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SUMMARY

I . Subject

Studies on development of medicine, health drink, and

potted plant through the utilization of the forest plants

II. Purpose and Importance of the Research

Many plants in the forest, Taxus cuspidata, Acanthopanax senticosus,
Euphorbia jolkini, and Daphne kamtschatica etc. which is not well
known were used. Thus this study was performed to evaluate possible

biological utilization for the characteristics of some plants.

. Contents and Scope of the Research

This study was carried forward a scheme for the objective plant,
Taxus cuspidata, Euphorbia jolkini, Acanthopanax senticosus, Daphane
kamtschatica, respectively. ; @ Plant collection and survey of habitat, @
Survey of habitat and experiment of propagation, @ Experiment of
transplantation and propagation, @ Experiment of adaptation, ®
Development of products, utilizable experiment for health foods and

medicine.



IV. Results and Suggestion

1. Studies on development of medicine or health drink through the
utilization of Taxus cuspidata S. et Z.

This study was carried out to screen possibility of development for
any functional beverage and natural medicine from the extractives of
Taxus cuspidata needles.

Collected materials for experiments, Taxus cuspidata needles(953g)
was dried in laboratory for three weeks and were prepared to fine
particles by a grinding mill. The ground samples were extracted with
acetone-water(7:3) three times at room temperature for three days in a
glass jar. Also Taxus cuspidata needles(500g) were extracted with hot
water(100C) for genera analysis. The crude extracts were combined
together and then concentrated on a rotary vacuum evaporator.

The mixtures were fractionated with chloroform, hexane, butanol,
ethylacetate and water on separatory funnel and concentrted and freeze
dried. Each portions was column chromatographed with Sephadex LH-20
eluting on aqueous methanol, ethanol and ethanol-hexane mixture.
Predetermination was performed with thin layer chromatography using
precoated cellulose F and TBA(t~butanol-acetic acid-Hz0, 3:1:1) and 6%
acetic acid as developing solvents. Visualization was done by illuminating
ultraviolet light or by spraying vanillin-hydrochloric acid-ethanol
(60:0.15:6, w/v/v) followed by heating.

The structure determination for isolated compounds was done by

interpretation of 'H NMR, ®C NMR obtained from Bruker DPX 400MHz



spectrometer and FAB-MASS spectra.

The isolated compounds were as follows:

Taxus cuspidata needles ; (+)-Catechin, (-)-Epicatechin, Quercetin-3-O
- @ ~L-arabinopyranosyl-(1'"'-—>6’")~ 8 -D-glucopyranoside, and Quercetin
~3~0- @ ~L-rhamnopyranosyl-(1"''—6’")- 8 -D-glucopyranoside(rutin).

The results of general analysis for Taxus cuspidata needles were as
follows: Geneally, Crude lipid of chemical composition was better
acetone-water extracts than hot water extracts. Potassium of mineral
contents was better hot water extracts than acetone-water extracts.

The sensory analysis and in vitro antioxidant activity of drinks
containing the extracts of 7Taxus cuspidata was evaluated to ascertain
the wvalues as a possible ingredient of health food. Two of drinks
containing 2.4% and 2.8% level of Taxus cuspidata extract fortified with
different flavors. Sensory analysis of the products were evaluated by
hedonic scale.

In addition, the antioxidant activities of the products except for gum
were determined by the method of free radical scavenging system using
DPPH. Antioxidant activities of the products determined were improved
by the addition of the extracts. Judged from the references, the extract
of Taxus cuspidata cannot be approved as ingredients of health food

because of its toxicity.
2. Studies on development of medicine or health drink through the

utilization of the Euphorbia jolkini Boiss.

In Euphorbia jolkini Boiss., in the study to find out optimal seed

_10_



germination soil medium 50% of seeds germinated in vermiculite within 5
months and other soil media did not seem appropriate. All germinated
seedlings showed normal, vigorous growth after transferred to the field.

This study was performed to evaluate possible biological action of
some medicinal plants and to ascertain whether they can be used as
biofunctional resources for human health. As a materials, Euphorbia
Jolkini which is not well known were used. Roots provided from Dr. Han
Sang Sup, Kangwon National University, were dried and extracted with
hot water or ethanol, and the resultant extracts were dried and
lyophilized.

First, in vitro biological activities regarding to antioxidation, ACE
activity suppression, HMG-CoA reductase inhibition were evaluated. The
extracts showed the antioxidant activities in the model of DPPH
scavenging system and microsomal lipid peroxidation system. The
antioxidant activities were higher than that of ascorbic acid especially in
Euphorbia jolkini.

In in vivo experiment using mouse, powders (extract) each were given
to mouse at the 0.5% level of diets. On the other hand, one third of
mouse given to Euphorbia jolkini were died before the end of feeding

period showing the toxicity of it.

3. Studies on development of medicine or health drink through the
utilization of the Acanthopanax senticosus Harms
In Acanthopanax senticosus Harms, immature embryos were found to

inhibit successful germination in the study to promote adequate

_11_



germination. Well-developed, sound seeds showed 75% germination rate.
For rooted cutting propagation, IBA, showing 53 to 60% of rooting rate
with hardwood in spring, was better than IAA, NAA, kinetin, and
routone in the range of 500 to 300mg/L, while for root cuttings kinetin
was better than any other regulator. In root cuttings polarity should be
maintained and roots be used with diameter bigger than 10mm. Rooted
cuttings were far better in shoot growth and root development than root
cuttings. Rooted cuttings were successfully transferred to the field even
in the midsummer when they were hardened for one and half months
under the shade. From embryos of seeds originated from Siberia and
Hokkaido, embryogenic calli were induced, but further development was
not observed. Further study for detailled procedure and treatment is
required for the germination of normal embryos.

In the natural population study to find out proper ecological and
silvicultural conditions for artificial plantation establishment, it was found
out that the natural places are located higher than 1,100m at the
northeast and/or north hillside or valley including a lot of stone under
the relatively heavy over-story.

This study was performed to evaluate possible biological action of
some medicinal plants and to ascertain whether they can be used as
biofunctional resources for human health. As a materials, Acanthopanax
senticosus is not well known were used. Each leaves or stems provided
from Dr. Han Sang Sup, Kangwon National University, were dried and
extracted with hot water or ethanol, and the resultant extracts were

dried and lyophilized.

_12_



First, in vitro biological activities regarding to antioxidation, ACE
activity suppression, HMG-CoA reductase inhibition were evaluated. The
extracts showed the antioxidant activities in the model of DPPH
scavenging system and microsomal lipid peroxidation system. The
antioxidant activities of Acanthopanax senticosus were lower than that of
ascorbic acid especially in Euphorbia jolkini. The action of Acanthopanax
senticosus inhibiting the activities of ACE was more effective than the
extract of Euphorbia jolkini.

In in vivo experiment using mouse, powders (extract) each were given
to mouse at the 0.5% level of diets. The extracts of Acanthopanax
senticosus decreased markedly the blood glucose level to 50% of the
control groups. Furthermore, it lowered the serum GPT activities
indicating protective effects of liver function. These effects were higher
in extracts of stems than roots of Acanthopanax senticosus. The results
suggest that Acanthopanax senticosus, especially stems, may be used as
plant resources for human health to providing functional foods or
medicine,

The sensory analysis and in vitro antioxidant activity of drinks, candy
and gum containing the extracts of Acanthopanax senticosus was
evaluated to ascertain the values as a possible ingredient of health food.
Three of drinks containing 0.3% level of Acanthopanax senticosus extract
fortified with different flavors of the extract powder were prepared. Two
kinds of candies containing 0.1, 0.2 or 03 % level of Acunthopanax
senticosus fortified with different flavors were prepared. Gums containing

0.1, 02 or 03 % level of Acanthopanax senticosus were also prepared.

_13_



Sensory analysis of the products were evaluated by hedonic scale. In
addition, the antioxidant activities of the products except for gum were
determined by the method of free radical scavenging system using
DPPH. In drinks, citron flavors were higher than Chinese quince and
bacchus flavors in hedonic score. In candies, herb flavor was higher than
cinamon flavor in preference and the addition of 0.1% extracts produced
the highst hedonic score. In gum, the addition of 0.1% extract was
higher than 02% or 03 9% addition in hedonic score. Antioxidant
activities of the products determined were improved by the addition of
the extracts. The results showed that Acanthopanax senticosus extracts

can be used as an ingredient of health food.

4, Studies on development of potted plant for the Daphne
kamtschatica Maxim.

This study was performed to establish of propagation methods and to
develop for potted plant of Daphne kamtschatica Maxim..

Daphne kamtschatica was distributed from 750m to 1,250m altitude of
high mountain and showed south, southwest, and southeast slope of the
mountain. Habitat of this species was shaded place with 11-27% of
relative light illuminance. Therefore, potted plant of Daphne kamtschatica
must be planted shaded place and humid soils.

For successful rooted cuttings, coarse sand medium was
recommendable, which showed 55% of rooting ratio. But fine sand,
habitat soils, and vermiculite medium showed 5% rooting ratio. In

Daphne kamtschatica 80% of the stimulated seeds by seedcoat treatment
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germinated within on year in experiments to develop proper seed
treatment methods for sound seedling production, although usual seeds
showed only 21% of germination rate. Therefore, seed propagation proper
methods rather than cutting propagation for the seedling mass
production. 89.5% of the seedlings were transferred to the field
successfully.

Especially, Daphné kamtschatica suitable tree species to transform of
tree form with the well curved character of trunk and twig. But, the
transform of the tree form must be carefully, because the bark of this

species was easy to separated from the woody tissue.
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9 AE B3ge 1029 FEE7Id ¥L Fo oAE-E
(7:3)9] FE&ME F 7L 7HF HAJH F EEY £ UE A¥AAA &
3¢zt A3 FAH. €HE o439 FE TE Folli tA FE&
E Fo FHAG o] =2E 33 vESY FEES AU FEL2
YAl evaporatorg °]€ AYFEEIA FUIEWE EF

o AHE F 600w AEE A3 BIZYIIZ SAFL IAHLE 22
2EXES ATY E£¥SY 2229 59 IdFES AAIIY 2xFe=

B4 FAE dodlE ERAE AAT FTE dEolA
HOlEE o8& s847 cddotAdcELd P2 YA dvHF
o2 dEoAH ol Ed s AEAFY FHEOEFY SFEo] 2R F

g F2 AEAFIY @FEEC] ZHRE FHRRE=FY
BEEol F2 EASA 9. UL EAHIFER SZRZIFLFIFEL
4313 FFAZ FHE Zaddd. ada d2DoiAHELNH FE4
< A Fo FEAF3A €& FATFAS

S

Lo
%
o
tlo
of
oft

@) FE=9 T&%, FEE THE/FELY 71T (g X100)
Aot H o ELA SAE 1 2.9%(28g)
F&4 IFE  18%(171.6g)
22X ELAY ¥R 48K BFEL FEAET B HA =
BAZ FFA2 FEdA 2&sd.

G) Z2ga=ZntEDHY
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ZY ZAEAZE Sephadex LH-208 AM&3d o™ ZYEY AV|E WH
3cm, Z°] 60cmiAct. AHELEHZE FE&4 E dLolHJELEA FFE
o 2% WgS-E1DE AHESEAT AJEHME EFES FU Fo ZH
o FHFARL AL ALHoR FFHAFH ZHEE FHHA Yo
£-9-2 Fraction collector® ©]&3te] AARAFY A F#d AH=2 Eio.

6) Aot e IELN FRE

2y FYUFL 173golRerm AEZ Q2 TLC AA 379 FEoZ
39t TE1L 8g, TE2E 16g 283 TE3L 62g8 AU

O (+)-catechin

Sephadex LH-20 Z-R/dolA AH&vf WEg&-E(1DE Z2vEDY
g FIFLEAN 22 A HA FE 3 dGSF & A4S o83 A
AR L 4t A AL He ZFAEY €% FFES 22 T I
o &2 F 6gF=AT

O (-)-epicatechin

(+)-Catechin®] B & W& F& FEH F WA, A ¥4 #
g3 Fo) AZ2tEIHHE S =9 (-)-epicatechin 4g& TEIFHA
o}

O EAA 8FEo] TFH oy B} AT £40] aFEH

He

M &4 g¢=

13 4y 2& AASFon dEFazaieads EAEH B2 FF79
s3Eo] THH Uk 2 FIFL 325g olgeH 57 dEex
TLC A 549 FRoz Uyolgch A ¥MAE 228z F WA= 78g,
A WsE 05g, Ul WAL 02g 283 vHAEREL 048z ERATh
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®) d=z2e2 TLC

W2 EIHI(TLO)Y AHEE 2@ AE202E 3 Feag

e AFEEIEY. AJMEmWE2E -BuOH-HOAc-H20(3:1:1, Solvent A)3}
2% (Solverit B)E A&t =@ TS AW A uid

-gA A E AR 2R S FE EEE E29 98 9349 1

2 TLCE ol-&3ted Ao AZ(254nms} 365nm)E 29 #FF® T &

AAE By A4S BRI ddEAY FAE dHAE 239

£ A&t

FE

O (+)-catechin
AERLE TLC oA TaAd w$ e FYoz vhgg 5% on

=

ojff ¢} Rf= TBAYA 052, 6% ZAteAE 044F YerAT

O (-)-epicatechin

AEZLA TLC AolA T thate (+)-catechin® W|2dA 73
o2 whgS 3F o ojue RfE TBACIA 039, 6% ZAAAE 031
& YEAT

(9) NMR spectrum

g 7337l 984 BC-NMR # 'H-NMR 23z —Er—@.‘d“?i-‘l“q
ol 2HEYE oln] 4HRA EE 2HEYI uHlII o)Eo] &5
(+)-catechin® (-)-epicatechin & 3T F YT} e g3t

NMR 2¥edg tt&1 2},

QO (+)-catechin
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PC-NMR(ppm, Acetone-ds): 285(C-4), 689(C-3), R9(C-2), %B6(C-9),
BACH), 1009(C-10), 1154(C-2), 1162(C-5), 1202(C-6), 1324(C-1"),
146.4(C-3), 1464 (C-4"), 157.1(C-7), 157.8(C-5), 158.0(C-9).

'H-NMR(S, MeOH-dy): 2.5(dd, J=8.2Hz, 16.1Hz, 1H), 2.85(dd, J=5.4Hz,
16.2Hz, 1H), 3.95(m, 1H), 4.55(d, J=7.6Hz, 1H), 585(d, J=2.4Hz, 1H),
5.92(d, J=2.4Hz, 1H) 6.8(m, 3H).

O (-)-epicatechin

BC-NMR(ppm, Acetone-dg): 29.0(C-4), 67.3(C-3), 7.7(C-2), %B.7(C-8),
%6.3(CH), PAC-10), 1152(C-2), 1158(C-5"), 1193(C6"), 1322(C-1), 147
(C-3"), 1458 (C-4"), 157.3(C-7), 1576(C-5), 157.9(C-9).

"H-NMR(5, MeOH-dy): 2.71(d, J=16.7Hz, 1H), 2.88(dd, J=4.1Hz, 16.3Hz,
1H), 4.19(s, 1H), 4.82(s, 1H), 5.93(d, J=2.2Hz, 1H), 5.96(s, 1H) 6.8(m, 3H).

(10) 3gE9 54 € SEad
O (+)-Catechin

o] FFEL B HEA A FFE ¢ g 53 ] &

e = FHROZ Bo] gelA Utk GE £E9 FEYRAE U
2ol 78 9 F

75 99 3 4% 3 hyoz g8 glon o 4

2 9%e 74 4 Yo BAN I3 4 oS
34 €8 2 4F Az 2 /54E 2oln Yk FUF o4, YA
RA, FASYA, LR $7 AA, AZEQ B¥ 44 59

37 glgol A

7

ek

—
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O (-)-epicatechin

o] FFEL (+)-catechinF TLT EAFE 7IAT Jon @A 3W &
29 AFYEI T2 JRAZAN A EA Y Bo] EAE A2E gHAX
ATh EF (+)-Catechin®h #&sE o] wi$ 7] W& EFSTE
Aoz A g ¥& JHFd ZEa Qv

g3 g8 2FE OGeR 2o #A9F JA, dHAIF 94, 4
oA, FEAWe], s 2, 2EFFER Fo] YE LR BuyH
At

2. 2RME : FE9 UFFA L ARE

L

AFAN 1AAEN $9% £5 Qo] UF ANFTEHGN FE Y
154 AR F bsAel WS B Aoz BN 44 3%

29 A% /1FL 9% A7 FH8

N

kil
¥o
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N
df
o,
2
m 2
%
Ho
N
o
2

A 22d =] AF BHAE Lo TS 2

Akl ARsE FHFELERY Yo] B2 IVMAE AHFH
R, AT FE AL E2 AR AHT T APAAA ¢ 25T A=
g stgom, UFE7Z28EH dWS Rol EHUE FA EH3dd 24
T % 10g AEE AT 71ATF LS SAIAIS. old S3E 7]

& M.C=[(Wa-Wo)/Wol X 100)2 58%Ath.

FETY 2AE A%t £48 F5 I AF B3ge 1009 FE&7]d
B Fo SHE-B(7:)Y FEEUWE F 7L F AATh A EEo &
O AEAAA o 343 FHH FA HE ol 8do FEY B B
ol Al FEEWE Fo A o] =AL 33 WHEIHS FEE
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< dAY. FEHL A evaporatorg ©)4 AAEFING KLU E EF
AAG T FEE9 AAL o 600 A2 EJ3 2YZYNE &A%
I 1A FR2XES ATY TS FEEHE 59 FFES AA
At 2x o2 E ZYEEA AHE dodE G2y FXA FE AA
371 98td AAE ¥ A £ F EYHIE €43 )RR & I
AEAL BEIAY. olgA TR LE dodE EAE AAT
e ALt H O EE o]& T84T o ELA FFER £
stAth dntA oz ot H o EdE AEAFY THRxo=FY FF
¥ %

E4AFUEL A3 FFAZ AHE 2@sEY. ag 3 o EolAdoel
ELAIN FEASTEL YES A7 Fd FZ2AZRTE €L A
o},

FEEY FE(%, FEEQ@/FF 49 7115 % (@ X100)& cdEotAEH -l

ELA BFEE : 29%28)F FE4 FFE ¢ 18%(1T16g)E FAH AL

o, S22IXEL4 JFER YL FFELS FEIAER F HA &=
HAZ FFA FHA 2@sa gtk

ZY FNEBAZE Sephadex LH-208 AM&3tor, W A& ZH9 =

7 3cm, 2ol 0cmAT AHEW2ZE T84 E AdHolAHESR

A BAgE EF WEgL-E1DE ALt A¥LuE EFES H

o

T LAY FYLHER AF LS ALFR oz TFAFEY ZHE FTH3
A U9E L9 Fraction collector®: o] 43t AAFA A A4 HZ
=

) ALetAH =g B
2Y FUFL 173g oo™ 4E2ox TLC A4 3749 oz
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sttt A WA FEL 8g, F ¥A FEL 16g, A HA FEL2 62¢
< 3.

O (+)-catechin

Sephadex LH-20 Z3 ZelA Ad L& vE&-E(1DE Z2vEHY
E Yo EAN €2 A HA FEA s Aege5E4E o &3td A2
AL Jo F ude He 2RFYY €T FFEL 2L 5 A
&2 % 6gAEINT
O (=)-epicatechin

(+)-Catechin®] Z2HE WEX F2 FEF F A, A A 2L & 2ZF
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Sephadex LH-20 Z¥ Z=ZvtEIazjoddA WEL-E11DE oj&3d
12k dn) 22 E AAeder dEasetEady 24350 €2 T/HY
sgEo] EEHO AT ZFE FYFE 325 oo HEZ e~ TILC
goll A 57hel FEo= vHAT A AR FEQ TWIS 228g, F HA
Q TW2= 7.8g, Al AR TW3E 05g, vl A< TW4E 02g 283 w1
AR Eel TW5E 048g2 4Ath

O Quercetin-3-0- @ -L-arabinopyranosyl-(1’'’—6"")-D~glucopyranoside

T o9A FEQA TW2(7.82)% Sephadex LH-20 Z% o)A ethanol
-hexane(4:1 and 2:1, v/v)& °|43ld WiEA o= a2l E AAT T
o AEAYPeE A =T FAAHES 4 F YT NMR 2¥HExHS
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o] 43t FA3 Ay} FHHkol=d F Y WHFA FFHS I
quercetin-3-0O- @ -L-arabinopyrasyl-(1'"’—6’’)- 8 -D-glucopyranoside(250mg)
Ak

O Quercetin-3-0O~ @ -L-rhamnopyranosyl-(1’''—6"")- 8 -D-
glucopyranoside(rutin)

T WA FEQ TW2782)%  Sephadex LH-20 Z3 A4 ethanol

-hexane(4:1 and 211, v/v)& ©] &3 ftEAH R mRvEIfNE AATH &
o quercetin-3-O- @ -L-arabinopyrasyl-(1’"'—6’’)~ 8 ~-D-glucopyranoside
I £ A2 AZFHOE ¢t AT =T BHES 4E F AN
. NMR 2¥EHE o]&3fo A% ZF FHExol= WA FHE=R
quercetin-3-O- @ -L-arabinopyrasyl-(1’"'—6’’)- 8 -D-glucopyranoside®} H]<=
& 7=l quercetin—3-O- @ -L- rhamnopyranosyl-(1""'—6"")- 8 -D
-glucopyranoside(30mg) A t}.
3) B2z zvaeadu(TLC) : &FIAZvtE 2 (TLCO)Y AHEE @He
AEZ2E g3 Eg2gws At dA/A8dWZ=  -BuOH
-HOAc-H20(3:1:1, Solvent A)® 6% ZAHSolvent B)E AHE-3HT: FEgH
SAS A7) A udA-EA BAAE AHEIAH. Z-EE F
3 g EZY BEUE A9 1AY9 TLCE ol&3td AHo4d =
(254nm$} 365nm)E F TEF T LAAE He AL FEIHAG.
GAERAY FAE YA E 22HY TLCE A& AT

O (+)-catechin ¥ (-)-epicatechin 1ZdE A4 B3z on, 1997
Wxd g AEE AFA TEIGAH.

O Quercetin—-3-O- @ -L-arabinopyranosyl-(1’"’'—6'")- 8-D
-glucopyranoside

Aeszox vtz zrgE sy A =T8S OdUd R 32 0.50(solvent
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A)F 0.26(solvent B) l3th.

O Quercetin-3-0- a -L-rthamnopyranosyl-(1'"'—6"')~ 8 -D
-glucopyranoside(rutin)

Agzox wEzazalEady oA R %  053(solvent A)FH
028(solvent B) °I3 A =FH o= HH
(4) NMR spectrum

TF2E 7287 9814 “C-NMR # 'H-NMR 2FE- & 2A43g
ojE 2d¥EYE oln &I EF 2FEHF 9AIY o]Eo] &£
(+)-catechin® (-)-epicatechin 94& ALY + AJT F FFE
NMR ~ZEdL2 153 24,

O (#)-catechin® (-)-epicatechin= 1Xdx ZIFA gz on, 1997
dxde F712 989 FHA7 AEA #EEA.

O Quercetin-3-0- ¢ ~L-arabinopyranosyl-(1""'—6"")- 8 -D
—-glucopyranoside

“C-NMR(400MHz,  ppm, MeOH-ds):  15874(C-2),  135.4(C-3),
179.25(C-4), 162.41(C-5), 100.39(C-6), 166.74(C-7), 95.37(C-8), 158.41(C-9),
105.37(C-10), 122.97(C-1"), 116.35(C-2’), 145.76(C-3’), 149.27(C-4"),
11743(C-5"), 123.65(C-6’), 10358(C-1""), 75.36(C-2'"), 77.94(C-3""),
71.05(C-4""), 7752(C-5'"), 69.40(C-6""), 104.68(C-1""), 73.75(C-2""),
72.11(C-3""), 68.97(C-4""), 66.74(C-5""").

'H-NMR(400MHz, 8, MeOH-dy): 33-4.1(11H, br m, sugar protons),
517(1H, d, J=7.24Hz, H-1"'(glc)), 6.20(1H, d, J=2.07Hz, H-6), 6.41(1H, 4,
J=1.93Hz, H-8), 6.89(1H, d, J/=8.27Hz, H-5'), 7.68(2H, m, H-2’, 6').

O Quercetin-3-0O- @ ~L-rhamnopyranosyl-(1’"'—6"")- 8-D

-glucopyranoside(rutin)
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BC-NMR(400MHz, ppm, MeOH-ds):  159.33(C-2), 135.66(C-3),
179.39(C-4), 162.97(C-5), 99.96(C-6), 166.05(C-7), 94.89(C-8), 158.49(C-9),
105.61(C-10), 123.10(C-1"), 116.06(C-2'), 145.84(C-3’), 149.83(C-4"),
117.71(C-5"), 12359(C-6"), 102.44(C-1'"), 75.74(C-2"’), 78.17(C-3""),
71.38(C-4'"), 77.19(C-5""), 6856(C-6""), 10477(C-1"'"), 72.23(C-2"""),
71.38(C-3"""), 73.94(C-4"""), 69.73(C-5"""), 17.92(C-6""").

'H-NMR(400MHz, &, MeOH-ds: 112(3H, d, J=596, H-6""’(rha),
3.26-3.81(10H, br m, sugar protons), 452(1H, br s, H-1""’(tha)), 5.11(1H,
d, J=7.42Hz, H-1"(glc)), 6.19(1H, br s, H-6), 6.38(1H, br s, H-8),
6.87(1H, d, J=8.36Hz, H-5'), 7.66(2H, br m, H-2’, 6').

6) FFES 54 2 FHEH

O ($)-Catechin

o] FIEL B HEA EAH FFX W st 53] o] &
AL H5ake FAELR Bol €HA At e F5 FEAEFHE 2d

9] 94 59 % aH7 dFo] ZaFHYTh

O (-)-epicatechin

o] FFEL (+)-catechin® TLI EAFE 7HA3 gloem &x 3¢ &
429 ZFEHI OG-8 JHARA HEAY Be] SAs= A=
At E (+)-Catechin® E&3te Aol #f¢ od7] #HEd EFaT=
A efo A wjg gt #2u .

¢8R g 2dE veH 2o
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O %889 =4 : AzFo £4Y FEQ A7 50022 1029 #I&
Aol e Fo PAE-B(7DY FE4WE ¢ 42 AF M & &S
of & the AN o 3U AAS TY LHE g3 33

Bl A FE871E Yo FHFAT. o 2HE 35 WEIY

e

W

F2 165g ©IAth

O FEE9 24 : 52 AxH dojx FEE T 60g F=7 gutE
g st AMEHAT. RN S U FRATA A 4¥e
AAE e 499 ABVEE V)57 Astd 53] ¥ESS AAFHAG

O #8289 24 : Azso] ¥48 $2d A= 50g¢ T A9 27
2220 9 T FHFE F 150 AF AU F TS £
Te BRYAE FA 0T 2RV FLFEAN 647 5 &5 F
F¢ 4ASGT BHE g3 FF9 B BolUIL A FHFE B
of 4NZ B 55ES B AASHAT FE92 A evaporatorE o]
& BYESHLGD Faad dro] ¥EE AQ T $2 Azs 5
£¢ 3439 AA F529) Fe 236 oA

O F2E9 £4 : 32JxH0] 2o FEE F 60g A=/t LuiEA
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£ 2-2. F59 "I Z FHEH mg/100g)

7180 F&E| 59541 | 1462 748 3403 | 1055 | 109.10
Z

= | 316427 | 25627 | 1528 | 17240 | 1034 | 210.72

3.32dx - 59 AEEAH £ FHAAAEH

£
=
[1je]

ox
Hl
|
>
)
o
2
N
o
li?‘.‘.
S
o

o

713 &4 M.C=[(Wa-Wo)/Wol X 100)& 5.8% ft}.
FEEY ZAE st E49 FEY A5 9B3ge 1029 #4749
e T AE-E(7:3)9 FELYE & 7L J1F HYTD F EEY F
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< 4844 o 347 IFH FASD. HE ol &F{q FEd ¢S
obfx TAl FEEWE Fof JFsHY. o] 2&AE 33 wWEI}Y FEE
g A}t FE9L2 ©A| evaporatorgE °l € TEEFFA FIEHE EF
AAT Fo] FEEY AFHS < 600 FEE 293 FYZYIIZ A%
313 HeE F2EIEL AYY EFSY 2229 59 FFEL AA

At 24 o2 BYRNA PHAE dorE G20 £AM 5L A
As7] 91sted A4e 41 2 £B 3 2ot 938 Tl e 9
444 BAL BYHYTT oA YN YAE dost 2L A

A T dEolAEoEE ol§ FE&47 dEHAHIESA AFER
2eEstgnh. dutzoz dHolAgolEd s AEAFY FEEo=F9
3gEo] agn FEAdE @53 E 2 AEAFY BdFEEe] 2%
d FHEx=EFY FFE] F= & 3
ZIEFLASFEL ¢43] wFAD FH=E i
HoEL4ATR FEASFEL ¥ S A Fo 52 Axd9 F8& 54

FEE9 &% FEEQE/FELY 7NAFF(@X10002 d2otA He]
T 0 29%(282) &4 SFE : 18%(17169)2 TAEH U2
, BREIELA AFEF LA FFEL TEAEI & HA F=
BAZ FEANN e 2asta vk
2y ZAEBAZE Sephadex LH-208 Ab&3tgon @ A& ZHe
71 W7 3cm, Z°] 60cm JAoh. AHEuzes FE4 B g4
£4 HTEY EF WE-EQDE ALY AH L2 EFES F
o) Fojl ZH FANIR AFEWME ASH R FFAFH T
A UeE 49 Fraction collectorg o] &3ty LA FH A@ & 23
2 =gk

0
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(D) AEotAE | ELY TS

23 FAFL 173g oo AEZ2 TLC Ao 37 FEo=
s R A FEL 8g, F WA FE2 16g, Al A FEL 62¢
< ¥y

O (+)-catechin
Sephadex LH-20 Z¥ AollA A& & Hee-E1DE Z2aEIHY
FPFoEA L2 A HA FE A AEgeFE4E o &3d AZ
3< St I AE HE ZRAAPY &FT FFES S F AT
TEL & 6gAE ATh

O (-)-epicatechin

(+)-Catechin®] 2A& HEL F2 FEF F HA, A A 2E£E& =
4zl Fo AZEntEaH T EStY w49 (-)-epicatechin 4g8 &3}

mlm

o

O A WA #2o2¥H flavan #EA FFES vIfgoy 1) o
999 FREANE A%l A AAE YA Yo

Sephadex LH-20 @38 ZZvtEad g oaL&-E1:1)E o439
12 q¥ E2E dAsden BEFazvEady] £423%4 g2 79
el TEH AAT. T FAFL 325g oo g2 A TLC
ZolA 578 FELE UF T A WA FEA TWIL 228z, F WA
Q TW2= 7.8g, Al AR TW3E 05g, ¥l ¥ TW4E= 02g 283 v}
AgGFEQ TW5EE 043gS It

O Quercetin-3-0- @ -L-arabinopyranosyl-(1’"'—6’")~ 8 -D-

glucopyranoside
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F dA REQ TW2(7.8g)S  Sephadex LH-20 Zrd “gollA ethanol
-hexane(4:1 and 21, v/V)& o] &3t HEH oI AZnEIHE AAT &
o AEAAYOE A% T4 FAFES & F Ik NMR 2FEHS
ol g3t EAd A7 IlRwolz=d T A9 gt A¥HS
quercetin-3-O- ¢ -~L-arabinopyrasyl-(1’"’—6'")- 8 -D-glucopyranoside(250mg)
Tt

O Quercetin-3-0O- @ ~L-rhamnopyranosyl-(1""'—6'")- 8 -D-

i

glucopyranoside (rutin)

= ®#A BEQQ TW278g)S  Sephadex LH-20 Z¥ AolA ethanol
-hexane(4:1 and 2:1, v/v)& o] &38td ¥IExo g F=nEIfsE AT &
o quercetin-3-O- @ —-L-arabinopyrasyl-(1’"'—6’’)- 8 -D-glucopyranoside<}
Y ¢ UAR AZAPLRE ¢ A =N BHES 22 T AN
. NMR AHEHEG ol&3te BAF ZAFA FelEcol= wWigA IFFE=
quercetin-3-O- ¢ ~L-arabinopyrasyl-(1’''—6’")- 8 -D-glucopyranoside$} ¥]<:
s T2 quercetin-3-O- ¢ -L-rhamnopyranosyl-(1"""—6"")~ 8 =D~
glucopyranoside(30mg) S th.
(3) ¥tz gulE 29 (TLC) : @2 a2 vl 2T (TLC)o At4E w2
AEZ2E 943 EF28% g AHESEAT A/ME2E -BuOH-HOAC
-H20(3:1:1, Solvent A)¥ 6% =AHSolvent B)Z AF&stdcoh =g At
2 A7) HEA utdb-gd4 SNAE AHEIEAT Z2-hE 53 2
"3 ERY EFHE sl 139 TLCE o|&3td AHAM H=Z(254nmet
3ENm)E R BHE T TAAE By g4 AESAIY GLdERA
B9L 9siME 239 TLCE AH&3tth

O (#)-catechin

AEEL 2 TLC oA LA v 723 FHo=2 wgg 3o
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old] ¢ Rr 2 052 (Solvent A), 0.44(Solvent B)E YeEF AT

O (-)-epicatechin

Agze 2 TLC AdA @A st (+)-catechind H|=FA 2&
Agoz wE-g Qo ol Re= 0.39(Solvent A), 0.31(Solvent B)E
YEH AT

O Quercetin—-3-0O- a ~L—-arabinopyranosyl-(1’"'—6'")- 8 -D-
glucopyranoside

AEZ 2 BZAZtETHY FA =34L WAL Re 32 050(solvent
A)T 0.26(solvent B) ©]Att.

O Quercetin—3-0O- @ ~L-rhamnopyranosyl-(1""'—6"")- 8 -D-
glucopyranoside (rutin)

Agzex wFazwgazdly Ao Re #& 053(solvent AT
0.28(solvent B) o]R13 HA] =02 H YT
(4) NMR spectrum

TzE 7287 98 “C-NMR % 'H-NMR 24 RS #45ow
ol 2¥ERS ojv] ¢ EF 2HERAF NRFH olEo] &5 (+
~catechin® (-)-epicatechin 4& #21g 5 AU 4 &&= HET NMR
2HEHLE gy 2o TLCH 9% AL EIYIFA

O (+)-catechin

“C~NMR(ppm, Acetone-de): 285(C-4), 68.9(C-3), 89C-2), %6 (C-8),
%6.4(C-6), 1009(C-10), 1154(C-2"), 1162(C-5"), 1202(C-6), 1324 (C-19),
146.4(C-3'), 1464 (C-4), 157.1(C-7), 157.8(C-5), 158.0(C-9).

'H-NMR(5, MeOH-do): 2.5(dd, J=8.2Hz, 16.1Hz, 1H), 2.85(dd, J= 54Hz,
162Hz, 1H), 3.95(m, 1H), 455(d, J=7.6Hz, 1H), 585(d, J= 2.4Hz, 1H),
5.92(d, J=2.4Hz, 1H) 6.8(m, 3H).

S

it

~—r
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O (-)-epicatechin

BC-NMR(ppm, Acetone-dg): 29.0(C-4), 67.3(C-3), 79.7(C-2), %7 (C-9),
B.3(C-6), NOC-10), 1152AC-2), 1158(C-H), 1193(C-6), 1322 (C-1),
1457(C-3'), 1458 (C-4), 157.3(C-7), 1576(C-5), 157.9(C-9).

"H-NMR(5, MeOH-ds): 2.71(d, J=16.7Hz, 1H), 2.88(dd, J=4.1Hz, 16.3Hz,
1H), 4.19(s, 1H), 4.82(s, 1H), 5.93(d, J=2.2Hz, 1H), 5.96(s, 1H) 6.8(m, 3H).

O Quercetin-3-0- a -L-arabinopyranosyl-(1'"’—6"")- 8 -D-
glucopyranoside

C-NMR(400MHz, ppm, MeOH-do: 15874(C-2), 135.4(C-3), 179.25
(C-4), 162.41(C-5), 100.39(C-6), 166.74(C-7), 95.37(C-8), 15841 (C-9),
10537 (C-10), 12297(C-1’), 116.35(C-2’), 145.76(C-3’), 149.27(C-4"),
11743(C-5"), 12365(C-6'), 103.58(C-1"’), 7536(C-2'"), 77.94(C-3""),
71.05(C-4'"), 7152 (C-5'), 69.40(C-6""), 104.68(C-1""), 73.75(C-2"""),
72.11(C~3""), 68.97(C-4""), 66.74(C-5""").

'H-NMR(400MHz, 8, MeOH-dy): 3.3-4.1(11H, br m, sugar protons),
5.17(1H, d, J=7.24Hz, H-1""(glc)), 6.20(1H, d, Jj=2.07Hz, H-6), 6.41 (1H, 4,
J=193Hz, H-8), 6.89(1H, d, /=8.27Hz, H-5'), 7.68(2H, m, H-2’, 6').

O Quercetin-3-0- ¢ —~L-rhamnopyranosyl-(1’"'—6"')- 8 -D-
glucopyranoside (rutin)

BC-NMR(400MHz, ppm, MeOH-do): 159.33(C-2), 13566(C-3),
179.39(C-4), 162.97(C-5), 99.96(C-6), 166.05(C-7), 94.89(C-8), 158.49(C-9),
10561 (C-10), 123.10(C-1"), 116.06(C-2"), 145.84(C-3’), 149.83(C-4"),
117.71(C-5"), 12359(C-6'), 102.44(C-1"’), T5.74(C-2""), 7817(C-3"),
71.38(C-4'"), 7719 (C-5'"), 6856(C-6""), 104.77(C-1"""), 7223(C-2'""),
71.38(C-3"""), 73.94(C-4"""), 69.73(C-5"""), 17.92(C-6""").
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'H-NMR(400MHz, &, MeOH-do): 1.12(3H, d, J=5.96, H-6""’(tha), 3.26
-3.81(10H, br m, sugar protons), 452(1H, br s, H-1""'(tha)), 5.11(1H, d,
J=742Hz, H-1"'(glc)), 6.19(1H, br s, H-6), 6.38(1H, br s, H-8), 6.87(1H,
d, J=8.36Hz, H-5'), 7.66(2H, br m, H-2’, 6').

OH

OH
HO o @
Y e

R:

Ri
OH

(21) R1=0H, R»=H, (+)—catechin
(2) Ri=H, R,=0H, (—)—epicatech
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OH

OH

(3) Quercetin—3—0— @ —L—arabinopyranosy!
(1"—6")— g —D—glucopyranoside

O
O CH-.
OH
HO OH

(4) Quercetin—3—0— a —L—rhamnopyranosyl
(1'"—6")— B —D—glucopyranoside(rutin)

a9 2-1. TLC(ZaznteamI)d 93 S22 £
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2% o] Be IAAE A

Hg F AdHdA oF 25 A=
t

g sgon UrErlevy 9we Ho 2472 ¥4 gdsad. 22
Y 9% o 10g AEE AAHA 12F5ES SRR o 548 7]

AEgTEM.C=[(Wa-Wo)/Wol X 100)2 58% ATt
FEEY =AE A%ty B9 F5Y A8 %B3ge 1029 FH&714

F2 Fo HAE-2(73)9 FELWE S TL HF AU 7 EEY £
& AFLAA o 34 AR FAG EE o] &d FEqte ¥

ol A FEE&WME Fo IFSAT o £3FE 33 ®EIY F=
< QA FE YL YA evaporatorg ol & AFFFHIHA 760

% 600 BEE M2 EIZHIZ A
A IRHeE FRRIES AYY TYTNY E2E H 79 FFES AA
SR 2x o mE ZEENY FAE dodv F2y FRA F& AA
3t7] 13t ke w3 & &5

$4E2 S Bl oA ZHEA FaAE dovle EFS AAT
Fol= dEMAHNEE o] & F&AGT AL ELA FHERZ £

i
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2229 $80%, F222@)/FE 29 AFF) X100 ALopae o]
E84 SHE : 20%08)F F84 HTE : 18%UTL6HE T %
W, 22EIE84 SUES G484 HTBS FAAEA B 84 @
BAZ 537 FHAA Basm ok

29 27 2AZE Scphadex LH-20% A83tom @ AE 299
4] Bem@Ath. ANEHZE 284 2 o QolAH o=
84 B9Ed 2T MBS ALY ARENE EHES =
9 T 2 FYHAT ANEE ASYoz FTRHFY 2US B
HAX o= £9L Fraction collectorE o] &8t dAHH AP Fo] A}z

[o

rir

fu
)
fr
£
o
&
g

(1) dEetAEELAY FFE

ZY FAFL 173g olQem AEZ 2 TLC oA 378 FEo=
YAt A A FEL 8g, F AA FEL 16g, A HA FEL 6.2¢
g 4t

O (+)-catechin

Sephadex LH-20 Z¥ oA A4 Wae-E1DE Z2vEa#dY
E FPFoaA 42 R HA FE qE dEE&FERS o) &stq AE
AL St ST S He 2AARY &5 SFES €2 T UAG
FEL o 6gREAT
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O (-)-epicatechin
(+)-Catechin® 2A3<¢ W& d& FEIA F Hi, A ¥ FES E

T Y Fo AZ2vEadYESY U9 (-)-epicatechin 4g2 T

=]

O A i F22o27H flavan =X FFEL eIy 24 H
A F2EAS A9 @4 FAAE AA ik
2) =84 3Fd=

Sephadex LH-20 Z¥d ZAZrlEa 9o da&-E1:1DE &34
12 o] & dAAAew @Eazvieady £42% g2 F79
3FEC] T AT FH FIFL 325 ojer dE2L 2 TIC
Aol 58 FEoz vrRT A dA FEA TWIL 228g, F 9
gl TW2E 7.8g, Al AR TW3E 05g, Wl Hx<Q1 TW4E 0.2¢ 283 =
A e R-EQl TW5EE 0.48gS At

O Quercetin-3-0- @ ~L-arabinopyranosyl-(1’"'—6"")- 8 -D-

4

glucopyranoside

F dA FEA TW2(78¢)S Sephadex LH-20 Z¥ Aolx ethanol
~hexane(4:1 and 21, v/v)& 143 REHow Azneadds NG F
d AZAYPLE AT =B ZAES IS F AU NMR 2IEHS
oj-§3te A AR IFFPHXxo|=o F e wiFA AFHS e
quercetin—3-0O- a ~L~arabinopyrasyl-(1’''—6’')- 8 -D-glucopyranoside(250mg)
At

O Quercetin-3-0- & ~L-rhamnopyranosyl-(1""'—6"’)- 8 -D-
glucopyranoside (rutin)

T o¥A FEQJ TW2(7.8¢)&  Sephadex LH-20 Z¥ AolA  ethanol
~hexane(4'l and 21, v/v)& ©]&3le vtEH oz I2vlEadUE AANT F
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ol  quercetin-3-O- @ -L-arabinopyrasyl-(1’"’—6’")- 8 -D-glucopyranoside$}
BT 5 A2 AZARAMeR £ A =T FAHES S F AN
. NMR 2FEZE ol&3td EA¢ ZFd FogpiExolt vdH IJPER
quercetin-3-O- @ ~L-arabinopyrasyl-(1’"'—6'")~ 8 ~-D-glucopyranoside®} ¥}5=
g 29 quercetin-3-O- ¢ ~L~-rhamnopyranosyl-(1"''—6’")~ 8 -D-
glucopyranoside(30mg) G tt.
(3) B¥r=za2lEaHY(TLC) : ¥Z2IA2 e ZHI(TLC)Y AILE ume
AEg202E8 437 EFH2HA L AL AME 2= -BuOH-HOAC
-H:0(3:1:1, Solvent A)# 6% ZXAHSolvent B)E AM&3tdch &3 dAut
€& A3 A arEb-gd4d 2aAE AMEE AT ZYE e T8 e
3 E49 Y& %9 139 TLCE o443t A FZ(254nms}
BEnm)E 2o TS T EAAE B vgAE FFEAY BdERY
F2& A= 22k TLCE AHEsEAT

O (+)—catechin

AEEZ2 TLC oA A wjg Fg HHoz vhge 3o
olWo] Rs F-2 052 (Solvent A), 0.44(Solvent B)E et ich.

O (-)-epicatechin

Aegzo s TLC oA LAAe] thadte] (+)-catechin® W] =sHA 43
HABog ur&g 3goen oy Ree 0.39(Solvent A), 0.31(Solvent B)E
YEFH AT

O Quercetin-3-0- @ ~L-arabinopyranosyl-(1""'—6"")~ 8 -D-
glucopyranoside

Aegzex vrzazrtEadfly] i w=34E M3 Re #2 050(solvent
A)F} 0.26(solvent B) o}ith

O Quercetin-3-0- ¢ ~L-rhamnopyranosyl-(1’"’—6'')- 8 -D-
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glucopyranoside (rutin)

Agzex wZ2azvtEads]l oA Re #2 053(solvent A)I 0.28
(solvent B) o] A =@M oZ H Y]

(4) NMR spectrum

TZ2E #9337 9314 PC-NMR % 'H-NMR 2@ & £43920H
ol AFEYE oj7] ¢ XF AFEHH H|uA o]Fo] £FT (+)
-catechin® (-)-epicatechin & &g F Aot F = O
NMR ~HEd2 453 2o,

O (+)-catechin

BC-NMR(ppm, Acetone-dgs): 28.5(C-4), 68.9(C-3), 89C-2), %66 (C-8),
%B.4(C-6), 1009(C-10), 1154(C-2"), 1162(C-5), 1202(C-6), 1324 (C-1),
146 4(C-3'), 1464 (C-4), 157.1(C-7), 157.8(C-5), 158.0(C-9).

'H-NMR(8, MeOH-ds): 2.5(dd, J=8.2Hz, 16.1Hz, 1H), 2.85(dd, J= 5.4Hz,
16.2Hz, 1H), 3.95(m, 1H), 4.55(d, J=7.6Hz, 1H), 585(d, J= 24Hz, 1H),
5.92(d, /=2.4Hz, 1H) 6.8(m, 3H).

O (-)-epicatechin

C-NMR(ppm, Acetone-de): 29.0(C-4), 67.3(C-3), 79.7(C-2), %7 (C-8),
B.3(C-6), PVIC-10), 1152(C-2), 1158(CH"), 1193(C-H"), 1322 (C-1),
1457(C-3"), 1458 (C-4"), 157.3(C-7), 15768(C-5), 157.9(C-9).

'H-NMR(5, MeOH-dy): 2.71(d, J=16.7Hz, 1H), 2.88(dd, J=4.1Hz, 16.3Hz,
1H), 4.19(s, 1H), 4.82(s, 1H), 5.93(d, J=2.2Hz, 1H), 5.96(s, 1H) 6.8(m, 3H).

O Quercetin-3-0O- @ ~L-arabinopyranosyl-(1""'~6'")- 8 -D-

ull

glucopyranoside
“C-NMR(400MHz, ppm, MeOH-ds): 158.74(C-2), 135.4(C-3), 179.25
(C-4), 162.41(C-5), 100.39(C-6), 166.74(C-7), 95.37(C-8), 15841 (C-9),
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10537 (C-10), 12297(C-1'), 116.35(C-27), 145.76(C-3’), 149.27(C-4’),
117.43(C-5"), 123.65(C-6'), 10358(C-1""), 75.36(C-2'"), 7T7.94(C-3""),
71.05(C-4""), 7152 (C-5"7), 69.40(C-6""), 104.68(C-1""), 73.75(C-2""),
72.11(C-3"""), 68.97(C-4""), 66.74(C-5"").

"H-NMR(400MHz, &, MeOH-ds): 3.3-4.1(11H, br m, sugar protons),
5.17(1H, d, J=7.24Hz, H-1""(glc)), 6.20(1H, d, J=2.07Hz, H-6), 6.41 (1H, 4,
J=1.93Hz, H-8), 6.89(1H, d, /=827Hz, H-5'), 7.68(2H, m, H-2’, 6').

O Quercetin-3-0- @ -L-rhamnopyranosyl-(1""'—6'")- 8 -D~
glucopyranoside (rutin)

“C-NMR(400MHz, ppm, MeOH-do: 159.33(C-2),  135.66(C-3),

179.39(C-4), 162.97(C-5), 99.96(C-6), 166.05(C-7), 94.89(C-8), 158.49(C-9),
10561 (C-10), 12310(C-1"), 116.06(C-2’'), 145.84(C-3’), 149.83(C-4’),
117.71(C-5"), 12359(C-6"), 102.44(C-1""), 75.74(C-2""), 7T817(C-3""),
71.38(C-4'"), 7719 (C-5'"), 6856(C-6'"), 104.77(C-1"""), T2.23(C-2"""),
71.38(C-3"""), 73.94(C-4"""), 69.73(C-5"""), 17.92(C-6""").
'"H-NMR(400MHz, &, MeOH-do): 1.12(3H, d, J=5.96, H-6"''(rha), 3.26
-3.81(10H, br m, sugar protons), 452(1H, br s, H-1'''(rha)), 5.11(1H, d,
J=742Hz, H-1""(glc)), 6.19(1H, br s, H-6), 6.38(1H, br s, H-8), 6.87(1H,
d, J=8.36Hz, H-5'), 7.66(2H, br m, H-2’, 6").
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OH

OH
90
R.
R

OH

(24) Ry=0H, Ry=H, (+)—catechin
(2) Ry=H, R,=0H, (—)—epicatechin

'») CHis
OH
OH

HO

(3) Quercetin—3-0—a —L—arabinopyranosyl—
(1""—6")— g ~D—glucopyranoside
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(4) Quercetin—=3~0-a —L~rhamnopyranos
(1""—6")— £ —=D—glucopyranoside(rutin

a2y 2-2. FE Yo 2Py v SgE

5 544% : 71%% &8 A

S =
el g, & A7AAE AAA 5o A48 2}%1% o gatel T
o ZWe) BRE 34 A%

HES HEIA HY B3 75L& Y Hﬂ% A% taxols] FFALE ¢
JA Qou 1 54 EW W 4% AeE gEF ol 1 AES T
ARHolT, 4E02 ASHIMAE ok Hu, B AFdAr dgdes



¥ 2-3 FELEY WP e

S 3 4 6
B -5 6 9 10
T A4 0.01 0.012 0.01
H| et B6 0.01 0.012 0.01
BEER 0.06 0.06 0.06
A 7292 - 652 63.6
g A 100 100 100
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Az AFd dstd <dE®E 1599 pamneld EI9 #AEF AAE
hedonic scale® 33t}

(3) Free radical &A%

Free radical £7143¥2 DPPHE °¢]&3t9 &As P 0.035% DPPH 0.1
me] sample® 71813 methanolZ 1.0ml HA Lot FL&A £
A2 A 1023 FX T 517nmolA methanolE WIRE 3o EFEE
2438

(4) Acetaldehyde dehydrogenase 84&4

SD rats (75%)9 73S Ha AP =@k 7+3E AstH homogenize
E T 3T 2 AAEYE 59 cytosolE EUT LR cttosolol W3
propionyl aldehyde® 712 Z 3l 340nmolA AAH= NADHZS =33}
&t} aldehyde 3t ¥EA}7F acetate® AF{E W 3+ Ex1e] NADHIF AAEH
oj7lty, FEEL B9 =9 A&,

< Aoz YEhgon, o9 e ARE FE FEE9 PE
SEZAN 4 4L Ao AAIAYG. TR T4 QojME FH FE

o] 28% A7Ie SEETE WX 5T JoE B
A, oz A 23 FU|dAM 2ol 7Y IV e F

£
o
[\
&
X
o)
N
)
e
2
g
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rlo

&% ARG e AR F5Y EHES JoMe AF A B CEF 2
o2 FrtHEIeH FFE EE JAEL gl R AAHUT

$2 AZY ANAY VEENNE AME] $49 Aoz wAHAM
%2 ¢u AFEL ALY AS FF FEPUY FEE 20~25% WA=
2R3E Ro] o] 4Hels AZaTh

Color 3.36 3.00 3.00
Flavor 3.36 3.18 255
Taste 2.55 3.09 2.18
Clearance 3.36 3.46 3.00
Total 2.91 355 2.64

(2) Free radical 2A %%

O #8228

AE AFLE o4t oJAdE 71549 markerE2 E4FIYE oE
AEQ free radical 2ATHE AESNIY. FEFEEFHE UJE B39
Az % FsgATEe) e g WA Y] Y3, FEES AT
EE ZAVES ¥ dxTS BEo] st A4 M Alme A
A ddg adgE ARG ¥ 2-3& U3 R4 FiEEY
< HEd Zelth o] a¥e F5 FEEC 93 FAF free radical &A

8¢ BAZD go1} 22 F&Bo] T AEVIE ATY ol 8
2o g3 gt oY FHEZRH FEF 2580 FHE LIE 24%
$202 FRF EHE JUT 4 e ReE A=Y B AZAA A
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AE 50% FAFAAZL 2820019009, B AE L 240u2 -z‘:;-?gg;gm,
Z B 239 FARJAATEL FE F224 98 2A 7Agn
BaFEy girh

~—g~—sample B

20 40 80 80
DOSE/assay{«l}

a9 2-3 #BLEY FAAIAFY

100 r
£ g L
= 80 z
2.l |
2 e0 é
(<
o 40§ {
I i
K 20 \ s ORYTO) %
a [ ~B--sampie A |

-

A, 39 ZASE $H2E xdF9 AF7F T 9len, o
of wel slanlg 4eldLE F4sn v g8 xdFe a%4HA
E 98 Ads it} a7 Qe o)F 9T sy wetez &
9 g HA%n Y Ue F¢ JAFHO Wy RN dRHE
EE VA AE M & B4do] FojRy.

B dFE ol#g 7 aEY a4 At A48 2 71sE4
g A olarnAe] dFE FRHeE £ AF F E AFE V¥
Q3% 4o sty THER JiH

FEA9 7154 FEATE 93 4ol e Ay s 24 2, F59
dofe Gy («)-Catechin® (~)~epicatechin® Z &L gon ol A

off
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250 ol AN o F4¢ AU YN T Ag o §F 7154 2
d REAFS A% AsAl Mg woh §97] $44 PR Fhrno]
=9 B45Ee) T AN 2T A FHA HA 3G TYY
o, oo @ Fouxols HFEEC WG e AT AAE] £5% F
Fuwol=d wstd &Y g J1% R 4DV B & Ae=

FEL FLARZAN FE9 T ALY taxol 9 7RV F ¥ A &

o 2y FEY FEEL taxol AE0lYY B F49 UIR=AE
514 g Z 434 g 48 89, A

ol F5 d(uE)2 0-1007B E ARES o, AFely E7171%5 9 At
AR S T EaEa o, taxold LDs (50% XAHES AF
g/Kgoe 2 48R Uvh AAZE IFLAZ taxold o] &3
sde AZEAE F25357] Hal 224 ¥8ES A &% Anortaxol 9]
ol &5 . oJHT FAAM, FEF g adE AEFY ARZ AEdE
AL AT ZA5 29F & o9, HFLAZ AGHA &S ¢ F

@
o
=
o
X
©o
g

gk ag, B Q7NN A¥4oE FF U2 o83 SR4E TE
o, ARHoE FBEEEY FFo| R A JITEA BoldE
g 5 g
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10.
11.

12.

13.

14.

© © N o

AL Y, SgF 135 §FA, fF2E 1995 AFE FE
(Taxus cuspidata)®] Taxol 2 cephalomannine®] ¥H&E-4]. Aj<+38}3]

26 : 116-121

ZA3ER. 1989, A9 AAIE 2 FY £ goldd mAE 9%

A 78(1) : 26-29

AAE. A g e F29. 1988 A JuUFEE A EY AEIATD
£

- AeFerzl ] 19(3) 1 174-176

TRE. o1d. €714, A 1990. FEATY 2P A opEYH
27 B v = F. 54 EI A 79(4) : 359-366
=48k 1988, 9 GFE&AEAY FAEFHE. AEHERF
R4 1984, $x9) AR o] &. ATUAANAZTHAL dEXT
W3S 1968 MFE AEd B AF. FHFd) @F=EF 2 4-44
A 95SFTAT4LE A dE V€old EAHAER. 86pp.
AgA dda+Y. 1987, T ERR. 99T, 392-397
AE. GFG. 4@ dE 1995 n2HUF F99) FF Q7
F7EA G AAED TR AR B AT F=9 IR 84(4) : 415-423
ol&3. =4t 3t AR £F E At =AY B 4. 2
et ALY =&. 33pp.
o] &L o]FE. 1994 FZAA FEH, AAeFE, J&UF Ju 2
ANAF-H e GE&EF] Wol. FT AR 83(3) : 365-371
o] . 4. ¥hgg- 1983, It FEAE EEOD. BAUER ¥

re
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15.
16.
17.
18.
19.
20.
21.

22.

25.

26.
27.

29.

30.

31

GA el 4dTR I 22(2) : 85-105

o] FE. 1969. f-ElutEr AERY. Aed =83 20054 A) 1 89-228

o] &, 1969. A4 &, A 8 : 27-139

o] &, 1979. 34 E=7 791pp.

o] 8. 1995. 54 AYBY EAY o]f. dAA K. 34-35

A7 ¥l 1983 S&A 8. FEAL 495pp.
AETE. 1981 £9LE -DHA T ofn|At- HHE AL p. 84-91
BAE. 198 FAFEA Lol AHASE. g Fu I T2 FAL
620pp.
A, 1957, ¥ E=Z(GE FEH). 507pp.
AP, 1994, BFz. TAEIA}L 2620p.

AR, 1974, ZAEAA FEAEZA AF. AEEZFA Vol 5 13-22
A, B, 48T, H4E. 1994 €55 AAFE(Taxus cuspidata
var. latifolia)®] Taxol B #BAZFEY FHEHN. A= AETEA 9
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T 2% FAFe FAL oF 50% AES Wols e vEde
g, BN AA%E 33 2 =dEE A g9t SdEdE 9y
2249 4T AANEL DB A A 2490 o5 B 43
2 4% BAS 2ASD Jed, TAA 4T AN BAELEL 8%
e 9E A4AS SAH AX e ol 4T AT 86%7 B )

14

4
0:

o o4& Hgdle HF EA] & ASstE AoE HHFG. = A
o AME A9 227cm] AT FAF 2o A AFFe] ¢z @
A2 e dUiSe 477 B3] vt A AR
o AL FE3 Hed A2 YEIRH.
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E 3-5. &S FA Lot & FHE AXY o]y Fad EFe H A
3%

25 17 8 68.0 22.7
50 43 7 86.0 27.5

RJ

i |
XN,

AR 31, goiel Ex) Aju) W

L ECIR LSRR
38 AU GYRFL B2 2ol FIHA.
W) Aze 2%
FUFe) 2L LEFEAN =R gUFY 95FEEe oE
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THEEY Y 4 X% FEE

"
e
]
.
i)

7
S
>

»
Pol‘
o

lo
.
38
o
A
e

Stems 22.62 42.24

Roots 21.9 47.63

@2 dd=59 FAFEH

a3 3-5% ¢diF FEE9 DPPH 2AFEE ez Itk 39
EAE RE €FFEEC] ko, V] FFEEL s FH I
ot (*F2-EtOH (0.0625mg/assay) > &7]-EtOH=% g -hot>%7|-Hot). °]|&
I LAYNFEE Eue & 4o

100

X8 %

- 7|24
-e-tpa| -

w0k -t E7|-E10H
-o— 82} FtOH
o . . . ‘
0 0.05 01 0.15 0.2 0.25 0.3 0.35 04 0.45

DOSE(mg)/assay

29 3-5. ¢4th=¢ DPPH &£A &
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39, 28 3-6& =T FEE°] hydroxyl radical AAEHAE S
Aeltt, F4t3ts¥L DPPHAA S ®&d S HAd zy 2
-EtOH ¢} 2% Z=€d Fi4ssdS gz gl F, 50% A&
9 A% o 80 ug/assayE HEMH o], HIERIEY E&o] ¥

-8

KR
T

oY

-+ Z71-3

2ol
20 & &7 -EtOH
-0— % 2| -£10H
o0&
0 0.2 0.4 0.6 0.8 1 1.2 1.4

DOSE(mg)/ assay

29 3-6. Fe¥'-ascorbic acid systemol A 8] Q1= &5 9) Jas 73

olg|g dHAE wAFLR o, BHNWAMY low density lipoprotein
(LDL) 9 AgE= THASFE TANIIE T 4002 BaHe] glom
£, F¥o] $5% AL= wHY Ay yg R £7)9
EFEES ANEE 349 LDL S EHRE
W, 2 a3 a9 3-79 JeEhz ok

1e
]
Rl
3R
[o o

o
ol
oy
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80 r

80

70 +

60 r

50 1

A S %

40 r

30 F

20 |

- 7tAl 2% 2| E2|-EeOH

0 —4-2}A| Q24| $3]-FeOH
-8 201 = §2|-EeOH

0 i 2 a 4 5 3
DOSE(ug)/assay

28 3-7. #2=9 A LDLY ZA g R

LDLY #istade /Mgy &7 580 /M Eged, s
£719 ¢ 60% EH#HE YUEUY. ddF FEE9 4§ in vitro system
dME 28 28-S GG o LSLY 3 adE ez E7)
9] 30% FEQ AR Uyt 2d2E o=
Zyld) vg Fissde] v ¥ AoE AFHUY

(3) Angiotensin Converting Enzyme @ HMG-CoA reductase @A AN
El

Angiotensin  Converting enzyme?  Angiotensinogenolx f#3e
Angiotensin 1 & angiotensin I 2 A#so FEL F5L& FE3IY ¥
g FAY] o] ZaE HY FFL F 5T bradykining EEHTATE=

S vt 2222 ACE inhibitor® bradykinin &3 & <Ast3,
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Angiotensin 19} AFAH L AAFOZAN REYE AAE & U0

2 3-8 YRIFEEC ACE &0 miAE 2#4E Ued Rejth
adH 2ol £7] dFFEEAA E}ou 50% AMLEL 0.9 mg/assay B
EJ3¢ 718 FEES Y 2 FoEE Ade AR UEHUA E%
t}, 2eE W=EA FagEde] ACE 54842 AR geves A
& 2oE A4 A

-+ 7
- ol
- E}-EOH

-0 ##2|-EtoH
0 0.2 0.4 0.6 0.8 1 1.2 1.4
DOSE(mg)assay

I¥ 3-8 4US FEE9 ACE AdEn

4) #2E9 FoA4EFH
AP7REd AFEsL ¢dF FALE A ¥&IHgdd a8y
S FEE FATLL AT AFSHY F4E JEURY. ol €A
T AHHRFY RidE ZIdHE ZIHAC ¥ FACI0 body
weight)= 2 ZEE Foqd 98 dAsA FrAsd o, ddF F28
< @ASHA AdFHA 3AFAY FIME FHAZTHE 3-7).
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¥ 3-7. Miced] AF 2 AEZHHF

Basal 30.2=0.38 36.3£0.98 22.1%+1.38 50049
CON 30.1+0.36 349%=0.80 21.0%£1.33 6.8+0.20
A. Stems  30.7£0.71 34.31£0.98 20.7£1.65 6.910.42
A. Roots 28.70.62 34.9%0.57 21.3=0.69 6.610.21
E. Roots 30.0=0.72 2421084 11.9%1.60 79x0.10

Mean*S.E of 6 mouse

B QYA growpd 6eHE WS AHPo, A8 FAT
Fo T west FAT € ot BUY ¢ & got, AT AFE%

4 BAR2AE pALE =5 F2e 99 599
SR SHE 2= Aom BUHYT IwHos UIFE B4 =

N3 FEE AEI 875
¥ 3-8& A9 GPT 2 GOT E48AE EAF3 Yot BAHF o] 3
ZA 9 &40 wte} FEH 2 X0 FUkEte AL=E B2e vs
ol AABA Y £3F Aol 53 T FEFEY AF controlwH & Ao
o, a8y Ay REFESEL GPTELRER S XA 24
AR3EIHRZ AAET. ¥H, diF
4 GOT €4 Basal TEUE B2 @& By o= ¥E&Fe= 13
gAY TaHEY ZAAE A2 A2 BAXY, ZdFHeE T

foh
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£ 3-8 Mice®) 4 GOT ¥ GPTY &4

Basal 101.7%+ 5.10 60.7+11.06

CON 113.8+10.24 86.3+10.19°
A.-Stems 118.7£10.84 76.7t 9.93%
A.-Roots 101.1x 579 575+ 7.71°
Er-Roots 975x15.78 51.5+13.94

Mean £ SE of six mice.

*Significant differences at P<0.05

¥ 3-9. Miced] 8HAE 2 2FI2FTE (mg/dl serum)

Basal 180+ 9.0 837827 243482
Control 192+ 99 77.0x124 249%30.4
A-Stems 2291258 67.1=14.0 1251248
A-Roots 184 6.8 50.0x 58 219%37.1
Er-Roots 152114 379469 183£29.7

Mean = SE of six mice.

®Gignificant differences at P<0.05
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R 3-9¢ FET TN EAAZFE € EFILFEE UE Aot
=
=2

BEuish 2ol 83

£ 2o A Fkoy, gU= FEEL AT FLE YERH ol%
2L AL FANAFTEANME KA JdEst

E 3-10& FE£E FAA AAATES BT it HEH2HE
=T ZUZHEFRAA A3 FASA s JAedd Y 7%
282 ZH2HEFA % TASHA2HEFTEY 5 dAFA 94

¥ o2
¥ 2 =2
2
s
28

e
+

¥ 3-10. Mice®] ZHZA A% (mg/g liver)

Basal 2.15+0.42 15.0+6.44
Control 61.4+2.13 312+297
A-Stems 545%242 2321404
A-Roots 66.914.67 357363
Er-Roots 60.5=4.80 132+255

Mean £ SE of six mice.

®Significant differences at P<0.05
E 3-11& FEE 594 3

=1]
=
7tA e ZT e E7|FEE] AHAFHSE NAJNFRALAFEE FH

gtk AR A YREL HFo2RE FHfFdE Aoz d48A A
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Basal 7.2%0.30 218% 96

Control 6.3£0.30 206£10.7
A-Stems 6.6=0.47 181+ 98
A-Roots 6.10.36 200x 6.5
Er-Roots 52%0.18 201+ 6.2

Mean £ SE of six mice.

ElbSignificant differences at P<0.05

=l #BAME 2 BE AFEC] o]FoA R Jdow, I Fr F
EXAEES FE JIFEHY ¥9dd 2 fEA4 2 A FEEE 7AH
ol A= AR EaHo Y. &g AF AIT ARHE olFolA e
M ggEe ARt e o= g8A Ytk B dFAAME d=2olAE ol
E

2 584 TFEO U 2o AAE 2IE AL $A%n Yoo 17
M9l NMR ¥4 Aol 988 $2) debel A48 Qe 339 g
B AEE ol B3nW ve W3RNy 48 AR ALEAY @

% 3 gE Ao AFE B FAT 2YLPL F59 o
2

F F 4R EZ oi% FERE FRH5%nA dAd. 28
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U e2E A&FQA HEFEH ¥ Me 42AS B A48 =
2

AFAA S8 Yl 03, do2, =20 2 0T 5 4357 9
T 54 g2 BRI vk o34 I AFA I

o, gL =
rag f2an FFoE B4 TE, BF, A4 59 340 ety
AE A% g5el 9% HegHe =i Ak 5 JEo F5EW &

kY
o} B o3 TR AT olZ2A Futn €A AT wEA
EL ol4% 28 Y Axe 75 AEY AAMd B2 oHEo] jlen
2 7Rl 2 ALR AFHY o5 FEHYRS ]8T VA A
Y AzxE M4l € AR AZdEY B dYPAA 2o)3 ellagic acid
=AY € 18Y NBAZ AHEE 5 o FursE A ¢
ol A 7% XE A NAXNEAY JFAR o]&E F YL
o2 olEg o8 VTR FA Az AW & Ae= AlgdEn

TE oI ok AA 2 AgREe] €A UA o FARGUE ¢
2L 5E 594 5972 F (23%9) 33%) mice’t £ AFHA=R
= o2 WAHO, AFoR I ofHE Aoer B
Rt ey HuE MANZY FEELS DREIIAE BT HF
L2ARM FTE RALE B9,

B @FgEs 4 #9382 ethanold T2 FE3A APAY £ F
E4ES 53t AYBEE AEIFAY. FEEEL EFFE°] ethanolF
Z270} o 28] o) ERoH, doF FEAEESLS JALZVEY 28 )4
=%

zZ+ Z2&E9 free radical 2AER}E 53] g5 EF
Z Jpx gy £7), B ethanolFEEH U=E7) 4
°) Z+z} 41, 33, 67%9 AAZHE BAY. TBARARAAE &3 ¥
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FAsE e BHTE TS ©gko, ascorbic acid B o 3-288) o] %
e 84S 2949 23y, s LY FEEFHE 98 9T 2
moused] FAA 33%9 AF/ FLOBZH FEFEY FXHo] W4
g F NG doprt, T FEEL HEY AEE AARR] g2

oy

Ao 2 HHH A

- 117 -



A44d FaFd

15.
16.
17.
18.

ST RSN

279, 1989, 39 ARt R FFY TF Golgo] mRE JT
A 78(1) : 26-29

AFY, A, Gde Ao, 198 T4 NURE 42 FRATD)
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7%%. 1985 2 TIRFAA} F2AS 23 mRE x3h #3Y
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oA 1984, %% AR o) & FEHFAA ST SLEM 7
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19.

20.

21

22.

FAAE. FHIE. 190, B FAY obmxdt, AR, ¥iEd 4. ¥4
33]x] 79 : 345-351

FWE. 1983 EIHAY oprx=4 B ulEtdl B4, @554 A
11 : 18-24
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1637-1648
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FEUTR AEE9Y &xd daiXe geFoE d7E AL 1970dY
T 2dY BHaw Expl 2AIFY AEES BHS ddd 22
Saponin® ol Syringaresinol®] ¥l %A ¢} Coumalin ®2 A <1 Eleutheroside”}
EgEo] FEE oE ARl FEALAY nHULE UEE FEA 3
oa 2EIFAT dEAHE FEUFRY FEUFL 2ANE HEES
AR At AL AFFoIH(mEE 1994), °|& FA Saponing Fol
et gvtn Bz v aa 22 B dEAE ol AL
43te] AR LR, =F2 AXELE T AES A Jdd 22U ¥
Y s o] Rell &8 2859 dRUt AEHI glon, HZde &
79 AL g7 @A &t He SuUF Hol Y52 U Y 58S

o AFEH TEAA o] &HI oy 22IEY HEC wIAHE 1A
o]&EH A &L Ao FZ E°] I ¥R ATHEMEE, BE
%, BET, I99)EL o] LZYES Y AEE] ¥HE, F2EHX, F

207 B2, OAER, 2528, 99, ¥ A5 59 2t Qo
Faln glev, A8A9 24 % gAY IFL olF ¥HAXA %2 3
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o webd eas B ANeve qFANE 9% FAER JRENS
=3
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1

O 5% : 27y 4 JiAoZdye) JEEH E FHAASH
o W& : FET ¢ 224y & /Ay AXNE TS HELH
< BE3 g, &4 R AZSE L 8% JHA ATy o
FANE A% FANEY AA FHEAAA, A4S, ojA4E)
4 4Adx
ATFAA 4AdEdE HIAY, 2 %A 2 7B &8 Aol F
 BEE2A ASAA £PE A7 2HAE J1E2 I ¥H4E, FEET
F78, 4% gd AFAET A AW B =23, 7154
g Z R
o AAZA HIHY AFBEE R F
2 gy AAE T4
O WFALE A% HAAE A, AN JHedd #F A7 E

%

=
2
offt
2
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i

L9

Aol W FEE Y 24

O FFEFH ¢FTFE TY YR F2¥ ¥RE NEE 9 in
vitro 488 Pt AHBAHE A

0 %% Y3 E NEZE 39 in viro 28 & A FAFEH, T
A Ad BF 29 HFEIVEHAAR T BEHE AR
O AAZ 7tujA A7t FTAR L AAFE 715 FEY AEd o
g ATE Y
5 53t =
AFMA SRR EAE o) & Aol 8 FEXEAN AHEY, §F3, HET

8, o5 B ATFAES Felz AR UF FFL AT YHe BYH
W, 7154 &2 ¥F FER AFF FAV,
o WFFFTL AT FEV ¥ 223 2 e ANE FAAA
34
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FFEH ¢EFF T PHOE AEANZNY SRYEE 55
O A i A Hriek FFARE AN 7R FES N o

& AE 45AA) = FF = dAEIY7G,000mm) > €
30%) = 93 AZRE 93) > oI (Whatman No. 2) =
(B9 A7E 63F) » /& AV = (0T, 208) = &8

K AR ADE, G2EY, $uE, oh2ny, 2Ynd, FAN, vy

F, HEHC, 337, E 58 AT g2 839 AAES A3t

S 970, 4% 59 BEANE FAW T 4EY
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I ZTE o] & %A EE JSALE MLE 94T o9 AEEH
Ho% NE ZRE 8 AU Z9E FFT =9H L4 2 F(19%.
2.9~2. 11, 5 2~5.4, 9. 12~9147 BFYxE AT EUH Zdgistn
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2 71FAEE MY t5AE Fosy] A9 stAZde dFd EV1E
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2 7HA &7 o4, 454 R 2N F

2 2,
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2
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b

(1) 714

19974 74 10€4) ALddEm AFHAAN AAF £718 Zol
30cm®Z Zg F 4-1.3 o] IAA (3-indole acetic acid), IBA
(indolebutyric acid), Kinetin 2000ppmel Z+ 5% % <7+ IAT F,
FAGTSG A FES AR Z 30K, AAECA ZF 20K AE
A

AEgol AW MERS2E ABYE AA A AABAL A

@

dgem, 45 Al o 28, 2374 g 18, A7 F 1
8 AN,

AAZzAE 29 39 19973 9€ 10¥d AAd g, AE F7F
9 44zA 528e AT TALF Usd 4E2g, eI,
W ¢4 AR

¥ 4-1. €749 A8 WA

0%
1A A 0%

[e]
¥ = IB A 30
Kinetin 30
3 A4 9 30
1A A 30
Al AL = IB A 0%
Kinetin 30
2 5 g 308
1A A 30
A E IBA 308
Kinetin 30
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(2) 24

19979 % 8¥ 1¢d Z4dgn AFHAA AT HFIP4 10¥ 3
o il AHE FYPE Zo] 15cmE AT E 4294 EE
e} o] TAA, IBA, Kinetin, GAs(gibberelline), 2000ppm®] 2} 5%
e ARG F, BTG A AAES AR ¥ES EE
22 15K, RES Emez 16K4 243 & 1084 [T A
BEF AAEA @39 BES Emoz o JMAZ o] ¥EE A=
3t 21K ZASFAT. AE5FE 74T FEI g2 4
A3 A FFAH.

AAZAE 19989 59 18U AASRoH, AR FF, A=A
Z2EY AT FAYT, 54, AN, 2234 dEq AEE,

U2, 3T eITE ARG

i
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2. 28AE : AN QA Y NFFY L G JREH

AT 12 dxd £33 dRo)A du] AREMo] AR BEzoE 23T
Z3F o, A8 F7 Zx7t o] oA du|AAEEHe] £33 Fo 3

HogoX

g A Ay FFOR Qe FYPA X JHAeEH Y g FA
Y e FIF7] H3d 33 62 EXAF RANSFE AFHA F
Z} 1AA, Kinetin, IBA 59 A& & F AELY g8 dFFALES
FPste] FAEY, HAE, ZHGA 7 $2&& ZAEW, 3@ 093
1084 AAAZFEE FAFAE AAq =A9F Fd gow, BYE
AR AL F3 Fo Aok

a+ 23F At ohSH 2t

7k ZtA e Zn e du AEEH .

As) ARG R ARY BFoR Qe FIP5A B AL
AEEHY #F dTE FE9E ARAY FUF FEE T AANZREH A
28 A A A2 E24S £ T ok
1) #2284 =4 @ dxd 7MLy 2Pe EH7I2 EH543
3, #4448 2ZYF AZ 125kge 1029 FEL7)d ¥ Fo) oA E-
E2(73)9 FE&WE F 7L JHF AU B B & U 4PN

d FAT. FolHHE o83 FEY TE Felyn @ o

£71d) A F2EUE Fol FHFJD o] 2FL 43 WERAS 32
2tk FEHL A evaporatorE o€ Y FEHIY fUEWE
FE2EY AHL o 600m AER 3 2HEAHII=
o2 222¥8L AIY TP Fozugd 5= 3
2

2
T& AT olF AL o) &3 THENA PIE dodie &

22
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4 444 52 AASH] A% gus4EAe Badany yFHow
AL EE o) § £ 84% JQetAvolES4 HRE2 Beiadoh

2z BEEE YES AW o 52 Azdgon ZARAE )
A5k BEE ARa

@ 3289 4% dAHOE U2 FFEY 2329 o Hae] o

U 7N 2T o o FEA

8, A AATF R AR FFoR Ao FPFA] R A
9 dFFAd BT AFE FUEE A4AY 7 duE 3 AAEE
By NEE TR HAAE(197. 7. 10)€ IAA, IBA, Kinetin € 73
Y7 (Z 30/HHR o] ANSFFET ZF 2000mg/Le FEE NP @
€S A ZFH1997. 9. 10) HALECA % FEEPEd, 215 FA
g9 IAA, IBAMZTolA oF 30%9] AT #Z&S e ¥ 1 3y
ZATANE 10% AFY FL 2 &S e dFALE 9% dg 3
o) A FEolAor & Aow AYHAL =¥ 99 e 10€ 2
ol 24E AA Fd dod, #2&F g3 59 A Wd 24 4
Efg Aoty Ed, FxAYo] w9 dopd Hely AR FAE FAE
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¥ 4-3. 229 F A5 74 AYd ¢2&

=3¢ 33
IAA 2000 00

JAEY
IBA 2000 94
Kinetin 2000 125
72 g 30.0
TAA 2000 26.7

v A} E
IBA 2000 30.0
Kinetin 2000 16.7
232 0.0
TIAA 2000 0.0

2
IBA 2000 18.2

Kinetin 2000 95

3.33YE : AN AT JREY L AFAL T49Y

AB7A 7tA ez e R g GuIEENAAM 53] F5 4L 7]
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IBA 2000 35.0 20.0 19.5

Kinetin 2000 10.0 10.0 3.0
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t} F3 375mge WES-E(12)E AIAZMEIHAIE HAFHLH 14
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o] g3t 'H- € PC-NMR 2¥E8L dgon EAF 232 984
 FAB-MS £4< AA8At AA7HA F=2 /A Zdv 9 234 #d
E0o] Bo] I¥H gon o 71A SFEEC] ®ol EAFL UE

Aoz A QYed FE AHF AHEEF sesamin, savinin,
syringaresinol, scanthoside B %9 dadFEel IHH 3Jod,
daucosterol ¥ AtZ U} 2 WiFA FFESC] UF B0 I+t A= 4H
A3 3o,

B A¥dAME A F2 Bel FHH0 JdE L= B N Jadi

30

i
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9 HAEA FFEE caffeic acid$} chlorogenic acid7t @&l H AT} Caffeic
acide e e}, dF%o], FNEA, FiAs 2 I3 2R AAR o4
2 F Jon I 9o AASF Az Fupolgiayg dAR o]&EHE Fe
Qg 71X EF7t e Ae2 &¢#A At} Chlorogenic acide FEQH o)
AA, FASA B FEFAAAZ o]&E £ on FutolElyd FA ¢ K
AR} WoldA B F& AL Y ALE A Yot

E 794 ddE FFE FxE ofdst Zom(a¥ 4-13), caffeic
acid= 1% 4-14 2 4-159 Zo] 'H- 2 ®C-NMR 29 EHq o8 2 +
ZE FA%NPLY chlorogenic acide ¥ 4-16 2 4-179 'H- ¥
SC-NMR 2¥EZE o] &3t F2E FHIR 29 4-18% o] o] &
FE 9 positive FAB-MS 2 355241 & £33 3540 429471 2
¥ [M+HI" & 3555 Fof AEI 2xF e F1 3ok

COOH o HOMCOOH
OH

= OH
=
OH OH
OH OH
Caffeic acid Chlorogenic acid

1Y 4-13. e dvER Y dYd S3EE
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28 4-14. *H NMR spectrum of caffeic acid.
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¥ 4-16. 'H NMR spectrum of chlorogenic acid.
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N7 o] AAA G A F/tEFH 33 dx=9 19989 9€¥ 26¢ 4
AdEQ 199¢ 10€ 3de EA A4, HSA4, SAMLE FESA
AR Aot Be)g AFHs A7 1AA, Kinetin, IBA, NAA, GA;, 8
T ARzAEZE FTEE UEA AYdA A5 9@ dFSAYES
TFEE] st AR, HAE, ZHdA 4 E2L&e AL
Folg AAsE z2AMFd g FARE F£Y T Yo B2E F
A& oF 294 2A Polste EAE 23 Joenz A T
FAe oba ZF}E A4 F gen, Fd=E 9€ deFH 109
o Ax JYA2EH FAFHE AAGFHE2Y Vg AFF+=
FTAZ Mo EFA FA A7 EsHAH.

9, A7A s¥E ATES 0 FIH dFE 47 989 d2H
22 32 e FYSA
() 7145

O B#sA4F £ 19989 9€ 26¢ ZUE FAT HE 203N AHAS
NEE AL 2@sEort Bd 9¥ 27del AESAY. A¥zEEE
A el £ IAA, IBA, Kinetin,h NAAE 7 500, 1000, 2000mg/ £ o A5t A
S5t AAA S 500mg/ £ 7+ 203, 1000, 2000me/ £ & 10237 A A3}
Atk A dobE 1-27) EHFNEE ZASFRALH, 4719 AT A4
2270, FAE 60719 AFE F 32479 AFIF AEHAJT AELL 24
el ZeE Z4ER o, s F7d 1€ 13, 3714 15 28R =
AA A

O FH&AA - 19999 34 64 A= 43N =39 Frakg 9 A
Tt AFRL AZE AL Aol B@IAYT7 B 39 1794 AE
Fon, 4FxAEA A IAA IBA, NAA 2 FEL AL39Y. =
EE F7) $AAGA G 2ok A dobE 127 EFHES AT

i)

b

B
2

(o)

()
o
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Zt A 77 A 5 1008 3R oz F 330719 AUt AHEEHUAS
o, 454 244 AXFa, 0% Fe) AES AHEsgdon, HEE B
#AE AR, BFE £7) 19 13, 27 19 23 dA s

O Ef=A4 £ 19999 6€ 1999 AU A4FA =39 F9t3E 9 A
HEstdA AT A4S AEE 59 69 23¥4d 4290 BFxA

4 A& IAA, IBA, Kinetin, NAASH FES AHR3Igon, $E2E 47
F7), 7] SAGAAS 20 A5E dolE 1-27] THIES AL
W, A5 g% -2 9713 7 299 Vb Agsted zASAY. A
BTFF AT FE 479 AZEE 22 A distd 10744 383
@om, & Kinetin 2000mg/ £ & 5/HA4Y 3wkEo2 F 405709 A7t AHE
3tk BFE 19 23 QNI

O BKE W& X4F @ 19999 102 3¢ AYE AHA) =ITd Fukge
AuErtl A AFEE AEE 108 4] AEsd A AANFoh A%
2424 AYE IAA, IBA, Kinetin, NAAS FES Algsidon], S5t
g7 &7, F7) A4 2 7] AN 2ok ASs dobE 1-2714
FHIEE zASIELH, 9L W SDFAAN 15PN E BV A
Atk YT A9 = 1071 WECR F L2045 AL AdH. BF
€ 19 13] 4AFa o

E714 g JARAIE FHEZE S AT 22" AE AET AL
2 7kFsg AEE, 42 E, 3T 225 E ARG AEEL AN A
9 AAFA g AL 45 AFFZ AN, E2E
Sl M E2E 45 AAFZ AN on, HE 225 28 A
AEY FFo=2 YA
@2 7145 2%

O 37 &A%

1
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E 4-11. 7] A4 AEE, pote] A&, X FH L&

IAA 500 27.27

TIAA 1000 5455

IAA 2000 4545

IBA 500 63.18

IBA 1000 7720
IBA 2000 . B8
Kinetin 500 23.81
Kinetin 1000 18.18
Kinetin 2000 27.27
NAA 500 4545
NAA 1000 50.00
NAA 2000 31.82
=32 36.67

37 4427

* AAEAO A &S - 2AFY 1998. 12. 19
#% pot2 o] A st} AFI Fof YEL - AL 1999. 5. 1
wkk EA| O A 0] AFE - AU 1999. 6. 10
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potdll oA &E A E

EA oldxoe] HLFQA A
AR 4-1. 7EA 2.2 4]
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IAA 500 30 0 - 0.0
TAA 1000 30 0 - 0.0
TAA 2000 30 1 3.7 3.3
IBA 500 30 0 - 0.0
IBA 1000 30 1 3.0 3.3
‘IBA 2000 30 2 5.0 6.7
NAA 500 30 2 2.4 6.7
NAA 1000 30 0 - 0.0
NAA 2000 30 1 9.4 3.3
FE 30 0 - 0.0
=k 30 2 7.0 6.7
A 330 9 2.14 2.73

O BH=AY
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PNV Y AE AVERE F7]19 A4l T 42%2 BT ¥
xon, IBAY Ahgo] EHAH o= yeyt Y HAAZ o¥&d} A
&S A A9 57%Te] A LA o 0T 2 AE

< N eZdHY £7] F2FAA #Epith) 7t AASE v&o] Eof A4F
717t T FEEAT FHd o AdA JldEE AR AlsdT
(3) =A%

O o ¥

% 3dA HE MALZYY ALEEIF)E ANEE gk AAL Aot
7t BEE 2-3cm Zol® AU A4Fe2AdqN FUHLTEAT AW
£ tween 20& FAHE HUEd AFE ¥ F FEEE F3E Aoy
o tE FTAGA 0% 822 38, 2% g2 JEF (NaClO)Le
Z 2087 Avsta 2TdE FHFE 58 AE A U
Fo 308 BE AT dHF HFE& AZ Fold <
70 g 9l =R XA WA E MS (Murashige and Skoog,
1962) 71&-8 A o] sucrose 3% 7183l 0.3% gelrite2 73 38te] AHE T
NG 2F F 240 <€ AEUE A FANA(E 4-149) Ao
€719 F4& =E2FIY 92 19 16A17F =3 (2F 3,000~5000 Lux)=]
3,25+ 2 CE fAEE AN st

O &= wiuj g

A Fx0] FYG FAE AEE BV LR FHLAAIRH o5
R4 22 FTAE AASNL TAE Al E¥E WA g H
A& 1/2 MS #A ¢} IBA 05 mg/L 7831, sucrose 2%, gelrite 0.3%=
B8ste 184 Akl 7 25 ml A EFe ALY FAE A T ¥
30708 wiEta 3F Fo] 29o] <td FAE YA FEE wAE Adu
Fstgth wiFE oF 3000 Lux®E 1¢ 167 2¥HI, 2EE 26+2TE
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$A5E RPN FaAT

O BH2 WP

A7) A9 19 opMey BHoz FUATHE SolEAL ARE AR
M7 e ol $9e BPoE Bex W AN WA MSHA
2 AEoz 24D BEAY T& 24-Ds BAY FERAAZ 8744 2Fe)
522 AAPTHE 4-15. MAE 1314 Aol 258 2H39n, AU

A 4229 2~4mmz Awstel AP 3~5749) AR AFsAch o)
F& 500 Lux ol5he] AksholA wl Tt
@z 2

O ohul

ME 2 F F odee o 55%0] 2T odo] oy AAL do] A
AG™ hee Holx (I8 4-3, A), S4FHYT 2Fo] g AL A
22 ZANYE ANS AFE E 4149 2o NN 2 S
AMR T B719 Aol ALY 2L WF 4% RAE 2719 AT
o Wg Y G¥EY BUARAE Berst $EJe=E WY I
HEYT B8 FE/ BobR4E 2 IYIAT S71= AWl @
2-3719) &712 A7 E FAoy A4 EFHUHIY 4-3, B). TE2E
Al e Z78Fe Az & FoE Molx $AW 10m/ L GAs
AYFANE 3em ¥ A= ARE BRIAY (3 43, 0. FoE
A4 AeAe 2 dAe WEe T 24 =wsm o,

2
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¥ 4-14. 3 @A 72y Aotz £7154Y

GAs 10 15 19 +
GAs 30 15 20 ++
GAs 50 10 15 +++
GAs 100 10 16 +H

, -

7 =
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AL 4-3. obul g (A : AF 8] ANFE Fof B HEH d4id AGE
Fol C: mled AANE s AdolE & A)
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O Z4 W%

FA9 gohe 1% Ao B AzHATHE I AN, BelHs
Ar 20 A4 YL e AGe] hex YU Y LolAh
old AEAY 4L AA W S 2Reh Qol: 05 - 3md] 2
o2 AR WolH FAL TA BAE NAZ WFRES @ A =E A
EANA N5e FAo2 ANTAL YYIAT ANZRE RS A
e FAoE AWY PN F FYNYT DA A2 YIE
SFATHAY 4-4, A). FA ANTAE L JPoz YAYReH AR
a4 A7 AT T AMEZAe] s BANN 47 B
duo] 4EAZ AZHNE STh QR AMTAE Ado] ol
AL 1YY AAE 2 YYH] F4Ros woix Tyt AR
e e AAZ e Feldtel Bob L AFAY Fo om ohed A
Fe BE e BH2Y T4 L ARHE AEF Atk b gl
2719 A% W$ =T B9AEY Yo A= e wARY AT
W AEE BR o £39 342 Jh5E YHeE AZdAT. oz o
d@ A4 4¥e) a7aTh

o
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AFRL 4-4, Rl
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O #H& wj

HEF 3F 39 2E9&0] EE AYTAA 40~90%E AFATHE 4-15).
de2E 29 Ad® AN EF FAH A & &dE e
o2 vest. deaes AddES FHOE FAHAL, FE 234
ATHIE 4-4, B). 229 AL vj§ =gA o|Fo 3, WE 45
&= 3-5mm ZL7|ET AFT. FH2E 4F T FLE WHAZ AdESA
g oz AL o¢ AR Hzx @3E FJAG. oYY Axas
GRHZ fFFRAL b G Bl AFHE Aol BFHAU IR E
A2 HA Z¥siHe] IAledn. B A3 xdstdA edvuig
g gL ofg FHAst 55 A ZFxded e 2estd 43
2 % € dACY. oY UM F 2F4Ee TAFHY] HTho dn]
AdPos A5 F A ARAE ol &dt wiId 2F 2¥&E 10% A%
o2 £ F Yo FeEE 2N WA E FET GF ANRE AT

o] £& Aotk

P

_E

aq-

[s)

¥ 4-15. MS XA AAZHEADY & BYPYX F 58

Control 15 80.0 20.0
24-D 05 13 61.5 385
24-D 1.0 24 79.2 20.8
24-D 3.0 13 92.3 77
24-D 05 + BA 01 25 56.0 44.0
24-D 10 + BA 01 27 63.0 37.0
24-D 30 + BA 01 7 572 42.8
24-D 10 + KN 0.1 10 40.0 60.0
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4% 2ol FAWWE FAsk e e AHE AU
AN Y ABL e Avle] vse F719 SR FF M2%E
NEA e AEEE 29t YL 0483 Hee AW AA A
So) 58%wo] EXO|A Agste] AEHT
AN Y zAMFL AA AR WA 2A L NF AL FH 23t

gom, A4ANAS 2dee ARNTE A7 Bas,
ANesE GAZ A 1100m F29) BEAVY A4 Ex ARFY
AN 5 -20° )9 AAAe] F2 EEan Ygom, THAY FU=E

= 25%-50%=2 LERST

ANeRHE AZRY &8 ARt
AUE BN FoEre) S 522 L B
SRRA RART Yo o= A9F 249 JFoz Ary, WA
Aol glold olEd e 2E N A9 galo] $MHolo} T RolT

2 ZWF FAE Tsue] 5t Lot FAHE ReT zAHYL
m, AT o NUHLE 425%AM 789%] olEm, HALE B
He o SAEAA 506%2 Uehgm, RARe HLEL 167% FuA
AEC) BEHLE 139%2 JERT SIS 129 FETOA 746%2
Jehdth te aTdAs 37 SXASA WE 628%) BEEe KA
o,
AN AT Y wjE o]&d xAMPe] AEHY L, FAE Aol
E BaEae ALEYAT 60NN 0UT FEANE ¥ Fol ALHY
o wel AAE Fol NAT A AMERY AP &) 77.8% TR
B g2oqe) ANEH AL TR B2 AL BRIl 24-D
2mg/ 4 + TDZ 0.7mg/ £ A 100%%] BAHLS 2ot
e gEge 8dd =AY MAEY KinetinA AT olA 367%2 %A

we Add Fz rE:sh,
e B 2L 2AANE
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HeEgT ESE HFoRE AAES wAIEANA ZZ 118%, 123%2 &
2polE BolA F:, AFZE I=2EY HFOS2E Kinetino] 14.0%E
L 2%E 24t % 249 23288 894 2413 vlAlES Kinetin
A FeA 333%=E EA JdERT EFE HTE HAES mAEGA Z
7} 118%, 11.0%Z & Aol& HolA ggow, AT =2EY Ygoz
£ KinetinX g 7oA 135%2 £ AFS B, 249 g7 d25E
89e] 24T AAES KinetinH TN 112712 EA vehgo. 24
Hao2E AAIES v EZE Zh2t 5570, 41712 AALESL G Egton,
AYzd 3282 FTL2E GAs® KinetindlAl 767012 & AFEFS 2
Jok A A7E AEES 89e] 160%, 10€0] 75%=2 8 &
ANBTY AEge] A UEgt 249 BHE AELL BES 92
A FAA 178%2 A JYERL, ¥2EL HES = 3 AgFdn
169%2 EgoH, Y7 25 & o) Ho)R gt 24ke) 2723
AELLS 10meld) AAEANN 246%2 ¢, TZEL 10mol ¥ A
AEAA 213%=2 Egon, HF EI2FE 10m o)A 9072 Beth
dd 7|5 ASE ALE A 5L wots] g5t dLn 2o 49
g AZ S AASEY

ek

o. 7tA e Zv e AHBEAT

(D MNEe F2

2Ty FEEELE dFFENM =HeH, $EFEEY AT &
719k BEApold E Aol UEURA FFou, dFFEA
20% °1%4 FEE &S UBHATHE 4-16).
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X 4-16. N EY FEFE (% w/w)

Stems 402 943
Acanthopanax
. Roots 6.13 22.22
senticosus
Mixed 553 21.68

(2) 7tN 2y FEEY AR

28 4-19% FEES FZEE 39 DPPH 2AZXHAE ST A
B upel o] $EFEEC] EFFEEEY 2 DPPH £AEHAE YE
W g & 492 #4437 dojues 9AYA superradical & Al A3

2L FA5te Wyolth. AR EFHE Fxo YEFHE patterns HA
3 3t AFAHoE YEFEE] EFFESERT Ao & A
g F AT BEA 50% AMER FAG W, F7] ¢FFEE 0048
mg) > RILEFEE(0.0625 mg) > EF7EFEE(0.083 mg) £olen,
BedFE&E] /B @uth (01125 mg/assay). ©] W FAFAZ ZuH
% vitamin C& 25 pg/assay® BE.RT}h 2 EZ =2 vitamin C9 oF 50% ¢
HqZets FAS Ao Fe FEFEEANA A€ Helth. Y BHT
9] 50% AMEEE 25 pglassay FEO)UTH

v

rir

N

tlo

i
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B %

40

30 . EN-REEE
~ FI-FRESE
- a-QEEE
B EER-EOHFEE
& E7|-EIOHR & E
-O- 22|-EIOHFEF &

0 0.05 0.1 0.15 0.2 0.25 0.3

DOSR(mg)/assay

9 4-19. 7HAN L ZYFEES DPPH &2AEH

3

i

¥, 213 4-202 hydroxyl radical &A% & ojt}. o] {9
T gEFEE0] EFFEEELY =& Mg HE HIHHLAY 50% A
2 FIANE #H, W ESFEE (0072 mg) > 7] ¢FFEFE0081
mg) > £7] EFEE02% mg) «oRed, ReF&EEC] F 2ot
(0516 mg/assay). ©] W FAFAZ ZF 4A vitamin CE 20 pg/assay
E Btk 22 2E vitamin C8 ¢F 30% o sFsts A3t o] ¥
EFESEANA FAE Aot WA in vitrod BY YFFEEC) EF
FEEEY ARG 2 AL ¢ F AW 2Y FE23E&E AL
H EEA0] WEdA HER AF AxAdE FEEEES 1Y

i}
o
%
P

=
Aol
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el g %

0 0.1 0.2 03 0.4 05 0.6 07
DOSE(mg)/assay

18 4-20. Fe*'-ascorbic acid systemolA ) 7tA 0. 20 E& 29
izl a7

olzgidt FdigE wALZE Fd, Y WM low density lipoprotein

(LDL)Y] 4t3te T9AEE A= F28 ddo= EuH jlon
2, EY°] S5 Aoz ‘%‘%, ThA e gu o] Belg &7 ¢EFEE
Rne
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80 r

80

70 -

80

50

s %

40 r
30 r

20
- 71A 22T E7|-Ee0H
10 -7 22T 22| -Ee0H
e 2ty 3 2| -FeOH

0 1 2 3 4 5 6
DOSE(ug)/assay

a9 4-21 F2E9 AE LDLY ¥4tstas

Zde 7ML Y E7FEE0] 7 EsteH, Ree E
719 oF 60% EFHE HEHUAT. 4= FEES 25 in vitro systeme]
Ae ZE3 598 s oH, LSLY gastases 7t ady £719
30% FEoIUTH olHF FHAZREH JtAAVEVIY dEFEES P

5ol w9 Hold o= AAHIUH.

(3) Angiotensin Converting Enzyme ¥ HMG-CoA reductase 84 A3|&
el

Angiotensin Converting enzyme< Angiotensinogen®l* -#213}

rr

Angiotensin I € angiotensin I & Ao AL &8 FEdY. =3
FAd o) 4 Y FFE FESHE bradykining EEA A= o

38 v}t 2= Z ACE inhibitor £ bradykinin £&#HE A

014
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Angiotensin 19 AP LS dAFeZZA REAYS JAE 5+

a9 4-22F% 7N ZNFEEY ACE AdHaHAE Jetd Relth RE
ukel o] A|E&L EV]-AFFEE(04 mg/assay) > EV-EEFE
(05mg/assay) ¢o2 EHen, RFEE] /F FdH 0¥ &
Frrstasoa ddEs 239 FAE

¥ HMG-CoA reductase 84ANAEE 7HA 2R ddFo] =
gten, 7taedn e Reroe E717F Astdo Assay 7 FEES 10
g BN A7 6% (27), 383% (FeHgem, TAFTFEEL 100%717
< AA=E JER AT

m{n

e

(]

100

e 2(%)

-2
57|28
-o-wal-2
~{J- Z¥-EeOH

- 57|-EeCH
-O-%22|-FeOH

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
DOSE(mg)/assay

a9 4-22. AN ZYSEE9 ACE E42E88AHET
G FEEY F9579

AYNREE AZFEE I
AT #8E FAT

4

Foze AYdstan ¥zstdw 23y

A AZZAY 22 JHRAT. ox AA

pui

o
r ¢
2,

- 185 -



g HoldHAFEY FAAdE ZI19HE XY F FACI00 body
weight) = FH2HEFA d8 ASA T/ ed, gUs F2E
< ASA A ZHASTHE 4-17).

r:l
o,
4
A
o
o]}l
N,
ﬂllﬁi

E 4-17. Miced] AT R ARAAF

Basal 30.2£0.38 36.3+0.98 221138 50049
CON 30.1+0.36 34.9%0.80 210133 6.8£0.20
A. Stems  30.7£0.71 34.3+0.98 20.71.65 6.9£0.42
A. Roots  287%0.62 349x0.57 21.3%0.69 6.6=0.21
E. Roots  30.0x0.72 242+0.84 11.9x1.60 7.9%0.10

Mean=ES.E of 6 mouse

£ QYAIAE growpd 6FHIE WL AFAG o, AFAX) FUT
29 % mEst FUT. Fe olfE 34 ¢ 4 gov AT A
9 AARLAE BARNE AT BN F0iF FEEE dv 5YS
FEQN S4E 2= A0 BUHIL ANHoE dIFE Sy =
& Aom A Jon, 9¥ HEe YT TAAZ FA o] ol
e AFF A=st a7l

E 4182 WA GPT ¥ GOT E4¥AE BaFI Atk WRZF o

st 2R &4d B2 f2He 1 &40 Fitee Aoz

k<l
o} Zol BAZA T Aol B3I oI
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Aole QAT 2y N2 RAFEEL GPTEABHE A
F2A7T o} BFuzEDL A4EG. @Y, 49T FEE FIN
GPT % GOT ®4¢ Basal ZRUE %& 842 Byt o Heo
AFeINe) Hafde F2olE 7198 Aoz BAY,
“

9 BB Ex AHAAC] 9T 2 THL RY & Y= Ao 4%
av 29EE ghIe IR A4 93¢ 31 9ee ¢ 5 3

A

¥ 4-18. Miced) 84 GOT ¥ GPTY A

Basal 1007+ 510 60.711.06
CON 1138+10.24 86.3+10.19°
A.-Stems 118.7£10.84 76.7% 9.93%
A.-Roots 10L1+ 579 575+ 7.71°
Er-Roots 975+15.78 51.5+13.94°

Mean = SE of six mice.

*Significant differences at P<0.05

E 4-19¢ FEEF9N FAEF: 2 2F=

Hevke 2ol @HEH2HEFTES 7THAZA T4 g8 F8 XelE
Boln A gt ¥l dUSFEEL AT YHAESH2HEFTEE 7
ZARAT. ojg 2L AL FAANAFTEAAE FAEA UEEt. d
EFILFTEE 7NLZY E7FEEC 8 AAIA ZLIE BRE
Ho, 2L 7ML 2T SHEE O B4 wE A%e] eSS ¢ &
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AT C1HB ARZREY ANANFEEL YIAAFERGE U=
A A% 7SR 2A 2 5 Aee B ARSI Y dobrt ol uw
¥4 59 a7dds AR e ¢+ A}

X 4-19. Mice®] 8HAZE € SF3I2FE (mg/dl serum)

Basal 180= 9.0 837827 243482
Control 192x 99 77.0x12.4 249%30.4
A-Stems 220%25.8 67.1x14.0 125248
A-Roots 184+ 6.8 50.0=5.80 219£37.1
Er-Roots 152*114 37.914.69 183+£29.7

Mean £ SE of six mice.

abSignificant differences at P<0.05
X 4-202 FEEFYA AARAFEE HAFa v HASH2HEF
l’.;.‘_ A

o g3 dASA Fetdtt. MeEA Y EVFE

RPN ER R
ge SY2HETe0 9% HFBALASEES 45 FASA A
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F 4-20. Miced] HZAAFE (mg/g liver)

Basal 2.15%0.42 15.0+6.44
Control 614%+2.13 312297
A-Stems 545t2.42 232%+4.04
A-Roots 66.914.67 35.7£3.63
Er-Roots 60.5+4.80 13.2+2.55

Mean * SE of six mice.

a][’Sigm'ficant differences at P<0.05

Heoz IHRAHRALE

¥ 4-21. Miced] 7+ 2 39 AU AFE

Basal 72%0.30 218+ 9.6
Control 6.3+0.30 205%£10.7
A-Stems 6.6+0.47 181+ 98
A-Roots 6.1+0.36 200 6.5
Er-Roots 52%0.18 201= 6.2
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Mean = SE of six mice.

®Significant differences at P<0.05

5. 544x : /R A e dhFTH L 7154 S5 AL

g fr8n FE2ER 2FFEEY A
AL B S4EZRY ASHRF F
A 715l AARE ALE o83 q v IHlo] ERAF HH AAE F
AzE GA o1& F Y=F
ANeZddE HEANEE €8F F UEF on] BEAEAFAA F7tE] 3
o] A BL4E F e AL 21 g E AFolME d¥FR &8
FEA I FEES ol&32A AT

TS MA ez Y] FEES FESFEY ol AY 2 AY AzRdE
o] &35ted oo et A5 AA H free radical £2ATHE AE
4 7158 €8 T FEs #% A3 Asd v 2o
1 A8 2 3y

O &8 Az 33

ANeRT £2E AzsY) o E 4-220] UEd ARG gl @
B Egetel TARAG. ELF o 0TAA 027 BF @ e Wl

Astge
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E 4-22. 7HAeZu &89 wEne

Ay 6.000 6.000 6.000
S A 3.000 3.000 3.000
A 3.000 3.000 3.000
At3E 5 H (72 Brix) 1.389 1.389 1.389
FrTaLt 0.300 0.300 0.300
2H 8] QAo = 1.389 1.389 1.389
vlEtEl C 0.300 0.300 0.300
EFEHUMIEE 0.010 0.010 0.010
eetd 0.150 0.150 0.150
HEY B, 944 0.010 0.010 0.010
A FAGEE 0.002 0.002 0.002
TAMIESE 0.050 0.050 0.050
7MoY EFEE
(EAAZE) 0.300 0.300 0.300
Lemon ess(++A)1148 0.050
=33k 20380 0.080
DRINK-FL. 98416 0.100
g A & As) 15.95 15.98 16.00

O BYAZFR

E 4238 AN0ATE o4 WIAZAY ARUPUEE Holu g
o AEALE HAARAA A Ade] Be) Az,
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E 4-23 A9 e

50,492 4970
48.472 49.70
- 0.30
0.208
Hebd 7] 0.189
e g7 0.151
%7}\:1 E 0.128
22 % 0.110
Y‘ﬂ ﬁ]‘ 1{1}_5_‘301: 0.091
aE 0.064
Rk 0.055
TREEREF 0.037
HEaL Z4432i 0.002 RSN
2] 8B4 A 440 0.002
A 2 2 T% )
=Anz) 0.300 0.30 o) % 7/0.1/0.3/0.5%
g A 100.00 100.00

O AAZZA

AN 22T AL NEFE AHAARLEY
Eo et FEEL 0~03%7HA A7 T K 4-249 22 LB
€2 s AFES AASAT B AFA o3 A FE L 4dEA
2t o olF2ME 4 ¥ol22XRH FFES £83te Aol o€/ 9
Foluoh
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E 4-24 7HA 2049 AsPuE

0.30 o £ +/0.1%/0.2%/0.3%
100.00

Azd AFAd distd &H¥E 1599 panneld T3 B
hedonic scale® 33T}

olf
o
>
it

O Free radical 245

Free radical &A4¥d2 DPPHE °|&3t9 &R A 0.035% DPPH 0.1
néo] sampled #H7}38l3 methanol® 1.0 ml A x¢th FdA &3
o ALA 1087 $X& F 5170mol A methanols NZE 3t F3=
£ 3353

O Acetaldehyde dehydrogenase 843
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SD rats (7F%)9 243 H& Aol o 3L 3t homogenize
E ¥ 3T 24AEHE B39 cytosol& AT Lo1A cttosold] thES
propionyl aldehydeE 712=Z 39 340nmolA] A== NADHZFS =A%
9t} aldehyde 3EAF7} acetateZ ZA3e w) FHExe] NADHVF A4 5 o)
At FE2EL B 59 AL3FA0

@ 2
h B4

O Hegs &=

E 425 4 A% AT EE AFE B3 on, FHH
2 baseZ ¥ £ES 1540 o, B wagY ¢o

B FEEY T2 03%M M 2L HIEE 29 FIT

E 4-25. 7HA 2y FE9 #eAAEH

FApgt 8.50 8.50 8.42 9.85 9.21
=33 7.14 7.43 7.36 771 7.64

Elsd Fatly 7.00 6.79 6.71 7.07 7.00

O 7Y

FgAoR Hugy WIS EROH, HUFE baseR o] FhAo

¥ 2£29 A/NFL 2AING AEZE ZAE 44, Aoy A s
-262 3XE based 7MA o d¥ FEEHI A

4
e AE=E o3 glem, AAHOE 0.1% F/H FL AZEE Y
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E 4-26. 7t 229 AH 9 s AAEH

0.1 36 32 38 35

0.2 35 3.3 3.7 33

0.3 25 32 3.4 24
O #

Fgdozs ANoRY 289 AP 2Ad HEE 2AF Y
o, AN AT BAFE 01~03%2 AT E 4-27¢ ABFL EFo
2 dte} ANeBN £ A9 ABES HolX Jow, AAFez
01% /M) T WEEE YEAY. oP@ 2322y IFTAEL 01%
9 ANeRT 28 B4 AL Azsan

¥ 4-27. 7tA 2y e FFHAES

(\}) Free radical £2A% %

O 7Mezddgs
I¥ 4-232 olE 37HA AFo] HEUE $AFIATHEE Y Aot
Zr AFL dede 34T EY ol tAledT olee FES
3 AHE AeE FAGUS. 2t £ APA e e FA¢
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A4 @A ek, 7|EEE 2
#A%oE AFE VEUAG

r o)
ofr
jixc)
>
2
2
o
4
e
-
i
it
fo
re

120 r
o1 /
0
e & r 4
£
© r
S 40" ~ HPNO.3%
) -+ S1f0.3%
o D
-+ 7XK0.3%
O I i ] ]
0 5 10 15 20 5
DO assay(iud

19 4-23. 7ML BT SRS FAEAATY

29 4-4x EHEE 2E SR AN FHAG NGHA G
gAA5de Fol8 woln o, Nedy 2B I8 1 So|
FARE &+ A} o1 SR 50% DABATHL W2 F 40
M, BHE 0240, FAT 165uF HeRTh oF 289 ANAA HH
el AANE B AT o} T Aot
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1
90 r
E 80
= 70 r
a
=z 60 r
£ 50 t+
o 40
S 30 —®—sample X
% 20 —8—sample
o 10 0(0.3%)
0 1 . L J
0 5 10 15 20 25
DOSE/assay(x)
2% 424, BT SN2 SR YA
O 749
AYAE Bhate] FARIASES FAHAT. FAFAL AGPr
AR ZE AUs $59 FEe UBUY a9 4-255 ANenT 3
22¢ ¥R AUY YASAATEL B welF T Qo
60 r

5 &

8

Percent of inhibition
8

—_
(@]

Sarrple(%)

29 4-25. AN BW AN Y FAsAA Y
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(th ¢EEHELY 84 vAe FE2EY &4

AP 271 AAFo] HEAAE GANM, EFESES /MNZY EF
£5o] &EAte HAE= EFAE in vitro A9)A] aldehyde dehydrogenase
g9 mAE ZRE HEHFIAT AELL IFgM NAD 2549 =4
© 2 alcohol dehydrogenase(ADH) o 98 acetaldehyde 2 AZEH,
acetaldehyde & NAD' & 49 aldehyde dehydrogenase o 93] acetic
acid 2 A#H] citric acid cyclez £zt €22 oltiAtAlel <& A
g G429 oF N%o)FS EHAINE Ao 48 Yot 2R &
&A= alcohol dehydrogenase® &#l A lth

4, SFF Uevds €289 Fo3, 379 9L acetaldehydeZ ¢
A4 Jon &F9 EAL FE acetaldehyded 7I0¥ETH a¥E= wWE
Aol acealdehyde AWEHEH  AAF}E  HYPLE aldehyde
dehydrogenase(ALDH) 43L& 7| g < Qi g2k & dFdNs 4
AZ AAFALL  oJEHE EFEES )&% acetaldehyde
dehydrogenase®] 8A4&E SAsHon 1 234= ¥ 8 of Ueuia gt

E 428904 HE upsh Zol FEEL ALDHO E4EAL in vitrodl

o

b

A
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E 4-28. F7AY aldehyde dehydrogenase &Ad] mx& 7lA| ez SF

Control - 100
0.05 121
Roots 0.10 152
0.25 193
0.50 216
0.05 152
Stems 0.10 152
0.50 140
0.05 142
Mixed 0.10 132
0.50 115

L FtA e 2] SAAA &Y
B3 7ty FAANAS &3] H3d AHTH ADAA A
TEL AE H4ES E2 d4EE VA3 4R S4E AotEd 583
2 Y S FAodsAnt. aga stz oA B AR ALS
At AAAD ZLES i, AHT A9, HRA AEL, AT
2, FAT ZLUSE AFIAFAA F 1530 2H A4S &3 =4}
]

s 27), 28 % B4 e ARG o8 WFFAAA FPe 9
i SAELS ANEE F95d 34 A4S detagth ady F4

£ 2480 TS Axste] B OF Fud: Ao AL BY oh
g, wopr|ztel 2@ o4 Aelmz sHAeddy FAL 4B e A
o] AT Aoz BIHAT
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A, JtA AT FAAA e B AT 2AE FYSHWE veH 2
o}
(1) 7N 2799 AS3A
JtN ez E Y 1000m AFe] A Qe F2 FTIHE ALz U
won, BXFE AW AFFY EFAHY e Aoz dEyT
AUNEEET 29-50%2 7 A&HE Xd AAddE Ao HIAT
ARFZE AWHEYE, AE2APoEE 22UR, EFIUE, SUF
F2 2¥dY, oluE3d FEFAE EFIUE, dHEUE, 29
, B3y, 9A¢ 283 dEAAeRE AR, Axtnale, #F
2AE Fol 2 RIFHE OB ta F3H, AR FXF ELFS
e Ao veigth B sz Y dFFAE HilME |§5
#2 7} ¢ F839 HEH BELA e Holok dtha At ET

x o L oo {#
40 o gk gk

ac!

@ HEHEY RFFH
B AT GANEEY APAQ AT AW, HAT YA

=
i)
22

YA AEs 2 AT =3V AWEsL FHT 2R, FIA wER,
FFT AN, FAF UM, FAT FWW, AT Y2 So2ry
AR FA, B, B4, £4 T FUR JFXL AT 22
¥9 478 953 gk

AAZH AARAN AFLL YIANRS TITANERE 4P 4L

stetatel 3&A9 WA 2Ye ettt 44EE 19999 109 39, 5
AAES 20004 108 14”6l BA SANES ARG ZZ 1AA
Kinetin, IBA, NAA 2 SE 59 AFzHEAL 552 924 AJ5q
A % dFAuEe FHAY) g 2, AF RN A @
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sith E¥ FAUAL ¢ 2do] AA Bols P 23 gomz v
7% A2 FAE o} ZHE Wetd 4 ggon, FUE 99 3
109 220 2A AAZRE FAFPL ANFGOL #7]9 A
FH42 Q¥ FHBY] BFH] Fx AR BASHA
Ch AN el He B2 §FE4

A (AR 4-5) 1 199949 i Bo] ZUE AHA x=IW Feg Bl
N FEHAT AL 20009 39 49 AFwol U] X o5 A}

EZHA (AR 4-6) @ 19990 ZAUE ZAT dAY AwMErtAM £
23 AL 2000 349 25Ul AFEol Ao BEY o] I AL

AFE 70%S) ABHE AASA F, 7HEE 19 13 4Fd= 1Y 2-3
3 Fravh 6¥ 6458 102 23Y7HA 25 @Ay AFAER, B4
i (38 4-26)9) Zolg =AY 4AFE F4sn. &

, 1 g
e FU% A& FAFPLY, Yo] Wojn F$E FAE 279 =P
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&1

B0
&l

Hir
8l

18 4-26. 7FA 2T Q9] ZAE
AT

=R =4 2%

()
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- &8
=

6/6 6/20 7/4 T8 8/ 8/15 B/ 9/12 9/26 10/10 10/24

Z 0t (cm)

a9 4-27. A% A%

g L i L L L L. L L

6/6 6/20 7/4 7/18 81 /15 8/28 9/12 9/26 10/10 10/24

2% 4-28. BFse W
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O 939 4%

20 (em)

0 A I Nl 1 L L I ) 1 ~L

B/6 §/20 T7/4 7/18 8/t 8/15 8/286 9/12 9/ 10/10 10/24

a9 4-20. €Y AR

O g4 4%

=0l (om)

4] PN L B ‘ L L L

L . Ao

8/6 8/X0 7/4 718 8/t 845 828 /12 928 10/10 10/24

a8 4-30. N9 4%
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O 959 2%

- OIS
== on

[ Sy

O ;' L A L A i S i A

} 6/8 6/20 74 7/18 81 815 829 9/12 9/26 1/10

28 4-31. §F 83

FEE AT J2F B, P, €8 2 FUA AERY 4Fo] B
2 EY A Jey3, 53] 1479 AFAZAN AFEOG19%m)7t 22
EGOem)E =& AAE BAth ol AERIE E2F ®ls] Ao
FAsA TeH] FEEFF EE3od westd 488 Aoz ARy
o a8 T & AEES E2EY 429 9e9e EoqFagit b A
TH FANHE AdAE E2RETE Aol 99 ARRE B8ds

Aol HHY ALE AlZEH.

He
o

) 271485

O BH «A4F 0 1999 109 3%¥6) YR A =39 Fobge F
WE7t A ATLL ANEE 10¥8 4Y9) AE3E A A Fold AFx
2EZ AHge [AA IBA, Kinetin, NAASK FEEZ A&&3on, ¥E:
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500, 1000, 2000mg/ £ ol HA3A A& AT FAH AL 500me/ L7+ 20%,
1000, 2000me/ £ A= 1023 AAIAGT A5E dob 12744 TRHES
zARRLH, 4 Q9 HYFAAN 15aP AT Wlm Fesdo A
TP A FE 10744 3BEoz £ 204 AfHgt aeE 19 1
3 ANz k.

O #FH A4 0 20008 3¢9 5¢9] Z9E AHA =F9 Fapg e A
Bt AFLL A4TE AREZE, B9 39 5¢d AEIAT. AF=E
E2 Aele IBA, Kineting AHE3oH, ¥== IBA= 300, 500, 1000,
2000, 3000mg/ £, Kinetin® 1000, 2000, 3000mg/ £ FAstd A&t
A A2+ 300, 500mg/ £ 7} 20, 1000, 2000, 3000mg/ L o= 5%7F A s
ek AFe dolE 1-27] TEFNEE A FE L, 74 AgFd 10744 3
NEEo 2 30/ F 24000E R AE 1d 13 AAst
Aok, AAZAL Fol JHGEUIFR) A o] Hstd YAEHS ZAE F 0l
o

_c;L
¥
.41
J
i
rlr

O BH wr&x4 1 20008 109 14¢9 ZE=E AHA] =39 FakgE
AErtl A AFLL ARE 102 14Y0] AEstd dA AAFooh A
FZAEA HYPe IBATS AHESHeH, FX=E 100, 200, 300, 500, 1000,
2000, 3000mg/ £ o) AA st AH&3tETh AA A7+ 100, 200, 300, 500me/ £
7} 60, 1000, 2000, 3000mg/ £ o1& 527t FFFI A+ dolE 1-270
A TEIEE AN, HFFF AFY FE 2044 FoT F
R0ME ZPA(EH : HFgolE = 1 : Dol AEFEY BFE 14 13 4
ANFI [k EF BLEES 950 XE U 128 JETY g
g ¥017] 918 HHYolEE 1: 19 ¥EE o A vUMx ZaF 1/2
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o

d

&

0

EHE AP A 1048 39E F 240/0F AESIY AFzAERAS

= 2 A 2R 22 TRHOE P A™xAE 2001d 1€ 14

d AAE Aot

(* HE - vlo]2HE + TKS-2 4E + HolE =1:1:1)

<ulol o HE>

FAR: YERX IIIAE, ALHE £, A4 # A7HA

o]3t&A): pH 55-6.5, EC(ms/cm): 0.9+0.5(1.5, v/v)

o 24 : $78 98 YEL2% 3IYES TF ALFos 930
=,
FEE FE 5 Y= FANHOE £ JIE 428 Jas

<TKS-2(94 & A4E) &>

=
hay ]
o 37 £4¥

=4 QNE HOE YEEF AL,

E__/l:al I-J.E:J E714 0] &
>~
0

MEo 2 g, dFo] Holglo ¥k EFAE] d8 gt

N 330mg/L

P 220mg/L

K 400mg/L

pH 55-6.5

239 AFEE 1.9¢/L
E7)4ke N AAZAIE @28, 2323 A5y AF, 23S AR



o g2ee AA AAGA GE @28 459 AN AsG

) &7 A4=523

O #71 x4

E 4-29. F7) =AY &2E&

IAA 500
IAA 1000 30 - -
IAA 2000 30 1 1.1 3.3
IBA 500 30 6 24 20.0
IBA 1000 30 5 1.0 16.7
IBA 2000 30 5 13 16.7
Kinetin 500 30 1 6.0 3.3
Kinetin 1000 30 - -
Kinetin 2000 30 - -
NAA 500 30 3 1.7 10.0
NAA 1000 30 1 47 3.3
NAA 2000 30 2 2.7 6.7
7 = 30 3 3.0 10.0
22 30 - -
Al 420 28 2.8 6.7
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O FH<sAA

F 4-30. &7) A4 28

T2 30 6 2.7 20
IBA 300 30 18 43 60
IBA 500 30 16 6.0 53
IBA 1000 30 14 6.2 47
IBA 2000 30 8 36 27
IBA 3000 30 13 3.0 43

kinetin 1000 30 15 2.8 50
kinetin 2000 30 5 34 17
kinetin 3000 30 2 15 7

Al 270 97 37 36

O =24

TENLZH Y AE AVIERE £ A4t BT 36.0%E B IH 3}
on, AFzAEZAEEE FH <349 IBA 300mg/ £, IBA 500mg/ £ 7+ 2
7+ 60.0%, 53.0%2 EA YEtsth o]2A AFEe IBAS A&l aFAHo
Z eyt 7Nz we IdZ&L AR &7 FEFAA
B(pith)7k A e vl €o] Eol AEVI B¢ FEELH oo 4%
RAA 7108 ALE ARE o]F A2 WHoRE A9 Al
Aol EXA(E 49L& FAALEEE
=L F(B pithd] H22 A% s &43 & =1 =
1= We]l Qov =EAZ @A AR £ &3H glojA=z 2-39
EXE ¢ Agsteiorsint

-

o

i

o
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(h) Az A 1% @
20009 39 &7] AN &2¥ E7) AZEE 2 : HolE : JE
T2 =1:1:12 2¥E HFEY FEO Ao ¢ 45Y T 0% 38 ¥
Sl AEAD F AT e 20008 7€ 229 HA FHFAHAR
4-7). 50~T0R 2 Yrolxl 27 el 89 22¢ ZAMS HT 57%9] A
E& S FAFAT olAL 7] FAE AAFS d2 BALE AVE
ubre] E7IU F7ld A dud o ¥ €38
Atk 20009 10€ o] X7l A9 #AT FIALE 849 22¢Y Eo ZF
3%} 5% FolATh Ax9 AFL BEY AFAIEY dFFHgo,
ax

l

B

mlo
e

0

-
32
tlo
tlo
>

AT ARBAG FAR 2A(F3 HEIH S0 B3)o|BE 20019

T AGAA AR o)FoA Aoz sigE g &8 Frl4 A
FR 4% 1@ Wue) Wyo] Jbesie] 47 AEle Bt &7 -F717A
W olye] FHed Aoz AlmETh :LEJUr, 71zl Fob FuF AielA
o) 4743 AR AR M AL HEE F glo] ok

0
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AR 4-7, ddel o] E stAl 2y

)49 A}E FTHHW & H 2T
AERS TR
4%, 99 2 GA6AN AERY BFe] ¥2R 29 A Wy, 53

Lo
oX
o
J
oX.
tlo
P
>
2
&
(N
X
ol
I
o
2,
o
r
2
o
oX
o

147k 38704 AZE0.19m)7t ESEQEIemET ¥& AFS

29 o= AEEs E2EA ¥§ Aol SAEHA TeH FEEF

2 GEEFS FEstd FLY Ao Agdch wgEA AFH BAHY

2 YJENE E2ERYUE 4% 58 AEEE BEE Ao #AYY
o2 AlsdEH.

AN LA E7) AEL FH Al T 360%E WY whoH,
ARAZABARRZE FHH £249 IBA 300meg/ ¢, IBA 500mg/ L7} 22t
60.0%, 53.0%2 EA YeElRT o2 AE xS IBAY AH&ol aRHoR

UERs T
27 £X439A S BES 70% B FERZ 4H5Y A
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A F 7€ g AT AUl olddte 1HE F oF 57%9 AT AL
FA3, 2E FeE {FAG 9 AAJE AEFAT o]} Zo] FERE
2% F g oHIYE F7)~F7] o=y ¥ Ao wddd.

2, U9 AANQGY gALE xdF9 AFI Fokstan glen, o
d wet gEne Ae8dez FLI{n Ytk tEe dF AAHRA
Ak Zioist Lol 2 FHI gtk o]F HE It wetezm g
AL FA%Z AW e B FFHQ WYY FUEA ARAE
£ 7158 4EY Mgd 82 g4 Folxnn
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FE B4t /ML ZY FEEL 1EPY T 92e] HE ACE 84S
ZRAow JASE EdFHE Rolu o, ZH2HSFA 3o &

Adl FAstE HMG-CoA reductase 84E ZaAFAL2A 7N 2T S
222 FHAARY dolud XF o]4E F Y= AFAHAE HAF

2

dE FEY TMBYFEES B3I EUFEEL FAA AT 39

e, 8H GPT €49 2, FAAZY ALE FEF2=2A, AAUA
MNAA, EBAAZ LY F e H5AEE EAFJT doprt A%

AAAAFEE FaAPoEA EARIFAATEY B AT = A

& bsR e ASA Ae

I FEHAVE 28 AR woHATY

7tA e zy A tF HEgHA HZS2 Brekhmen® Shih $& 7F
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A B C D E T9 &8s FHIAT /IN2ZIY Gy LY FoAE
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BaHA

AF7AA BEnd QT2 F5L mousedH 7HAds FEEL I3
Ede ERRARERE 23 b Jrh B dFNAE ALZEYY 3=
Bo] Z4357 2 ACEERAAERS} SH2HEFAIATAT &S
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<93 4-1. A2 LR AFTRAAA>

29 Samplee (VM2 E) £AE I LBAEOZAN LAY 7E

=% 9rhs) g5t 2ugoy o Ed At Bee) AL A
& A7) shgu,

Al
> A g9 H
1. 9l sampleg F7IA] 94 F9]d 22 4odS FFAL

2. ¥ sampled] 3 43 WA I3} TS DAL

Sample W | ¥ % | A % | AF@| ¥ |FgH =

9000-1

9000-2
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B/ — ofF Fo 103, ¥4 1 83, 2F ¢ 63, vro 44, W
v 23)
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=7ANE Axd O HIEE

o9 &£AEY tgtd J=ABE Fole=A, F
olalE AEE FAE FAAL. @, 2v], AlgE, dgie] ==
W AFZE7 ge8td Aolmz
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7 = A3 =
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BT RA> ol HW o}FAE WLUB HE o}FFES
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A% 94 9w w8 1087 FLE2HFF Juvenile Cutting
o B AF. dESFATFET 23 1 30-33
. AZE. 1980, TR AAES B FF9 EEA ol "AE T
=] 78(1) : 26-29
CAZG. B4 1997, ok E A EAE Auirts €70
27y FAAFA B AF), TEAEAH IFFHNEF AFATRE
A (19968 %3 EZAFAA) ¢ 489-498
AR B, w5T] AR, A 1996, of8 2 FYUUA FE&AE
A7ty ZIedF0OMALE FELAHA 4% BE gLt A7),
TEAZH sEEdANEFE AEATFETA (19954 2F EZAEZH)
: 294-299
LA 1997, oA B AT kRAE AuirtE Zled T2
AERH g8 ASF TUHAF), s2AZTAITGTTIANER A+
BuA (1996223 EZAIEAH) © 478-482
AT =FE KA. HARE RS 1998 s gy 2ER Az
71E Ade BF A7 FEIZTA FISAATHA ALY : 86
FX. dEe 57 AA. FIA. BF7]. 1996, ok € FFdA
9 53y % AR 5
FGANEA NIATEDA (19953 ZH 2 T A)

Eleutheroside E &3, 3=F82E83]% 4(4) : 333-339
7z

. AER. gEy). 4Ee A4 F
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11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.
ColWE. A4t M-S 1988 B GEAEY RED. AAURE B

gy 4 B F55F3}IA 29(1) - 56-63
AR, A A 29, 198 4 AUFES HEY AEATFOD
-ZIUE 9 AE- AFEE A 193) - 174-176
X748 1988, &= o) G EAEAY. AEEFHT HeUERT
T84 1984, %29 AEF o] & FEUFJAAEAAL dEM T

. A9R. BE]. A, o]FE. 19%. V& XA 44
4% FhA 20t AFHA AR F=FETI A 404) © 444-450

. 293 B357]. A4 A4 I, 1996, 94t JHA 0t
ZAAA 8 BAERA. FFHEI A 41(6) : 710-717
BFL 1968 MTE 2 ¥ Q7. EHFW AF=EF 2 444

FEUFS 429 984 A=

FZA. AAE. 5. 1997, /A LET s Yo E2RH callus
B4 2 AEA AL FFFEFEFIAA 51 1 49-55

£ =95 ANE AL 94 196 AN HE R B

o|AZ. wrEy. U@ vE 195 L2ZAUF F99 A JE, F
WA AEL i A%e) B AF. STYUNA 84@) © 415423
o|%8. ¥4 e AZALE £ R AP 244 #qE A7 P4
s AALE9) =&, 33pp.

oJAlR. 1974. E&75. ¥ AL 1204pp.
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31.

32.

37.

39.

- 4. 19%. TP IR A4S 3% A7 ATdHE 75

Ao EAFHI 22(2) : 85-105
o] ZE. 1969. $-Evtet A EAA. ALt =ER 20548 A4) : 89-228

o] FE, 1969. AYAE. #¥PX 8 : 27~-139

o] ZE. 1979. WA EEZ. FEAL T9lpp.

o] &3, 1995, &9 AUBY EAY oj&. YIRE. 34-35

A7, 1983, HEE&F Al g, 3EEA}. 495pp.

ekl HAsr =& 1-31

AT R 1981, AHMLE -GN AT olu| - MIEFAL p. 84-91
AAd. 198, FAFAIG Lots] QAEE. I AMFAIAL
620pp.

FAZ NEZ 191 71FIFANE
AHA. 1957 IFHEEZ(FE 5E

£). 507pp
A&, 1974. ZFAEL FEAEZA 4F. AEEFA Vol 51 13-22
=3t P4, 1988 I HEAERNQATF 2F

HEF. 1983 TAL AT AAE FLFIFATFE =FF 1079
FAA. FHEF. 1990. A FRHY opmnAb X
8t3]2] 79 : 345-351

F3. 1983 ERWAY obmxat L wEE RN, FTEHTYHIA
11 : 18-24
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2374, 1970. AgAt AGe) G845 B A B A28 (BEH).
AFFA=ER 4 29-34
Cushman DW and Cheung, HS. 1980. Biochem. Phamacol, 20,

..221_



41.

47.
L NHEE. 199%. EottR. A sHEER 20 : 130-143

1637-1648
Folch, J., Lees, M., and Sloane-Stanly, G.H. 1957. Biol. Chem., 226,
497

. Minoru Terazawa, Hiroshi Okuyama, and Moto Miyake. Phenolic

compounds in living tissue of woods I -Phenolic B-glucosides of
4-hydroxycinnamyl alcohol derivatives in the cambial sap of woods-.
Mokuzai Gakkaishi 30 : 322-328

Moskowitz, HR and Jacobs, BE. 1988. Applied sensory analysis of
Foods, CRC Press, NY, 193

Park, W. C. and S. T. Lee. 1989. A palynotaxonomic study of the
Korean Araliaceae. Kor. J. Plant. Tax. 19 : 103-121

EHE. 1992 EWEROBER LR REXBHIRE. 275D

. EFFEE BILEE. 1985 XX ADBHFCHT IHREEORR. BAK

Bt 67(3) ¢ 103-104
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A1 AL

S8 uEte 22 AEVRH £l fln ol XIANE AzeH,
AAEer 14 18FY EA4& Ze =ad5Myrtdes)dl= 2EUFH
(Thymelaeaceae), B 3553} (Elacagnaceae), A+ (Sonneratiaceae), =
%7 (Myrtaceae), ¥ (Rhizophoraceae), 7}5 W7 3 (Lecythidaceae), 45
T2} (Punicaceze), AH#AHoH(Combretaceae) 5°] JA T, BE YT By
URAE Agstae 2 vgd JAA gE 4o Ex ofddd X
st FTolth
EZURgddes AAAR LR F 504 5009F0] F2 2AaEHdlg
ootz st E233n Jou, 8 vdde AguU§ <& (Wikstroemia),
BE ¥ < (Daphne), ¥ 2] E%(Stellera), o}vlE< (Diarthron), AR =Su#
% (Edgeworthia)9] 54 2]&%to] X33 k(73 4], 1991).

SEugtdE 2EUTFFH 2EUT S &ste AE2A 9 F(Daphne
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et Z)7F AAS Jow, FZUAe MID. odora Thunb.)o] BAFE
A=l Y] FE, 1980). ©] 7Hed FudguFE do] TAdE B
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B, BREL BEREXK ZW CO%, % BOHE, 27 /5, g
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1983), 2 o ZAE AFE obF o]FojAA & 37| #WE FHYPY
g3 2AE 52 MEd FHE T2
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Bn gom, 442 AFH: ARIAE Uy SAAEER =452
e ARl M APAES F L Y= JPBAYY B AT74
o 4 AYW 4B WYLE Y 7HA ofolteld BEITE ST F
F# AYAAe R 0143 A2 & Atk TSRS 2o] Ha
R Y3 SER $3L 27 LART ohid, BAE 58 5o AU
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£ Q7dE Fue g 243 ¥ B 7R A7 599 AT
g +983 gom, A7 WeH AEE FEAT $952 I ge
ARIAY 1799 ATFAFH gL UhaN 478 FAPu

2 ) FAAFL O NEAY L AN ASBFEA, @
ALBAZA L FHEY, O o4 L FHLY, @ AAY, © o1&
Joz &gH3 Yt

A

L 1AdE
ATAA IAEES AT5Y Nee 4B AP 2 AR A5BAZA)
.

2. 22ld %
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O AF A AE9 F FAGKHE W4, vAE, 2, AANEY,
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A3d A3 2 1
L IAYE : $ogtRe 44 2 438324

IAdEdE A7 i A8 F3F quaE BHE FRHA
FUEIRE o443 AL £5 ML 8 JAAQD ALdE FHA F
EFAH(1996. 1. 8~1. 10), 43 EW JE(19%. 1. 8~1. 10), L= 3
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