949 A A3 dgdd 9F B ¥ SEFW NH B FhE
&3 F967 A wRon, hede #F B R SR BB 2
NN E 3 Heust g &3 ket

L 29 HSHES AFAA Buld F AAARE AAZ B AR, 2 4
guld, 4w Hzug ogde AEE ¥ AYd A% <gde U9F ¥
2olo) 8Pt HAF FANA &3 H9Us AF Bgew, Heae
& 3 WA Fe] FANNE &3 H9TA b BHS) F

Lo
.
4
4
lo
&
M
ofl

SRl 3RE AAAR(ET vvH, A, 2B, AWER Y AP

E FA9 FE F3 XY FAE A5 E a3 Ay, 9
1A ZE%-o] & F3 AAF 7P 24 JdEiwen, B 2447 FE 4 147
o] FEFN JAFRY A2E RAT, ¥ BAN T gAde fEF

AP A4 A &9 B9uE 9 4807 FAIE #Y BT ke 4
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A3 4. 34 9d fFeA vdags a7

1L AgHRUEd

7}. Tyrosinase ¥4 A 43

Stearyl gallate, methyl gallate, hexyl gallate®] tyrosinase &4 o] A3 Axt
T oed 2u 4 AY EFEY v%7 S713d Wl tyrosinase 84 o A
&0l F7FetAT =¥ tyrosinased] #AES ICs (Concentrate at 50%
inhibition) methyl gallatec] 5875X10™M, stearyl gallateo] 6.31%x10™M,
hexyl gallate7} 6.39X10°M €22 (p<0.05) AP EAZ AN methyl gallatee] o

Aol 7+ ¥k

| —e— stearyl

= ’ —A—methy! 1‘
:'6 50

R l ~&—hex{

8 —

:-é:

=

0 Il
(.00001 0.0001 0.001

Concentrat ion(M)

Fig. 12 Inhibiton effect of tyrosinase activity of synthetic gallate

derivatives
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., Wty 33 # A (Assay of melanin content)

Ao

Stearyl gallate, methyl gallate, hexyl gallate®] Weld 3IHF& FAHT Az

ol

stearyl gallate, methyl gallater ¥ =7} Z71go] wef dapd AY A &0l

718+ 21} hexyl gallate™ A3t v (Table 9)

Table 9. Inhibition effect of melanin production with stearyl gallate, methyl

gallate and hexyl gallate in vitro

10°M 10°M 10°M
Stearyl gallate 9.58% 9.12% 3.64%
Methyl gallate 6.95% 5.19% 4.16%
Hexyl gallte 0.54% 2.39% 7.3%

2. X 29

7}, AXE AEEMTT assay)

B-16 mouse melanoma celloll 4] stearyl gallate, methyl gallate, hexyl gallate,
kojic acido] W@ AEES A ARE & 2ok 4 AY 232 10'M
FER2 593 AT AT vl AEEC] 9045%, 83.80%, 84.10%,
8245%010 oM, Z+ Ay BAEE 10°M olste FriME ALTH vy
ml AE AEE JFo] fAT. wEA Z dFEd AT AX SHL fle

Aoz YEsTh(Table 10)
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Table 10. The effect of stearyl gallate, methyl gallate, hexyl gallte and kojic

acid on viability of B 16 melanoma cell

10°'M 10°M 10°M
Stearyl gallate 90.45% 92.37% 98.76%
Methyl gallate 88.80% 94.68% 98.48%
Hexyl gallate 84.10% 94.37% 97.86%
Kojic aicd 82.45% 86.13% 90.32%

. Tyrosinase &4 A 43

B-16 melanoma cell®] tyrosinase 4 9A APAME stearyl gallate, methyl
gallate, hexyl gallate, kojic acide ¥ %E7} F718d] wa} tyrosinase 84 94
o] FE &Aooz /MU 4 HAYEAEY tyrosinase T A&
10°M ®%olA stearyl gallate’} 70.13%, hexyl gallate7} 61.95%, methyl
gallate7} 4456% kojic acid7} 47.94%°])%1t}. ¥3F tyrosinase FPE9Q ICs5e
stearyl gallate’} 9.6%10°M, hexyl gallate?} 2.028X10°M, methyl gallate7}
367%10*M, kojic acid7} 1.26X10*M €202 digallic acid®] =47 ©dE7
¢l kojic acid®t} tyrosinase?] A oA EHI © L AoZ YEy

t} (Table 11)
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Table 11. Inhibition effect of tyrosinase activity with stearyl, methyl, hexf an

d kojic acid on B 16 melanoma cell

10°M 10°M 10°M ICso
Stearyl gall ]
. 70.13% 63.16% 56.90% 96x10°*M
ate
Methyl .
44.56% 35.83% 25.19% 367x10 "M
gallte
Hexyl
61.95% 46.73% 25.18% 2.028 X 10°M
gallate
Kojic aicd 47.94% 32.77% 18.89% 1.26 X 10°M

o} Wdd @8 =4 (Assay of melanin content)

B-16 melanoma celloll A stearyl gallate, methyl gallate , hexyl gallate , kojic
acidel W@ Wetd #§F 53 A4¥L dRed 2 Agde b 2o 4 49
240 dig ded AY dAE&EL FEVF UM 9wy Foheidd. 53
stearyl gallate, methyl gallate, hexyl gallate® 10° M o] ¥ =0l A kojic acid
Bl Agd AA AHese] Eauh w=I Weld A ICsee hexyl gallateZ}
107 M, kojic acide 245x107 M, stearyl gallate’} 3.65x107 M, methyl
gallate®] 484x107 M #£2.2 (p<0.05) AHEA FA hexyl gallte?t HA%

o] 7} #gkth.(Table 12)
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Table 12. Inhibition effect of melanin production with stearyl gallate, methyl

gallate, hexyl gallate and kojic acid on B 16 melanoma cell

10°M 10°M 10'M 10°M ICso

Stearyl- gallat .,
, 74.56% 67.50% 36.42% 18.04%  365x10 'M

e
Methyl-gallate ~ 73.09% 58.38% 34.84% 2190%  4.84x10'M

Hexyl-gallate  6858%  6216%  50.06%  23.08% 10'M

Kojic acid 66.71 52.89% 47.20% 36.77%  2.45x10 ‘M

4 wd FEAS LSS Ay 493 debd AT vl9Eaag
A5 @4 Bv15 kojic acidel ¥lsl 7 Tt BX @R 28U hexyl ga
lates Wehd ALE ol &8 By AL AYHNA kojic acid B} WAl
s Aol Eol o AEH ATE B HASHH AR v 2A

A o] 7lhd T
AY 5 &y FEEF FYEUE o) 88 Y RIzaH

L &9717 Y3 &y F2E99 v

A

B T8 F7EL 2YFEE 2% Ho] 18101181, &9 F2E 1% Ho] 16.30
+1.85, &9 Ho] 1593+234AUR o1, BAd H|sle] P& Ho 8 =yl
BF FAALE FY8tA F7H8H . (p<0.06) Hi A FFe §9FEE

2% #ol 11331202, €3 FEE1% Yol 1066:£233, &3 o] 866+0.66ue/crt
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Quk A mwe BT B WA FAFe FAYLZE o} qAAWY,
2% FT 53 §9FFE 2%9o) A% gl AT &n9, 493

7vge B

of¥

EE 1% 9, S9FEE 2% FTEE v vy, g9 F8
.1.?-

P AAENFe FARoRE dn QA ZASAE WA, sude W7
g3 B NFROE o w4 FGAeH, AU WE +2YY o

Table 13. Moisturizing pack of chestnut inner shell’s powder and chestnut

inner shell’s extract ( autumn )

( moisturizing : AU, sebum : gg/crf, N=3, mean®SD)

powder ext 1 % ext, 2%
before 33.90+1.42 43.13+5.14 45.10+2.62
MOISTUTE e 4983+349"  5043+194™ 6340295
Admoisture  15.93+2.34° 1630185  18.10+181°

before 7.00+ 4,04 8.66+2.96 9.33+5.89
sebum after 15.66+7.68 19.33%5.20 20.66+4.17
4 sebum 8.66+0.66" 10.66+2.33* 11.33+2.02"

1) same lettres are not significant.

2) *p<0.05, **p<0.01 : Significantly different from before the pack.
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LOBAUN Y, #&e] & 9 =F F71Ee &9FEEY BF F4Hoz #9

aA F7Fsk Ak ( p<0.05)

B AAZFE EUFEE 1%Yo] 12001200, €9 FFE 2%Ho] 1266+

1.85 pg/cn' At

ENFEEI%Y, &9 FEE 2%Y EF "y vud HAF FU3 RS

Aol FAALR fFoatA F/HEAA T (p<0.05 ) EWFEEY] FrE
AE HY JT RSN BT AAFLE FAF Aole ik 28y A FAx

Ads 2 29 gddEe] §HE Ad 9 A% FNg S AR Fe
Alastd e &3t Holwtow, AlF "t 9F Fre i X FL 4

aakd 3ufol 4 A3yt Holyit} (Table 14)

FJ

Table 14. Moisturizing pack of chestnut inner shell’s extract ( autumn )

( moisturizing : AU, sebum : gg/cn’, N=3, mean*SD)

chestnut inner shell’s ext. chestnut inner shell’s ext.

1% pack 2% pack -

before 28.00=2.64 25.76+1.43

moisture after 63.43+2.72™ 59.63+1.73"
Amoisture 35.43£2.06° 33.86+1.03"

before 7.66+1.85 3.66+0.88

sebum after 19.66+2.18" 16.33£1.20™
A moisture 12.00£2.00% 12.66+1.85"

1) same lettres are not significant.

2) #p<0.05, »+p<0.01 : Significantly different from before the pack.
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Zo F8 WH3E #A3 ZI stearyl gallate & FE F7}
&) A ¥U3, ggo] 3 FEEIN LM, hexyl gallate, methyl gallate &
o] ¢lt}, stearyl gallate ¢ &3] 5% E & hexyl gallate 9 methyl gallate o

Hla] FAHeR foatA FEol FUHevh( p <0.05 ) (Table 15)

Table 15. Moisturizing pack of chestnut inner shell’s extract (CIS) and
synthetic tannic acid derivatives ( stearyl gallate(SG), methyl
gallate(MG), hexyl gallate (HG))

( moisturizing : AU N=10, )

CIS (0.1%) SG(0.1%) MG(0.1%) HG(0.1%)

before 27.82 31.28 29.68 27.82

mOiSture * K ok Kk dk
after 4595 51.86 43.10 41.46

Amoisture 18.13 1858 13.42° 13.64°

1) same lettres are not significant.

2) *xp<0.01 : Significantly different from before the pack.

2) A47ANEE-gg

(1) S2F (D) AW A4 02 A% £42 Pole TE NRAYNYE

W7t w2 7% WA g

2o fFome AE : AYgHos Q3 dFgA}E dWdtan Agste 7

7FA o ¥ A A s
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3) NdxAE 3%

1) FALAF7E AL €99 FANAE 59 F7H Y& S,

(2) A& 27be] FAEFR] GREG =AY £ QAR 27 AR
2 A a
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A1d A A

dutro g FAgtAe 2 J1Aer EFIANEW FE BHA, BHTS #& free
radical terminator, ascorbic acid4 glucose oxidase ¢ %<& reducing agent,
citric acid®} EDTAS} FEAAAZ A ARV /A B FAGH A
Fo| 4ulE A RS Y B Hd A EFo] dEY e
U 71 gdd o853 e 34tsAl= phenolic compound&A4 S1FFHAHEQ]
butylated hydroxyanisole(BHA), butylatehydroxytoluene(BHT), ho k) vl
tertiarybutylhydroq-uinone(TBHQ) So] <ald om® o)ze gisiaFe
OH7|7} A9 free radical F&A2ZA FAo ZIV|DAANN WYAEHE free
radical® YA ¥ reasonance hybrid2 A HAlste] A3 YA &8 s AL
z rpaga dn? ase ZARY R AN :melsty Fol AHgHI

T AL 4 FAAstAQ BHA, BHToH, Ad FASARME EAHEREC
. a8y A EAEkA = ke, 7H3% microsomal enzyme activity9] 7},
Al FFEAe 98 542 e URHEARETNTe A7dge) e
AAFFE ds AFHNMEY 277 $UH we FAgAE HASFE
of FF=H 3 Fo] gadsargol did ATt ol o] FofA 1 Yo
@1 HAdomre Q& FAFAZ gAY ANEr BEY PR Y
FAE2A 714 4 o83 e EAHEL A4 71Fd A7t ¥ 7}
Aol ks wrH¥el ©Ae] gtk eYd gzt aue FAAY uFe Hol
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ol gHE UAFASAE kAT 2HlAe] ARol B2 ARAD 7] HE
o ZejdlEe QAzre] tAFA LU Ho| W AEZ HE FAgEHI} 9
E 2dg 2, o)gaEE Amst 823 ool JIG Ag mE o
Az ALSL Y HAE Fole EXHE, FAUE F2E, sesamol, flavonoid,
phenolf- =4, gallic acid, Y F& &% 9 FAsEA] EAsted EaANET
2 gastgol g3 A4%H AL gl Aoz dAA Ag"Y,
dsy 24& FRE G¥sy, 4844 Qe A, BGFd TR B
Fg 7tAT Yok YwHoz sEAd EdE phenolic acid B coumarin¥,
flavonoid¥®, ZL#]3l ¥ F(hydrolyzable ¥ condensed tannins)®] Al ZZE o2
Wre o pze wE olststd 4F 2 AYE sl%el vy vehdd!” ss
A AL 259 phenolic hydroxylZ§w &l &z v FidWd 7E
AQEAE} 2FsE AQ, FAsasdt 27t F&olee AFY L Ak o
Bougg AE3 SEAERRZ AMEHE HB2AE BUR 498 B FER
#2Ase B B Fo] HolAAFE AN vAse AsHgor &
2849 A3 SE WAL F71A7]9 Feol 482 AAT EF od
Mey 2Ae FEANA veldys YUADH 2E AT 54 wHB®,
W Ay AgsiE olEd 4Ae WA AT Hedd AAANS &
A Doz PuYE ARE BAFT s o ggazst Aty
3 Jow Ph, Cd# Z& f3 FEFES AAANINE EHE 7Y $ QU 2
dolx oW A AL EAY 2RI mAYRY FAY BAGE 5
thpe el gyt AAEm dgh?,

ZedERd AeaAd N FAGERE o eyd Ry dFH fout
2% f714vd e EgddER 2Yd N ALY L =80}

Aol NE Zeves % 8¢ £F Adstd gga 2o AYS Yoy

i

FPI
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o,
Aldrlel ddAE 83 &9, sEE 2y TPdEy 23FBL 235
5o HE AgsAlMe FAHYL ZAAAY. F, o5 2FETEL 5
44 §4 2 7 duAd B YARAL e 2D L G FAA
o HuAEFoRH $5e AAYAFAE BEHTA S

AeAzE Egslizne $74u0) g S0l FAHHA ojuF Jge
WA =AE goluy] Slstel &3, BE @, NEE Z4F 478vd R¥Eg
Aol ole] e FABEE Y R FAPARA} Wl

AIBANAE gallic acidol AW etherd FAsH A4S A3 FAEDH
e BHAPHE £ FHEEA W@ ABNse} A5 AFYL moivh
Golrb gasiEel $5aAY A48 iAol 2Yn BaE F58d s
o144 NEe dnA sk

A2AdAE D W

g
o
02‘.‘4
s
=)
o

A3 1 EFYVEF 25E

1. 49 A=

B AN A1g3 &9 £ BEAGAA FRlaHen, $2e FEUS

e Fo desdnh dTAS EXNE YA HARA @S AFoz
o) o2 RE FEW g FA-F olHtus ZAN AEE F

oloi

34l Tween 80 (Duksan Pharmaceutical Co. Ltd.)® Span 80 (Duksan

Pharmaceuti—cal Co., Ltd)& AH&38tdch 2P T2A AAFAFAL ER
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#H &£ DL~ -Tocopherol (Junsei Chemical Co., Ltd.) & T3} AMg3+4 ),
2. 49 94y

7h A EFA9 =A

BFEFRegdd EXGgde 2% 5o o we zAdAL F §A, B,
Tween 80 + Spang0 (1:1) ¢ EFF3AE 22 1009:19 HEE 4o 3,000rpm
ol A 308z #A3 o FAFGAE ANUY. &9, &Y, X 23EF
(e]F 77} Cl1, Pnl, HDH EZHEE methanoldl] &{AA tiFF, =X, 5
FHegd, SxXagdd 242 0.01%, 0.02% =71 HEE Htee &8¢ F
AeE g B3 Ed vastd. Cl, Pnl, HIZ &9, €9, SZANRE B3

o 70% acetondl 20¥7 AX T F GujE FHLAA QA
L = P

Aot o] &A= Rancimat 617 (Metrohm jit, 2$2) & AM&-3Th Al
884 25g% absorption vesseld] ¥ 110CelA 20¢/hrd] £28 7|8 F
AstHA ABLE 718 A Z Yh. Absorption vessel W8] AVAREE V&%
HogRE FEZIZHWe 77 dFE ATt 7E&717F 2AEE AAE
A AYE FEZIZLE ST ZF FEEEE o] AE A3 FAE

73 E=AE AhEe A8 st
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ZAE AEE 4H6TE 288 F27]d4 A4sE ARAZIHA] AT A
8% AF3le AN ENE FAHISG AAEE vusAd. P EsE
AOCS W@ gastd =Asgow, 42 lkgBe FAstEe W g

(meg/kg) .2 FEAFHUTE F, A& 1gdl acetic acid - chloroform (3:2)& 30mé

Yo F xgee=gudE s 05mE Hrtete] 18R EEH FHSF 30mE
¥, 0.IN-NazS:0z 84 o2 wed@do] A9 glojd w712 A g AEA

AloFS 2-3E dol=d F oA AHAS AT
L E7He] A2EL tEH 2ol AdEt.
(S-B) X N x 1000

X
(2l
)

POV{meqg/kg) =
A&

S : sampleo] ™3 NaxS:0:3 4 F

B : blanke] 3 NasS,:0:8 A F

N : normality of sodium thiosulfate sol.
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43 2. ZYVEF 2FSEY 959 Fg4a3 4
1. 4348

£ A ALLg &9(C2, C3, C4), £=(H2, H3, H4), Z(P1, P2)o] ¥ ¥
FE2EL FYAW FFFAAA dFd. A AEE EHEL Fig 1, 2, 3% 2
ok HZT Agoez FAEAsIAQ BHAE Sigma AFE AME-3I6 1, ERY
£ Tocopherol (Junsei Chemical Co., Ltd.) & T3t AL&3dk. 5%

i

Ae A DA G AFLE (FIFUNFLEZRE FFLo} A
g3kt

Table 1. A4 Al&d ZYMasHF 2558E 3
TR ‘
of 2 7l %
. = ‘ ]
ZFEE C1
. E Z A Cc2
£y
Heg dgx C3
T4 92 C4
ZFZ2E H1
N EtOAC 9~ H2
X
BuOH 9~ H3
4 A H4
dH = A P1
7z
EtOAC 9 P2

BuOH : n-Butanol, EtoAC : Ethylacetate
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2. 433
7t S} ET FA

ket g7 AOCSHH & 838t &AM AEd W& TdstA sl

22259 FAAEE vadr] it zAl AEE 60CAA AFA7EA
QA Aziuiek A EE AHs Arte 2489 Aske ACSPHE e $&
dol 2A4sdrh. & AR 005g8 500mMAZAEe 2T B F e 100mE
7hate] sl SAIZ g AA G 056mE H7EEEe] 0.06N-NaOHZ A A3 A

o SHAe BEA0) 3027 HXHE PO Sk At Awpge bg

0.05N-NaOH A A% X N X 56.10

AV. =
Wig)

W = A 8%

N = normality of NaOH
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70% aq. acetone (C1)

pet. ether ext. Water

layer

Ether extract (C2)

Water layer

EtoAc

Water

layer

BuOH ext.(C3)

Fig. 1 €%2] AAHA £& 2L 9.
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70% aq. acetone (H1)

Hexane ext. Water layer
Ether ext. Water layer
EtOAc ext.(H2) Water layer
BuOH ext. (H3) Water layer (H4)

Fig. 2 322 A & 9 Y.
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2

70% aq. acetone

pet. ether ext. Water layer

Ether ext. (P1) Water

layer

EtOAc ext. (P2)

Water layer

BuOH ext.

Water layer

Fig. 3 72l AAH £& 9 .
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A3 3. EvlEF FAF AR

1. 4dA s

B8] Al2s AEAHHFEAQUA methyl gallate(MG), hexyl gallate(HG),
stearyl gallate(SG) &+ 4 F1, 2, 3, 4 & HHDP benzyl ether, Catechin benzyl
ether, 5,6 - 0 - isopropylidene - 2 - ascorbic acid,
2-0-(3,4,6-tribenzyloxygalloxyl)-5,6-isopropylidene-L-ascorbic acid= %t}
ostatol A ATt AFFY EXE FUAA(F)NA HI7PEO] HolA &

& Aem Asstart

Table 2. A&l A88 EANeF FF

T ol & 75
Methyl gallate MG

284 gd
P Hexyl gallate HG
Stearyl gallate SG

HHDP benzyl ether A 1
Catechin benzyl ether T 2
5,6-0-isopropylidene-2-ascorbi Al 3
) 7 el & .
SR I
2-0-(3,4,5-tribenzyloxygalloxyl T 4

)-5,6-isopropylidene-L-ascorbic

acid

-~ 139 -



2. AFWY

7 AEFA Y 24

W75 =X 242 MG, HG, SG, &4 %1, 2, 3, 48 0.02%% #H7tstn Ex

51%, BHASH @3tk

o} SpastEzt 53
AOCSHH & $83He] kel AY3 FAss YPstadoh

= 4

AOCSHH & $&3ted &9 A3 TdsA APt

A3 4. FaAsygo] v FEEY 4835 ANY

1. 23A4s

= Ay AHRE FFEEPD, EVYEFESECDE THAN GFAAqA 5

dua, =z FA fAs At AFAM FAE (FHHIALAZTAEE AL

galgem, B2 BEATE dnHes TUY 4 b mxAEWDE 7

e ez AzAY fAE D AFNq FRE (IBEHB AF

& A&
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2. 23wy

b NgERAY =4

A9 AHasE A 002%K e &NFEET REEES ERAAT

g, 2y wE

duager SYx BHEE AF HEdE WEE g WA Ex mix

7b% 1kgol 2 30mE Ao WEF FH, FH7FT 500gF M7 500gel 3 ether

222 002% 01gs HA7eQo. & 42 H 180T HA2EY A =Yz

wEe HAY B Age EUz B35 2@ quAPEAY FIsgon

AMEAR &9FEES AHESHHH.

o ove = Ax

PE§ 500gT AlFAA TR @F F =EXATE 40gFHIEte £

ojul Agolt FAe] P& AFomsel e Y F WA ¥ wAY

Figay

AOCSHY & $&3te] Ao AP LA HAsA
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A 34 Ay 3 uF

1. &9 =FFE(C19 FAsad

Clzt Ezd &g 727 001%E H7/FYUE W /=713 54 ZA4E Fig. 4
A diFfd FH/FE fFE713%0] 45hrol:, CLE7HtE 5%hro2
13198 AsdA gt AN, ERHE AJMTE 465hr2 C1H7FTol ¥l8t e
garsizgol dojge BT EX9 AS FHATFE 342 Cl1HVME
3.75hr, EZH &2 6.65hrE YEIRT 002% H7MAE Wl FE71% F4 A
£ Fig. 59 EASATE dFF FHMAT FE712F] bhrolx, ClHZ/MTE
6.25hrz 1.25W19] AAEHA7 YN, EZHE H/HFE 53hrE CIHT
of Hlsle] Fatsigo] "ol & R EX9 A$ ClYZ/tTE 38hrE FH
7b 3hr3 Hlaste & Ade i

HEF EXo Clo EZHES 2k 0.02%E H7E8ta 45CoAM A gataA
#1818 7be) WEtE £4e AFAE Fig 67 2ok UFHE 3FL ALHAS
W FHd 779 338 mea/keol wlEd Cl1¥7ETE 90 meg/keo 2 A S 3AbsHH
2 RYek. ERWNEL 815 meg/kgl2 FA/TFHRTE AX st 239 A
2 Jehuide 9 35 A 3 =X FAsEsE FHZMT 9.0 meg/ksel
vjaled, C1 A7FtE 31 meg/kegl2 3EstHo] Hojpn, ExdE Hrb+e
9.2 meqg/kgE W& FAFHGE BT

AFAa8d R EXFgde g Cl9 443 &d= Fig. 73 2o T

seale 357 AFARE W FHNTY AAFEIE 664 meg/kglE C1H
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7btE 175 mea/kgd] WHE, ERFES 493 meq/kglE W& FAstE e B g
o @d BRI 1 3 5% o FHsTe FAsENE 247 61, 117,
400 meg/kgo. 2 A A Frhe WA, ClE7M+ 247 36, 6.5, 10.1 meg/ke
o8 FHIbe vlastel Ao A JEET
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Hours

Fig. 4 €3%32%% Clo] 001% H7l9d 5, A2 rancimat

H =717k ¥l &, (110C)

EX+ ERHE
=X+ 81
=X

o

+EIWHE

o
=S
ol & f/+

Lo
E

2

41

o
I

Hours

Fig. 5 €9 232 % Cl 002% H7Fd U5, A9 rancimatZHo| we F &

717F vl .(1107C)
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0 7 14 21 28 35
Days

Fig. 6 1559 =xd §923&E C1€ 002% I/ F 4H5CoAAM AEFats)
Al Y HakskE 7

-A- U5, -l gFRA+EY, -@- AR EIAE
-O- 1 Bx, [~ EA+8Y, -A-: EAERNHE

250 -
200
150 :

100

POV (mea/kg)

50 -

0 7 14 21 28 35
Days

Fig. 7 A5 7849 EXFEY &9xFFE C1E 002% H7ME F 45T
oA AL e FHAYEHE T}
@ OEaREY, -l FARRAE, -a- RERAHdEanE,

-O- BAREY, O EAREY4EY, -a- 0 EARRYEAAE
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$92328% E2982 47 001%2 F/HE WY §E/1% 54 A%E
Fig. 89 A9tk %59 FAAT FE71Q0] 45hrolm, $Y2FEEY
bt b6hre 2 1.24v19] A3 A A7 A, EIHE H/T+ 466hro 2

EJAXFEEH7ITO vsty Aol WojAe B X BS FIHA
TFE 34hro2 &£UXFEEH/ITE 36hr, EZHES 66ohro2 YENWT

002%8 H7tA& W9 F=7] 54 A+ Fig. 9% o dFF9 FH7+
FE7Izke] Bhrolil, £AxFEEH/ITE 63hr, EEHNE H/FE 53hro 2
£ FEE AT viatq Eangsd FATE 9e Fasge] mydh
A¥ FANTE 3oz $Y2FEEHNTE 34hro 2 Vet
FFot EXo £d2F2EF EIHES 47 0.02% H7MEta 45CAA 55
2 ARIEA 15002 FA8EHE FHS A} Fig. 109 2ok F
€ 3% A ¥ FHNATY HAFEVE 338 meg/kg LB EYXRFEEHT
€ 112 meg/kg &2 Z¢ A5 HE BHJAT, EAHEL 815 meg/kgE P15}
go] WolFth. @ 55 A% F9 EAY FABE FHATA AS 244
meg/kg, EHZFEEHITE 164 mea/kg 22 s o] T HIMF o ulse
A JYeEldoew ERsE H7FE 281 meg/ksR £AXFEEHIT A
o gre gasEe nyrh
PRl EXfgdel @ 0.02%9) FASANE Fig 1% B BT
fr FEdelE 1, 3, 55 Fo ¥/ FAEIIL 242 212, 664, 119.3
meg/kgo 2 "ASHA FIEAEd we) EdxFEEHTE 4 7, 219,
701 mea/kgo 2 FH7FFA HlE FAgEo] Hojde & = AU E:NE

H7tFE 125, 49.3, 885 meq/kgl 2 EJZFESEHIIT vl8) @& Ay
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gl X 55 Fof FHIMT FAAAEEIHE 40.0meq/ke

o] B¢ 169 meg/kgo2 FF FAEHE UeUrh ER

& Btk &8 EAH

HE HA7HE blimeq/kg 2 FAIE o] P HAFT
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EXl+ E3H &

=X+ &Y

=X

+

fm
a1l
i
i

o %
I
40
+
s
Ho

s}
n
Ho

Hours

Fig. 8 £94x=F&E0] 001% M7t WF+F, £A9 rancimat F4 @& F=

713+ ¥l (110C)

10

o
N
~
[e)]
[es)

i
o
it

Fig. 9 €4xFEE0] 0.02% ¥7td ¥+, £X9 rancimat 53 ut

71z ¥l 1L.(110°C)
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250
200
150 |

100 -

POV(meaqg/kg)

50 -

O é; i 1 ]
0 7 14 21 28 35
Days

Fig. 10 l5f¢ ©Xd £UXFEES 002% H71e F 45CAA AFAEA

o] #HAikstE L

-A-UFA, -l U+, -@- L USRS ERNE
-O- 57‘] -O- 0 €RA+E8], -Aa- 1 EXERAE

POV {mea/kg)

Fig. 11 W5 fH5ds} EAFgde] &J2FEES 002% H7HE F 45Cq

A AEALEA 9 ks gL

@ UFRAEY, M AERESAEY, -A- AFAFGAERAE,
O EXSEY, -0 EAGRAEY, 4o EXFYdEadE
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3. 3EXxFEE] FAREH

o

H1S 001%3 718 W Axg Fig. 1290 HAEATE 5o FHHF
=7)7ko] 45hrol 32, HIH b7+ 5.3bhro & A3 AaA7 Ui, EAHE

bl

ot

btE 466hro2 FEE HJHA FARAEIAL e Ao Bt X9
o BT E 34hro) 1, HIAZMFE 37hr, EZVELE 665hrlE EZHE
AN 2Z2E el HlEte & ¥ S BT 002%E HMRE W
$512 27 A4S Fig 130 EASRAT. 955 FUAT AAE F
E7]%ke] Shrol 3, HIAZFF7F 59hre 2 Ag A as7t axe . Exd
£ #H7}7E 53hrE HIH7FTS Hlsd $4¢ 2iv =X 3%, #3747
= 3hrZ HI1E7}7E 3.25hr, EZHEL 8%BhrE F2E A7 vh7HA R
EEEER LSRN N
P54 Exo] HIF EaFHEE 47 002%4 H7Fska 45T A st 1
z7Aow FAEEs e WHE =AY AFE Fig. 149 zd. 357 A% o
oA FH7Fe FAEEsE 338 meg/kglE HIH/MTE 396 meg/ke
ge ZatA Jvegoew, EAHEL 8l5meq/ksE TS o] "ol
37, 55 AH F EX9 FAEE FHMTA B¢ 244 mea/kg, HIF
b tE 284 meq/kg o2 AN FHFE  Aojrt ALY, AR
ol Blate Ee FAsEL Yudoen, ExsE HHTE 281 meg/kglE H|

P Egaerdy Exetdo] g F4raty nlie Fig. 169 2o AFF
gl & 1, 3 55 F9o FH/TY HasErME A7 212, 664, 119.3 meq/kgS.
2 HAEA =73 vk, HIH TS 22 116, 382, 787 meg/kg22 F3H 7

Fo) nls) gasgol A JvEhgt. EzHE HUMTE 125 493, 885 meq/
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kgo @ HIHZFF W@ ZAF%E BAth@&d EXFgdedA 1, 3, 55 F9
Ao fAbstEstE 44 6.1, 117, 400 mea/kg2 2 &vbe F7HE UERA
on, HIH7HTE 42 73, 90, 171 meg/kg &2 FAst o] Hojdg o & 3l
vk, EZ;E H/HTE 148, 377, 511 meg/kge 2 FHIIT HIFH MO
) ate) @& FAbetE S YEbdG.
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Fig. 12 3Zx3&8F0°] 001% A7l9 d5FF, 49 rancimat 4 & &

E7]ZF vla, (1107T)
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Fig. 13 32 xF&E0] 002% #H7lg dFHF, A9 rancimat A4 u}

Z71ZF B]&. (110C)
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250
200 -
150 -

100

POV (mea/kg)

50 -

Fig, 14 ¥ f9 X0 TZ2FEES 002% 718 F 45CAA AT ALEHA

o st

A OFA, B WFAEL, @ dFReEadE
Ot EA, [ BArEE, -a-: EACERAE

250

POV (mea/kq)

Fig. 15 W% 4-Sed3s Exfgde] Tx2FE5ES 002% H7He F 45T
A AFAEA 8 At EHE L

@ AR, M- URAAYAeEE,  -A-: OEfRHGRaAE,
O- EAsEd, O EXSRGEE, -A- o EARGGERNE

L
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Ag 2. 25389 $9s59 FuA8A

L 6o A5 qa &3, 53, 79 $22Y9 Fustas)

UFfol &9, 29 £ FEFE7 o -tocopherol, BHAE 7tz 0.02% 37}
a3 45°Col AREAAM Ttz Evte] W E 24 AYE Fig 169 2o
HFERE 3FL A% s W FH/ATE AAFEIE 16.7meg/kgel Aot
C3 #7l7€ 82meq/kgl® Z¥ FA45E S BYx, C2 H7H79 H3 H7HT
16.0meq/kg# 15.6meq/kg 0.2 2z7ke] F4tslg o] Yelyd,

EadEL 59.8meq/kg, BHAH /I TE 433 meq/kg2 & C3 H7l7d wlate &
Atg g o) "ol e, H2H M5 249meq/kgo. 2 FHIMFHY 487 o Beo)
APHAUY. 55 F FHAdEE FHATE 730 megkg, C2E 690
meq/kg, C3E 249meg/kg, H3E 653 mea/kgS2 A5t o] oy, HoE
859 meq/kgo.2 2tEl £ ARG, A4 FEES HHE F 60°Col A%
A HAstEve] WstEg A% A Fig 17, 188 ok g F/& 24Uzt
A e W FH/T HAEEIE 2958meq/kgeli, C3 HIbtE
2445meq/kg o2 FatsEo] Hojdg & 4 YU EZAHEIN BHAE
506.3meq/kg, 4488 meg/kgl® A7t £ HUed, H2Y AR
346.6meq/kg 0.2 AF37F FRAEHC. C2 M/ H3 H7FtE 293.4meq/kg 3}
286.2meq/kg S T vlxE A A EHAT. dFFE 2490 AREHAES
W FATETe A EThe 6680meg/kgolRoM, AFEEEARFEEHT
B 1224meq/kg o2 HIME FoAM M3 AE FA5ES BYu, FFEEP2Y
&9 FEECLE 3974 meg/kg, 415.2mea/kgl 2 48 S Ztu YT X

H49) #33E7he 8163meq/kg2E AFEE FAA RAox YEyt
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Fig. 16 5ol &3 #¥d 3289 sxo 2¥d F&5& 002% H7HE
4

Re)

B 45CAA AFALSAl S A4S E L
-~ U

-] 5F+C2(&7 ether ex.)

-A- Y FF+C3(& 9 butanol ex.)

- X - PEG+H2AZE X ethylacetate ex.)
~O-1 ¥ F+H3(Z 2 butanol ex.)
-@-: WFF+EZZVE

-l 9% F+BHA
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g8 8
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POV(mea/kg)

F 60CAA AFAsA 9] A4 EHE T}
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Dol
© O 5#+BHA

-
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#+C2(& 9 ether ex.),
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1200

1000

800

600

POV(meq/kg)

400

200

0 4 8 12.00 16 20 24 28 32 36
days

Fig. 18 i fol #, €3, 3% £89d &85 002% ¥/ F 60T =
FAatstal e #akskE L
-@- Q57
-0~ HFH+PL(H ether ex.)
-A- ) 5#-+P2(7 ethlyacetate ex.)
-x - T R/+C4(& 1] water ex.)

~-O- FH-+H3(E = butanol ex.)
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2. EX 9 AFAste] @ &3], =, 3 FEEYY FA3aH

EXo] &3, £3x9 ¥ F&EF g-tocopherol, BHAE 7zt 0.02% 713}
3 45°Co) AAERA FAEIie) W E FA3 AFE Fig. 199 HERRY
o EAE 55 AF sRe W FAHNTY FIHETE 66.8meq/kgOl U
EFHE3 BHA H7}FE 19.2meqg/kg, 7.8 meg/kg o2 72§ FAstE & YEHY
ded, C3 F7FTE 106meq/kge 2 F4+8 3ol BHA, EIZHET vlxsA o
E} kot
C3 A7L+E 75.2meq/kg, H2 H7HTE 89.7meq/kg, H3 ¥ 7++& 77.0meq/kg 2
2 FRFEG 24 vehd At £3 8 A02 YEET
ztzke] 22ES A/ $ 60°Col AAIAA HAAEETI M E FAG 4
¥ Fig. 20, 213} ok EXE 209 AZsAE o, FHTS FAFgEtE
342.0 meq/kg, C2& 303.2meq/kg, C3E 110.7 mea/kg, H2& 2980 meq/kg H3
£ 3232 meq/kg, ERAEY BHAE 240 meg/kg, 250 meg/kg2 2 #4158 o]
Zetdde. 28 2T/ gasigol glled, 53 C3¥ BHAYW EZF £
H8lo] #4877 A UegurE fou /- A gasEs 2a A
o EXE 1697 AFSAE W FHATFY HAsETHE 2220meqg/kgl 2 Pl
A7 7 P2 H7bTE 123meg/kg, 159meq/kg R ¥S A E S R,
C4% 486meq/kg2 At A Yeligich. H4E286.1mea/kg S8 7
bR Agrr A58 P13 P2E 369 AR TS A S
#g Yyehhded & EP1e gasigo] P2RT #A FAH AT
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D EAX+C2(& T ether ex.)

. EA]+C3(& 9 butanol ex.)
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A3 3. EYVEF FAFY AsAFA

1. 579 A58 A Gallic acid FAF 9 I3 &5
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SA% A3 Fig. 24, 259]¢),

FRE 169 AFARE o FANMTY HFAEIE 334.6meq/kgol Qo
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Ebtou} 37FA] gallic acid §4F EFE 31.6-1424meq/kg 2.2 BHAY E =¥
2 M7 4& WEn FAsadst €953 Holw 53, MG HGE o
Fst A
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