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SUMMARY

Title : Line Selection, Studies on the Cultural Practices and Health Food

Development in Patrinia scabiosaefolia

Subtitle : Studies on the Cultural Practices and High Yielding Line Selection of

Patrinia scabiosaefolia

Patrinia scabiosaefolia is a wild medicinal plant distributed in whole region of Korea.
It was investigated that the extract of the plant have good liver protective effect in the
pre—experiment. This study was performed to establish the cultural practices and
develop the high yielding line, so as to contribute to produce the row material for the
health food.

1. It was investigated that partinia species distributed in Korea were P. scabiosaefolia,
P. saniculaefolia, P. rupestris and P. villosa. The two species P. scabiosaefolia and P.
villosa were distributed in all the area, but P. rupestris was distributed at gaps of
limestone and P. scabiosaefolia was discovered at Odae mountainous area.

Twenty collections of Patrinia, including two of P. rupestris, one of P. saniculaefolia
and five of P. villosa were collected for plant resources in Kangwon, Chungbuk and
Chunbuk province.

2. Superior lines were selected from the seedling population of gene pool and made
the cloned lines using vegetative propagation. The result of yielding ability test, PS
0202, PS0204, PS 0209 and PS 0212 were estimated as superior lines.

3. Minimum and optimum temperatures for germination were at 15C and 25~307,
respectively. In case of raising seedling under greenhouse cultivation, aerial part was
grown rapidly ranged from 30 days to 40 days after sowing and underground part
showed great growth rate ranged from 40 days to 50 days.

On the basis of two years old, 30 days seeding had better root yield, but 40 days
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seedling was preferable root yield in case of one year old. There was no difference
because condition of establishment seedling showed inequality in case of direct sowing
culture at field, but a little showed high yielding toward the end of May. In case of
transplanting cultivation of raising seedling, transplanting time was suitable for ranging
from the beginning of May to the middle of May in one year old or two years old
seedlings.

The appropriate planting density was observed by 50x25cm distance in one year old
plant but two years old one was showed by 50x15 or 50x20cm distance. The species is
because of native plant, fertilizing response was somewhat insensible but growth and
root yield was increased by nitrogen level up to 15kg per 10a in one year old and two
years old plant. So as the Patrinia comes into bloom from the second years, it was
effective of yielding increase by elimination of floral axis. Petiole and stem of Patrinia
did not root up, but was possible to propagate about ten fold by dividing method of
underground root.

4., When it is cultivated with seedling, it comes into bloom from the second years,
with the progress of the cultural periods, the length, the number, and the yields of the
roots are enlarged. As investigating the changes of the chemical compositions in the
roots, 3, 4-DHBA is highest in the root cultivated for three years, furthermore, caffeic
acid and chlorogenic acid highest in that of second year and first year of the cultivation,
respectively. Labor saving effect of the mechanical harvesting was 63% in utilization of
shaker—digger attaching to cultivator and 709 in multi-purpose root harvester attaching
to the tractor. Far infrared radiation drying was faster to dry roots compared to hot
air—drying methods which takes for 15 days to dry at 30% of moisture contents in

Troots.
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Subtitle : Development of the method for the quality control and of the

nutraceutical products using the extract from Patrinia scabiosaefolia

The purpose of this study was to analyse the chemical components and to examine
the bio—function of Patrinia scabiosaefolia extract using the advanced scientific research
tools, which can be used for the manufacturing of the health food. Especially the target
of the health food using Patrinia scabiosaefolia extract is for the improvement of liver
function.

1. Chemical analysis of the extracts revealed that phenolic compounds and saponins
were major components in their quantity and the major phenolic compounds were
chlorogenic acid (CLA), caffeic acid (CFA) and 3, 4-dihydro—benzoic acid (DHBA).

2. The amounts of phenolic compounds in the leaves and roots showed higher than
branches. There was no significant difference in the quantities of phenolic compounds
between the places and harvest period.

3. Caffeic acid and chlorogenic acid were determined as a component for quality
control on the bases of the results from the TLC and HPLC analysis in the relationship
with the bio—functions.

4. The extracts were prepared in bench scale was analyzed in heavy metals. In
results, and the amounts of heavy metals including Pb were in the safe ranges, much
less than maximum recommendation.

5. From the repeated analysis of the various extract of Patrinia scabiosaefolia, it was
verified that the extraction method in bench scales were well established.

6. Liver protective activity (anti—fibrosis activity) of the extract were investigated in
the cell system and animal model. In addition, when the extract was administered to the
DMN-induced liver damaged rats and galactosamine-induced model for 2 weeks, the
liver damage was reduced in some how. Thus, the same conclusions in the bio-
functions were made from in vitro and animal experiments. Thus, the scientific and
technical bases for the bio—functions might be enough to entering the market for

product and promising the successful manufacturing and marketing.
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7. The fractions extracted with organic solvents were chemically anaylzed and
examined of their bio—functions. Then, it was found that the dichloromethane and
ethylacetate fraction had prominent anti—fibrosis activity than butanol fraction and water
soluble residue.

8. From the searches on the size and characteristics of markets, it was realized that
the population of the liver disease is more than 109 of the population, but the effective
medicine or the health food against liver disease have not been well developed yet.
Thus, a large niche market has been formed for the venture company.

9. In order to establish the proper manufacturing process the extraction method in
bench scale were applied to the pilot scale. Then, the production yield of the extract
was 10.9%.

10. Based on the above results, the extract could constitute as a major component of
the food supplement (HepaPro). The remaining components were formulated on
according to the product concept.

11. When HepaPro was administered to the galactosamine-induced liver damaged rats
for 14 days, the GOT and GPT levels with the oral force feeding of HepaPro at the
dose of 500mg/kg decreased to about 80% compared to the liver damaged rats.

12. It i1s expected that the manufacturing products of health food introduce to the

market by Medvill Co., Ltd. in the next year.
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o)&sly da, BE WA 7Y+ Adenine arabinoside (ara—-A), acydovir, inteferon S &}
olg] Al e HYTHAA E 2HREoE Fo] AWy oy FA&o] Qa1 gL A
o C3 99 A% ribaviring &b B, kel Astel e Az4e 58S
L=

vlEbE] HE AEL saponin® Z (Sidorovich, 1966) <& x o™, T3 wiely], 7
(Taguchi 5, 1973; 1974) ¥ P. scabra°l 4 (Kouno 5, 1994; 1995) Iridoide glucoside A<

Lo
N

9] partiniosideZ} 818 %

Nakanishi 5 (1993)& wlelg] Zx}o] ursolic acid, oleanolic acide glucosideE 33kt

B u3tdal, P gibbosa ¥Elo| A gibboside’} ¥ 2 vl o (Uesato 5, 1987), w}ElE]

7o) A kalopanax saponin B, triterpenoide saponin H3E F&3lgct (342l 5, 1997).
et = AT dUa FostelA Fd Aol AWE e

3 ZHAE WA AAE PAE Ggol AFH, F4 L ohiA AWAR 9 2 o
!

f
N
o
ro
N
B
Y
=
S
of\
kg
oz
2
N
G
I
ku)
I3

A

= A8 Folmz, ofAAER] viEE And

aEd vk NS 9 $FEET A, Bgo] AlEsith
R = I B | I R I s R e B e o

iAol o g go] §le Ao dAdH Afihz N JheAde A vieke] e Wolg

10%0°]st= vrow 24~30Te] WolA oprt Fostrtal stglen, Fdr= F3tet

4~5%0] ®F3to] MAsIL A4 AY 30x30~2Bem, FF 2~3F5 Aom, BFEU 4

4 %)
Add 7~8del st r HxE ol & FF /st Aol R (St kg
1
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2. AgdT A% % 1 F
7. vhere A9 £4 &

D vielele Fo 7/ 9 ®
nheE] = whele] 3 (valerianaceae) PFEFE] (patrinia)y 2] Eolw f-gihetel] E X3 vl
Bhe] < 2]

52 vlelg] (P. scabiosaefolia Fish.), & vFelE] (P. saniculaefolia Hemsl.), Ev}

El2] (P. rupestris Juss.), 5% P. villosa (Thunb.) Juss.)7F o™ (o]&5 1980), L%
7].‘:.01

- 3T

ulelg] (P. intermedia Roem. et. Schu.), ¥ vlele] (P. scabiosaefolia Fish. var.

albus C. T. Song)ell 3+ B 17t ot (559, 1983).

AR L vherel 23 A4gA 87

Z=3o|= 9% (P. scabiosaefolia Fish ex Link), 5752y (P. billosa Juss), #37 (P.
rupestris Juss), M3 (P. sinensis (Levl.) Koidz), %LUl (P. heterophylla Bunge), fi
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1] (P. scavra Bunge), Wiftifldisld (P. sibirica (L.) Juss) S°] Bi¥i o (F
- = 1991), = P. villosa, P. scabiosaefolia, P. angutifolia ()56 HEZE

vreEbe = E=717F 25 Ao 717F 1-2mE Y, SIFElA 7R A AL shtel v AR °
o] ﬁlif‘% Xlﬁ}%ol doz ol S Wit IH9S dAF(IW)7E A A

glol A Fa-FEASN ez depAa i 31 BdE E==
&

o} A3 gk},

2o 7%~8%°ﬂ i FestA R A s7]3tel

270 ol A&F 2L JHAS E7] ol A

WAoo g, e 5ZHAY w=@doln

A& 3~4mmeoltt. F& 47, & 1ol A
1%

1A (E)Re] A& R

—

o, Eu}qaﬁ 17} 20~60 cmz 231 o] A el
R E7lE 2FAE mejum o HojAw,
AL Wl 9o ¢goz A Zepdr 99

< 2 el B vAYgola RoR des 2

AR 2. wherel o] F A

AR 3. wvkere (F) ok Evkeke] ()
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A4 =AY 34 2 $AT AR

3k 50070 A S EAAEE 3 g e £U])E

Hogde] v #d 54 S 7}X11 UAY} =F o] -t A

, TFE 7.0~14.2709 Wl

a1, ARG AEFELS 93.0~510ge® Wol7t s A, 1 dAS AxER A

S Ao i TS v Aem A7t AdFo] 300g o) HE JNAE PS 0201
313.3g, PS 0205 395g, PS 0207 510g, PS 0211 470g, PS 0212 312.9g %5 570 A ¢t

PS 0203& 2% 2 Aoy Alddoly, d 4

0213, PS 0214 Agdow $3x3ow Hriy et

A SFfAe] 24 S et dEAE FAska 2003 AlFEE G oR A
= o
[¢) H

g
o
L
Sl
M
o
o
A
4 e
s
X
oft
o
©
!
[S—
O
A
lo
o oE
O
=2
Me
kel
ol
38
ui

2.1_11
o
Ll
FI
32
ol
=

th A= 20264 % o 35%01 Hi= AlES PS 0205, PS 0211, PS 0214 Sith
PS 0214+ 67%= 7V %2 Ful&s Hlon, o2 <l&) 2ol vgts Aoz Azd
.

o
&
i

BFE gy S0z 24e 183~249cmz 2 WolZ Holx ggrony Fob
S5~11971 31, 2442 51~109mme] ®leolFs Bt FEATFS A 555
o Al il 1385g2o & wWol7t Fth 10ad ALFES ALt A7 PS 0202+ 360kg, PS
0204 357kg, PS 0209 410kg, PS 0212+ 413kgo 2 thA S w4l
PS 0202+ <lo] HAe wm, PS 0204 A7te] Za, P
FAS mgon 9o Ferddoldrl. PS 02125 247F Ba A7ty 98 vb ]y_ =N
5

olF g AFES =1t

5
rr
(o))

s}

[0p!
(@]
[\
(@]
O
fr
&
&
~
£
)

2 gduid oz FASHE ddAol =2 T .
2003l AA B wo| A FrFE AU A 54 x5 3% 63 Zrh PS 0306
A5 Asol Gk, T FFol FAKLeH, PS 0302, PS 0304, PS 0305% 7fA 5

>~
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YFAZE FALE b 54E 7ML Qo] SFAERE 8T F AdS Zojrh agER
54 Hrte s A AFGATIE AL o] FolHof & Flo|BE FF VEATFHAAR F
g3t A g ot
320 mheRE] AR e AeE S5 (2002)
A E e o | Gm | &5 s

PS 0201 30.3 13.0 10.2 313.3 oA

PS 0202 34.2 13.8 10.1 210.0 ERLE

PS 0203 29.0 7.0 8.9 93.0 AR, A7

PS 0204 31.7 8.3 10.4 128.3 449

PS 0205 32.0 17.0 14.2 395.0 oA

PS 0206 325 14.8 9.2 183.8 22, AP

PS 0207 40.0 22.0 14.3 510.0 oA

PS 0208 35.0 10.0 11.3 249.0 LRS-

PS 0209 35.4 12.9 9.7 267.1 AR

PS 0210 39.0 15.8 9.1 251.3 =R

PS 0211 35.3 14.7 132 470.0 oA

PS 0212 34.0 12.3 10.9 312.9 o7

PS 0213 32.0 115 10.0 257.5 24y

PS 0214 32.2 10.2 9.0 1783 293

3 3t 338 13.1 10.8 272.8
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¥ 3. AT (dEA AEdF ASEA (2003)
Jgzws | 2% | 9% | 9% | A% [429F | FuE [4aas
(cm) (ml/52) (cm) /=) (g/) (%) (0-9)
PS 0201 36.6 6.9 76 23 40 19 1
PS 0202 35.2 7.0 6.4 2.0 38 25 3
PS 0203 39.9 9.2 77 2.2 59 23 3
PS 0204 336 12.0 73 3.0 59 22 1
PS 0205 18.0 8.0 6.0 3.0 20 35 1
PS 0206 39.3 19.0 9.0 2.1 148 21 3
PS 0207 38.1 106 71 2.7 75 24 3
PS 0208 46.0 10.8 6.6 19 90 19 1
PS 0209 411 136 6.8 19 106 29 3
PS 0210 35.8 78 6.2 1.0 39 23 3
PS 0211 346 8.1 76 16 41 45 3
PS 0212 32.1 83 6.3 15 52 18 1
PS 0213 39.4 103 6.9 1.1 84 19 1
PS 0214 27.3 103 6.0 1.0 44 67 1
3 355 10.1 6.96 19 63.92 278 2.0
¥ 4 % AT &F B4 9 3 (2003)

e E_X} E_)\ E—Z&]ﬁ E‘Z A E‘}\E]: == =
ATAE O | o) | m) | @) <ig/f6a°> 757
PS 0201 | 233 6.8 6.4 81.7 230 Fer LY, F71
PS 0202 | 221 8.4 5.9 112.0 360 2 A8 ¢
PS 0203 | 216 8.0 6.0 1375 237 Ferdqd, 199
PS 0204 | 233 9.0 538 835 357 A7), 708
PS 0205 | 220 6.0 84 105 207 A7tY, LEF
PS 0206 | 243 70 6.8 1385 250 A2, AYy
PS 0207 | 227 9.0 6.3 137.0 343 oh 4
PS 0208 | 239 8.1 6.2 85.5 202 A7}, #7108
PS 0209 | 249 10.6 109 106.7 410 FEr Y, 1Y
PS 0210 | 247 72 5.1 55.5 285 YEE 44
PS 0211 183 8.9 5.8 72.0 123 HELLY, 22
PS 0212 22.1 11.2 55 79.0 413 A7+, A4y
PS 0213 | 207 65 6.0 65.5 194 et ], A9d
PS 0214 | 203 7.0 6.0 95.7 124 A7, A9
3 22.4 8.1 65 97.2 273.2
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% 5 mhehe) AmAAe BS54 (2003)

LI S i e SN £ (S =954

PS 0301 425 10.6 114 54.5 15 44

PS 0302 35.9 13.7 7.3 64.0 1.9 AR R AR

PS 0304 34.1 9.6 6.4 63.0 15 T =AE

PS 0305 36.5 18.4 9.3 130.0 2.6 AR A

PS 0306 37.0 26.0 6.0 215.0 2.0 29

PS 0307 454 16.8 85 1125 15 FA7

PS 0310 37.8 94 7.4 485 1.2 2153

PS 0312 39.8 10.0 10.1 66.0 1.1 =7y

B Tt 38.6 14.3 8.3 94.2 1.7

T 6. vhebe] Al 2R QS 54 (2003)

ATHE o Ol e %)
PS 0301 21.2 9.3 5.7 84.5
PS 0302 23.8 12.4 6.6 127.0
PS 0304 23.9 10.2 54 1345
PS 0305 26.5 134 6.5 1325
PS 0306 26.0 18.0 8.3 190.0
PS 0307 22.8 10.8 6.9 95.0
PS 0310 24.0 12.6 4.8 108.5
PS 0312 255 12.0 6.7 91.0
Hq 24.2 12.3 6.4 1204
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o} ¢td T4 Aujr)Ee A

) 57+

7} ol %

vletg] = F2ke] Zol7t 24~39mm, FA7F 1.5~2.0mme] 3L, 1,0008 5] 0.7g A= 1
A FApolm Go]l EA ghol wolgo] ofF wE AER el Fow, Wi wol&
o] thA =Tt (%1%, 1999).
AT E A SHIEMEE flete] dolds o] &3te] 15, 20, 25, 30Tl A o}
TE ZANSE A3 15Tl A= A Wols ] ¢kokil, 20T 6.1%% v wolgs Bl
W 25ColA 50.3%= Wopgo] Al Frkstdon, 30TCA = zol7k flolvh. wekA wt
Elge] wolH A 2% 15Co|aL, 25~30Tol A delrt FEsiey. Gz gE F27
o Al Wolrt tha Fegk Wl o o]l Apol= gl

299(1999) vielE] Wol&o] 10%olstz Yirthal s, AsE TAE
50% A ER TolgS =d F glo] Ao

AAE ANFEGANN FFAER 49 T
ofb&& 5% o]stRE ofF Azt o, TFAZ| BAGe] 9] 27t 25TH
4 AeA e ol ] AlAbstsit

] Az ® o2 o|fE wEtE b vAFA e ERE AALS x| HAFEY I
=

719 7HEol WotE o HA v, A}FAEE TaT ajlew AZdd. Y=
9

rfo

X 7. 25 & vtele] FAo wolg
T ol 54 15C 20C 25C 30C
orxA whol&(%) 1.0 6.1 50.3 495
ol 4 - 6.8 4.1 3.2
BzA ol-8(%) 0.6 10.2 51.2 52.0
Gyt itold 4 - 6.6 3.8 3.4
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= AlFelA 1dAge

of BhE e ol 2L vEele] 54 WEd Aom 4§
Zhgnh 2dAe] s oR & ) 19 A 2 2
Fo= g 30987 22 FHS HYow, SHAF 0
E 8A & A SEES AT 7 glo] AAA] o oola
nw wtege] SH7IE 309 ARrh A9d Aewr a9 ] %H%—:J‘:&E—:‘iié 5}
Al H
X9 SEYTI 02 ASFEA (1d48, 2001)
PReRSpe =% | BAE | BT d | AGT | 2F | 22AA | AT (BT H
(cm) (mm) ) (v) (g) (cm) | (mm) (g)  |(kg/10a)
304 449 134 3.7 139 121.0 36.0 13.6 52.7 216
40 43.0 13.7 4.8 16.0 153.9 35.1 15.8 73.4 272
50 40.8 13.7 39 16.3 141.0 384 12.4 60.9 234
60 42.2 13.8 4.3 14.1 145.1 38.9 13.7 55.2 236
#0100 sHAE A A 54 (294, 2002)
snes DR =+ % o+ <7 AEF AT
(%) (cm) h/=) (mm) (g/5) (kg/10a)
30 68.3 32.3 11.1 8.6 174.5 535.3
40 58.3 31.3 11.9 9.8 189.2 451.4
50 67.2 30.1 11.2 389 180.2 475.1
60 76.1 30.8 10.0 9.2 149.8 413.8
CV(%) 12.83
LSD(5%) 128.29
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2) £ 9

G Aesge 59 s 27 HEH o] 748w
el 424 AZolne 134 48AES 5T oEd AKIE 93 v 2
ole} AR 2dze AaF A%E Aol Aolsh ATk ATFELe 134 B

S} Hj=sto] 549 ek dF ol A Bokth
ol At dEde JEZA AT FFE e AR ARHG. Holgoy A4
S ned W 3FS vh =2 3] F5 o AZdr
AR ek = 20
7IZb Eoke] i B g ae ) of
-

o= el Mo H5AE7 S FHER A 88 o

3 11 . vhebe] BE7lo] wE A (1dA, 2001)

2% | BAA| A | A7 | BHs| 28 | 2AR | A | AEs (AT
(cm) | (mm) | ON/5F) | (i/5) | (g/5) | (em) | (mm) | UH/5) | (g/5) | (kg/10a)
44T | 412 11.7 3.0 124 | 1041 | 385 | 11.0 173 445 203
493t | 37.2 14.1 3.1 124 | 100.7 | 341 | 111 142 39.8 177
5¥7<| 386 10.1 29 12.5 936 | 342 | 108 14.7 43.4 194
5€Fw| 380 11.8 2.8 114 885 | 334 9.8 15.8 44.4 205
5S¢t | 39.2 10.0 2.7 11.1 974 | 36.2 9.7 16.7 45.0 232

F 12, 371 AR A5 54 (294, 2002)

o)

A2 & == =0 =7 S e A=

-‘ﬂ'%‘ﬂ T 70 T 5 T T 0o
(%) (cm) h/=) (mm) (g/5) (kg/10a)
19 T 67.4 30.9 10.1 8.2 162.5 466.6
44 st 55.6 314 11.0 9.4 164.3 360.7
594 e 69.2 30.9 10.6 8.4 167.0 433.7
59 T 63.3 32.6 9.6 8.8 164.5 424.4
54 st 67.0 33.5 10.3 9.3 186.0 482.3
CV(%) 12.6
LSD(5%) 107.8
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7}

& dors] =2 W 59 A Fool 30~409HE SHE A A
97t e Ro® AztEh wEbA chetee 29 fRAFE 30~409, 3
4 A7E 59 F~F#d Ao Basl d9h

I 14 AAAE BS54 (294, 2002)

24217) dE& =+% o+ <& 7 < A5
(%) (cm) N/F) (mm) (g/5) (kg/10a)

443k 32.6 26.5 7.2 8.1 158.7 262.0
oX = Ro\a 53.3 29.2 9.2 8.0 153.7 355.9
SEFw 44.4 30.0 10.0 384 1675 358.8
5¥ sl 53.3 315 10.6 9.6 187.2 310.6
6E A 50.0 315 12.0 8.0 140.5 322.2
CV(%)
LSD(5%)

H AAAR P
ek Ao AAME PE ATE FASANA 5047 SR BE 59 Ao
7+ 7 10, 15, 20, 25, 30cm A
WEd A%e 2ASAT 1
WA wT 2437 F
1= Agelglon wguA
D@ o vheke] A4 A
50x15~50x20cm7F A4 A U= A

Y
B

Jz

off oft

bt

v adTdN #9295

= Agoldr. @8 73 A4

AL 5. whekel e = »

ofy
rlo
N
[4\
X
ACh
—
o
a

3

=2
R
—_
(@}
Do
W
(8]

[\)
(=)
a

3



o A 133.2g °©l%aL, 25cmoll A+ 1484ge 2 F7tetdth 79 4F2

49.6g, 20cmoll A 582¢g, 25cmoll A& 82.7go 2 AA F7FsEA

TE Bl 50x25cmell Al 289kg/10h 718 =%kal 50x30cm ol A+ 7

PN
o
2

S 2o A9 AsE ASSAL ARk Holsh g14E A ergkt.

I 02 AFgS Rged DAROE AAFOgA F5E Ho] 50x15emol A

71 23}o] 652kg/10a 3L, 50x25cmell A& 406.6kg/10a= Stol A Th.

Fge] A detxl AL dF AFel Halw A% AF7)

F 15 . AdAE A5

4 (1dA)

=
-
[e)
e
=
=

off

rlo

=
M

7+

A

ro
3T

A2l 10cmel A
A TN T
H oo

3

14

o=

n
o

Bokd Aol

AAAY | =2 | BAA| BT | dF7 (BT | 27 | 2AAZ | AEF | 25 (I
(cm) (cm) | (mm) |ON/F) | (H/F)| (g/F) | (em) | (mm) | (7H/F) | (g/F) |(kg/10a)
50x10 40.9 12.8 49 125 | 102.3 34.7 12.5 15.5 49.6 201
50x15 385 11.8 45 114 885 33.8 11.7 15.0 50.2 199
50x20 42.8 12.4 5.0 147 | 133.2 34.0 145 20.3 58.2 231
50x25 40.5 13.6 4.8 142 | 1484 | 372 13.9 21.7 71.0 289
50x30 38.6 12.9 5.7 12.2 | 140.1 38.4 13.8 19.1 69.0 274
3E 16 . AAAg wE A A 54 2dA)
A2 7 2] YEE <% =+ -7 =+F R
(cm) (%) (cm) /= (mm) (g/) (kg/10a)
50x10 85.9 30.9 8.7 9.8 190.7 621.9
50x15 89.3 34.4 115 9.2 216.3 652.0
50x20 82.2 32.0 10.2 9.6 195.0 600.0
50x25 65.4 30.6 114 94 214.5 406.6
50x30 37.8 31.7 8.8 89 215.7 304.4
CV (%) 9.0
LSD(5%) 87.6
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Fol olzhetd S 173 2ol

EY &
Ao AHE A= AaARFES 0, 5, 10, 15, 20 kg/10as Al &3k 7
A
o

d 3 A 5041t
SH3 HE 59 Aol 27 50l F3F 20em® A A S AaA b FEE AES FAS
A A ARFEEE S-S FAHFGE 2ol b Qo AHFE e A5 A
o] 7} AT

g Skl webA Ao Aol fAdsta AE ATl ket FAlolY Ag
ol ATrEe davne S wEkd Shstrt 15kge ZAEW fhdse Ao®
Uetwth 5 Aav g Sbel melk Aol A SAsERAARE Ao e dA
Al o] 2 93| 7 Attt

3E 17 AR EG o]3stA 54

) oH 7= | rEUAr 2] 2 o] (me/100g) CEC
(%) (ppm) Ca Mg K (me/100g)

Al 5.56 1.7 241 4.35 0.6 0.46 10.5

A A 547 1.8 256 4.63 0.5 0.84 10.7

s

AV F 23 [BAA] Ax | B | D9 WA <3 [CAD|ACT] o | A

(kg/100) | (cm) | (an) |OWF) | (W3] (em) | (/)] (en) | (mm) [OW/F)]| (@/F) | (kg/102)
0 48.1 | 15.3 5.0 156 | 389 | 220.1 | 389 | 147 | 184 | 754 333

5} 51.5 | 15,0 | 3.7 | 167 | 404 | 266.0 | 41.2 | 149 | 186 | 8738 354
10 519 | 145 | 39 | 162 | 387 | 2628 | 393 | 145 | 198 | 882 366
15 545 | 146 | 43 16.1 | 416 | 2843 | 383 | 147 | 19.0 | 86.8 343

20 ol.8 | 149 | 45 | 157 | 40.7 | 2814 | 369 | 147 | 226 | 8738 317

1dAe] 9 AEHF5S da 5kg/10014 266g0] L 15kg/10a¥ W+ 284.3gSo = 7
st oy, FI FF> A 10kg/10ad = 83.20] 3L 15kg/10al A+ 86.8go = ZFAsl%
o} gH A 10kg/10a0l A 366kg/10a= 71 =3kom 20kg/10adl A+ 317kg/10a
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15kg/10a° A =

KeX
=
Aol 44 $5Y Aow AzEr)

3E 190 " AuEEd thE vheRE] AskE A (294, 2002)
AaAm | JEE <% =T =7 45 A5
(kg) (%) (cm) N/=) (mm) (g/7) (kg/10a)
0 47.2 294 99 9.8 815 434.0
5 32.8 27.6 95 9.8 160.1 4774
10 47.8 29.4 9.6 9.7 175.1 468.8
15 45.6 36.1 13.0 10.4 213.0 6959.7
20 46.7 30.4 9.0 10.3 165.5 329.9
CV(%) 13
LSD(5%) 116
6) ZuAA ¥
AES A7) dFAFAAS AX dIEAS S 5, AAALAA A 5353
d dEFEs ARG o] &3t o] AWl Aotk ARKlel A HE npeh o] wiEf
Y= 3F ddol= <o) FAs
FoetA gow (A 5), 2 A
B Fof, /istgtt (A 6). A=
2]l MAgdow RS g
TAE A7) 9dte] dYgEE AR
sHAl HEa gdARl HEYE o) §
3t AEdAE FHE HolAA
st €Qle] B wpgA A X
g @idolth & AFAA L FoiF
2 ARG FomA HEAe APEL6 ke AREE S S
wol B st AGFRE olFshe AS WAst] At Fe Fiol TwEHM, wet
A EEle] ARE EA SFEEA AT Fo| 645.8kg/10a2 A FU7FeE Ao 2 YEET
A 5(1996) dshg miete] Aujol A HAol A S AA stal Ao Skl TS
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4 glol mapd o)},

22 vhERe] 25 3 AAne] AgAtol
GAE | By | FUE| 2| A9 |A89T | 2| o |2Ad | AeT| AT
)

(%) | (cm) |(M/5)| (g/F) |(em) |O8/5F)| (mm) | (g/F*) | (kg/10a)
wTEH | 746 12 | 277 1355 | 10.1 1139 |224| 81 155 | 971 273
3

(ES%% 68.3 - 06 | 450 | 139 1210 |36.0| 157 | 136 | 527 206

o =X o]
el A4 2dRH Fu ASeE 2gE kohdt, FRAE 2334 3
@b s BAGAAE A5t AdSEs et dojAn 2w Fhsdch A4

o
In

1AL FoiskA e 2 2% 43cmol oyt 23S ) Fsgoeng FAo
258cmell 23ttt Ful &S 2340 61%°10 e, 3dA-E A7 AMEEt. AEFTE
24 AA3] Frrstd o, e BFE A&ste] 294 33 F Z
M B

AT Ee 1d o] 242kg/10aldl vlsl 2 4S 300kg, 3AA> 469kg o2 F7HE B G

o 2dA olF UE AAD S B FIANA sl THEE (& 20 Fx) A

oft
ri
of
lo

[

o
FoFUe | A | AF [ AAT| 2F | 28 [ AeF (AT (AT
(cm) (%) | (mm) |N/F)| (g/F) | (cm) | (mm) |UN/5F) | (g/5°) |(kg/10a)
1494 43 0 13.7 4.2 145 37 14.6 20.3 60 242
23dA 258 61 14.0 51 584 35.8 16.2 21.3 157 300
3 A 190 100 12.6 12.7 509 41.3 14.0 28.9 247 469

_46_



A st el WistE B o e FEAECR dddE (AH24F34A]) 3
4-DHBA (3, 4-dihydroxy bezoic acid) =2 3WdAo] =kl caffeic acide 1\ @A o] 118
mgolloy 2 3 Ao g ZA4E dhako] 77 Somg= WrolH Tl chlorogenic acide 1, 213 A3
o] 3dA Htt €53 =kt

3, 4-DHBA Caffeic acid Chlorogenic -
A ’ . A7
s (mg/g) (mg/g) acid(mg/g) A A7
194 - 118 340 7} <
23X 23 77 704
3 A 33 55 202
2) 71 A+ e gy

=2}
=]
FHIE ol atel AYY o, 23

3 25¢F 2t

Feyd AE g A843 11443H/10a0] wlaste] F 7|52 AE =3 7] 68%,
gz 277 710%0] AE a7 ddoy £48e AR AEEFH 7] 135% =
A FFgrlEn g84d0] At

=3} o} 3] 2~
ey e gega | ToEd
Agvan] =4 | &% | A o
=R - 114.0 114.0 0 -
K E s 21 1.8 38.5 424 63 13.5
o2 g 19 0.6 31.6 34.1 70 2
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0d 3d 6d 9d 12¢ 15¢
Ax=713¢
a9 3. AxYHe mE AxuE& Hs)

3.4 8

1) =W AA partiniads 2 &2 vlelg] (P. scabiosaefolia), S vFEFE] (P. saniculaefolia),

- 1

S Aol REake, Ebetels HAgARY vhslEl Rxetu, FvieeE e
QujelA BAALY. 29, F5, A% 5 A4 wheke 1348, Beied 24, Fee 14

Zulele] (P. rupestris) 2 572 (P. villosa)7} X3t Aoz ZAEA Y. viele] e 572
o
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3) whetE] 9] el HAREE 15To|e H
& W v F 30~400l AR FA4

AAEEE 19N 50x26ecm=z A2 S v AFFAFI FFFHdA FRoH 2
dA o] A= 50x15 = 50%20em® WA AL o FiFo] :ahvh viEle]E ofg A Eoln
2 AEEESo] v E3he wolgloy 1da 29 B 10ad A4 15kg FEAA T
Zhetsitt. 2d el % o) Jstsk=dl EdiAl A o FFSd &art @A

vhebE] o] gWolur E7]= AEA] IekA] gpgkem Akl o7 w5 WA Al 1299
2] 7heat it

4) ARAMA 2dBHE Astete] AEAFTE AAdes 2L 257 oAl 2
Fol SrhetATh e Tl SR WskE 3, 4-DHBA: 394, caffeic acide 294,
chlorogenic acide= 1WA Aol @o] {3}

ZIA8 ool AHEdE B T AE=F7] ol&A] 63%, EY
71 70%ATh A2 Adxs dAe)d dxA dxrh wgtow FE3

T d30xE 15¢0] ~8F3t

)
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3% 26. ICP/AES$} ICP/MASS®] =AH %71

ICP/AES (Model SHIMADZU ICPS—-1000ll)
Instrument setting

Forward power/W 1200

Cool gas flow/min 14

Aux gas flow/min 0.4

Neb gas flow/min 0.8

Sample uptake rate/m¢l min 0.6

Spray chamber : glass, water cooled, 0°C
Nebulizer : Meinhard concentric

Major elements (100ppmo]Z4+¢l H2)

ICP/MASS (Model Fisons PQ3 STEI)
Instrument setting

Forward power/W 1200

Cool gas flow/min 14

Aux gas flow/min 0.4

Neb gas flow/min 0.8

Sample uptake rate/m¢min 0.6

Spray chamber : glass, water cooled, 0C

Nebulizer : Meinhard concentric

Peak jumping acquisition parameters

Point per peak : 3
Dwell time/ms 10.24
Detector mode PC

Trace elements (100ppm ©]3}¢1 A 2)




) frefobreqke] 54

tete] FEES AR FolrxAtds S5 42yl AR 100pgs 513t
Pico-tag & o]&3te] HIC| <3 hydrolysis® 3ta, 2 %¥ o}v] =4S PITC(Phenyl
Isothiocyanate) & labelingdl it} ©] A& 4000 & 50u= HPLC systemol] F433ch o
4 ODS columnell Al 25 o] Yo = ofr|=ike] 3teEs UV 254mol A SA et %3
vlaLsle] A #Fa T

.ﬂ

:10

ntety] FEEC] AEEVIE A% AREES FHsty] fste] vwieE] FEEd W
TLCE AAlstA T} TLC sheet (20x20 cm, Silica gel 60F»s ; MERCK)Yl F&&< A4
1 phenolic compounds, flavonoids, triterpenes, aklaloids, sugars 59 &3
o A3e ole s AR&stY UNE F UV light (254nm, 366nm)ell Al #zstAct (A,
1996).

4 Axed 44
TLCATE Bz do] vige #38& gvo 4 we fulF: el o

dichloromethane=, ethylacetate=, butanol=Cl & 1 £uiFEH A3 UL 252
silica gel¥} sephadex LH-20S %73k columng AF&3}lo] chromatographyE 4 A&} t}

=
ol s E¥ WEEe] Fu) AJ~ES o] &35t columnlZHEH A =HES TLCE
olg3sle] oy FFo= Urar. yroldl F8 F¥8E5S Ud e preparative HPLC
(Gilson)Z o] &3}o] &3 wek&o Fu) A)~€ slo] A thA] £&3}o] phenolic compounds

= e FEFEE 24871 919 HPLC 24
Ao] %7& wrdo] HPLC ¥4 2 A8tk HPLC profile

=
I
= =
of AMEAFS e FE=E9 Deaks~ gdez BT F e 2UE o ¥
o315

E& HPLC® #4837 gsle] FEES 10 mg/ml e s=2 2o vk &
e FEE &Y 10S FH3te] HPLC (HP 1090)2 A}gste] A8ttt Phenolic
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Lu|FE WA o de wiElg] FEE9  dichloromethane %, ethylacetate %,
\

4 ! Luna 5u C18 ; 46 mm id. x 250 mm L (Phenomenex)
o5 1 2% acetic acid : MeOH = 10 : 0 ——-> 5 : 5 (30min)
= X 140TC
: 254, 366mm (photodioid array detector)

: 1mé/min

1-N'

FABYE A% Az A7
7h) A AR H A

bl wheh JFH g vpeby FEES Axde] A

R
5 248

>

2 HPLCE o] &3l A

=5
o
i)
o
~N
N
o

) A=A Fed ®o
e e & A FHEke] 9, 7], Me BRoT o] FEA IS
oo, =], e BEs 2 st 44 ER FEetE AEE ¢ e ST 4E
o]

g 15kt Batch vhvl, TLC® HPLCE 335t Profile®] AdAd 2 AP S Fra

£

o AsdAdd we 48 st

shehel g 194, 294, 3940 threl B3k Ahgel AAskel 4TAA 297 A2
F FEAth 22 ¥ 5540 57 Axs] £8% nusy RE ARE RO
2 ARZAS F%e B ATel4 9y HPLCWHoR BAagt 919 AREg v
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ToleE W o R = 122 S A &35t stellate cell (lipocyte)S Fg] - v %
o] Hde] WolARE 7]=AQl wAZE o] AEFE AMESHE o] Eo| AEH

A
t}. Fibroblast cell¥} Hepatoma cell2 $H7] wjkabd 3

e

D759 AdES 7S 98 Ax4dd =4 &9
715l A 7Hed A0S AT AE EdS SYste] %S AT Al EdA
HAs AdS Asks
]

ol
o
rir

a1 9] o] el wep 7o A ol
<7t proteins % a-smooth muscle actin (n1-SMA) Z&do] #A3] F7letE=E a-SMA

—

d S western blotting W o2 SA3WA A EL] AdAaGHRE AAs AT

M EAF A= Human normal fibroblast?] Hel2994 9} Human hepatoblastoma®! HepG2
AEZE RPMI 1640 BiA] (Gibco)oll A 37C (5% CO2, 95% air)ell A BisEaL, Transwell plate
(Costar)Z ©] &3+ co-culture systemell A Hel299¢} HepG2E 8U 7t vHialH A /&= 9
a9E 2SI

Lo

24mm Transwell

e
Lirewia’ CINTA{ANTTRT

Trarensesl|
Lipper compan s
Pipsat Tip Acoess Port

e togarn i e
Bowedl clusier pals

19 4. Transwell plate (Costar)
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7}) Cell Lines ¥ Co-culture

Human normal fibroblast?l Hel2994] %9} Human hepatoblastoma®! HepG2A| £ = fetal
bovine serum (FBS, Gibco)® 100units/m¢ penicillin, 100gg/ml streptomycine] 7}
RPMI 1640 A (Gibco)ell A 37C (5% CO., 95% air) incubatoroll A B %33t}
Transwell plate (718 52 o]&3 co-culture systemo]A] plated] = Hel2092 3x10°
cells/well2 seeding 39 F31 transwelld] = HepG2E 5x10'cells/welle] A seedingd}4d
8Y F<t vigFataith.

Hel2999} HepG2ZE contactd} Al Bl %3l co-culture systemol A= 6 well plateo] 2z} A
EE 1.2x10°, 2.0x10°cells/wellZ seedingdlo] 8% &St w) Fa}Sleh.

W) #7195 2 western blotting

M E A lysis buffer [120mM NaCl, 40mM Tris (pH 8.0), 0.1%6 NP40]Z 1A17F E<F A
gl g Ak =%3 the 595nm FFol A Bio-Rad protein assay kit (Bio-Rad )&
TEE 548, 30pg FNE S loadingdlel SDS-PAGECAl #2]¢ % transfer buffer
[25mM Tris, 192mM Glycine, 20%(v/v) methanol (pH 8.3)]°l 4] nitro-cellulose membrane
(Amersham) @ & ©]%F A7 western blotting analysisZ 2 A] 891t}

0.1% ponceau S (Sigma)= H@Aste] wMlde] 7|5 HE ##EE I, PBS
(phosphate buffered sarine (pH 8.0)2& o2l M Mo} ponceau S A7 3Tt
Membrane< 5% non fat dry skim milke] ¥3+d PBS-T (PBSel 0.2% tween-20 % 7})<]
Blocking bufferol] #o] 1A]7F < vk-gAl 7t}

a-SMA (smooth muscle actine) @& ¢olxR 7] 93] monoclonal anti-mouse a-SMA
antibody (DAKO)E 1 : 50022 3|4 ato] 4A]7F wkg-A17 v, PBS-T= 2084 A ¥
AAska, 1:1,0000.2 3143+ secondary antibody (DAKO)®} 1A]17F ¥+-&A171 & BCIP/NBT

color development substrate system= ©|-§3lo] G ¥ @A 7MA 83 H

==

4

ol
ol
K

) MTT assay
oFE 9] cell viabilityE &olr 7] ¢&l MTS/PMS (Sigma)S AF&3Fo] 24A13F, 48A1%F, 72
A ZE, Az 2 =435k 3X10°%cells/well2 seeding® 96 well plateso]l MTS/LPSE 2040
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A Y, AN B 9SS Azl B DMSO 50E wol w7l S Enzyme-Linked

Immucosorbent Assay reader® 490nmeoll A &3 % (OD)E =A 39 t).

S
=

AbA stgb A Alcohol S

(DMN)& Fole o, & ©

2 ES
o], o] 7FA] &Foly AAEE o]&sle] DMNOZ FoAM 7+ £48 Frdtes 23S

—1
‘O,
o r_ﬁ
1o,
)
o,
e
o
Jo
>,
o
BN
N
(R
b
i

) DMN= 10mg/kg &Fo= d5dd 34 dHo=
Ao Folsta x2 9 A AsterAQl AAret A A xS WHEtE #E
shith. &, DMN< 40 mg/kg o2 13 HAom FAG 5 25 Fo =2 51 &%
AFS AT ] AwE ARE SAsh] 95k, A 4
of mAAZl F paraffin blocke AZatar 7zt 22 & 5719 &gl wrso], Faldw

=
/d (hyaline degeneration), Ad+4 (fibrin) 53 #2 ¥4 AHES GA3= Azan-Mallory

96 paraformaldehyde

Aofom 7 2Ae GAFT A4S Bl 24S BAHYh

t}) Azan-Mallory @4& £ XAM8] Agstd, WA vl9#] (mordant : 10% potassium
dichromate[KoCr207] =8 50m¢ + 10% E @& 2 & o} EAHCCLCOOH]F4-9 50mb)ol &
2kt 7F Azocarmine Moz mlo|A AHE PG A T AsA olde-dTLZ 3o
Fglo] fE u7lx] BHE oM g-dZ&E HAAZTE Aniline blue-Orange G &<

o2 AYF F 100% cetez £¥ 3 A7 Foldte] Stol=E el
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HAlA HE A ZdoA vlElE] FEEE Fosln e &4 I E g d4S
A 3A
@ vielg] FEEY 529 1AM
ntelg] FEE9 84455 959 negative control® PEL%, positive controlZ RIPZ
& 7tz 8 Aske] Zhzb 0.02, 0.1,

AFE8E 3, 10mg/mlo] ¥ %2 media RPMI 16401 =<1 3 7}
0.2, 0.5, 1.0mg/mt 5==Z cell seeding °|& 3, O]%Oﬂ HA 6
e S #BE5EY

d F<k AElstal a-SMAY

@ vtete] FE=E9 299 a3 HA4

nlElg] FEE9 ¥3F % Butanol Fractione 10mg/mée] EHE=E mediac] =2 & 05,
0.25mg/ml = 3|2 3t3, CH.Cl, =3 Ethylacetate &2 1/10 DMSO°] ®HA x0 %
media® 10mg/mee] ¥ =% ko] 05, 0.25mg/mb2 34 3ste] o]Eo] WA 6 FF A3t

o3
A

@ phenolic compound®] & 74

vty FEE ¥ o] & caffeic acid, chlorogenic acid, ferulic acide= 1/10 DMSO
of WA %9 ¥ 9/10 media® 1.0mg/mlo] ¥ %= &F¢ith.

AEERS @ 2Aete] AESAYe] JF& WA FEE caffeic acidi 0.002, 0.01,

0.02, 0.05mg/ml=, chlorogenic acide 0.01, 0.02, 0.05, 0.1mg/m{=, ferulice 0.02, 0.05, 0.1,
0.2mg/meo] === A 235t

1,]_) E‘:’ /\164

@O DMNE 40mg/kg S#Fo =2 13 B oz FAE & 02 <diE ney FEES 150

mg/kg ¢t 300mg/kg® i A FF o o}_]_ 2F To A 2L FH HAAES AA A
kel Af3 A8 =A3s7] A5te, d=39 F2A S 4% paraformaldehyde®] A A7
T paraffine A Zstal 2+ 27 o 5719 &Efo|== whEo] #-217 WA (hyaline degeneration),

A4 (fibrin) 53 22 #HA AHE A EHE Azan-Mallory Al fe 2 7F Z22& A3}
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S sl oy, DMNEES 7ho] &A4dw=7F Aa A

mild$t FEEdo] oty FAwE o] galactosaminelZ FFA S

g+ 3s 9t Galactosamine EHo A= zhell doju= @59 Anz Qs el GOT,
GPT levele] st/ A<5sl=d vlely] FEE] 28 GOT, GPT levelo] #43h=
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N
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Mo oM -f
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N

Ol

@ wEkA JiEE e ANAE AAAEY] a5E #2445 A FEA2E-2 galacto-
2133ttt Galactosamine 29 FEES 69 < 19 1314
A5 (% 63])%F 3A 7ol D-galactosamine 500mg/kg & %S ip Fo]38la 4847k Fo
Tabslel dols AF st GOT9 GPTE A3 Wiolt)

[o
et M
i
2

samine ® 92

Pilot 7529 A4 & =7 37 98t a2 FMdAdFLolA pilot 28-S 9
al

A
g 7IAE ddiste] A FE2A FHE AT AFE 2380 2A AT

e
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g FE34 HAo £kl dFAN S Bs i Pilot Lo

328 M2 $98
% slel ABS FAT AoIA bench scaledl N R Wlo] Eao] AP AAFA

a, HAE 5EAES AETeEA 4 dAE WS Has it
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7) whetel

(Ca)

1.44ppm o 2 A

o

R

0.03ppm, =& (Cr)
— 60 —

Z=olA o
1.95%

=
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R
[e)

ul el )
(Ca)

"
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=
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R
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d & vhERe] FEE S
Mg 0.53 %
Ca 1.05 %
P 0.21 %
S 0.21 %
K 1.95 %
Na 53 ppm
Mn 51 ppm
Fe 124 ppm
Zn 3 ppm
Sr 90 ppm
Ba 72 ppm
Cr 1.44 ppm
Co 0.31 ppm
Ni 2.51 ppm
Cu 7.23 ppm
As 1.05 ppm
Cd 0.03 ppm
La 0.06 ppm
Pb 1.07 ppm
U 0.25 ppm

L) wheke] FEE0 g obn At ek

FEEY opn| gt RS AFEE o9 ZF AR Yt XFIE AT V2 AREA
of 9wzt dow A5 FHY FEHAHY 7 Wt wet gho
Ao 7EowA REYUHE s

18F 9] ofm=At S FARSE A ofg] F 2904 uEbd BEe} 3ol threonine
glutamic acid®] %o] 7}F4 o] gf-m o] ATt 1 S0 =2 aspartic acid®t alanine?] &+

ol =



%20 weY FE%e] £ ofnlwal 4

ofH] = A4k utete] FEE Ret. time
Asp 1030.2 3.6
Glu 1878.1 4.0
Ser 65.0 7.6
Gly 445.1 8.3
His 273.4 8.8
Arg 621.1 9.1
Thr 1969.9 9.3
Ala 917.2 9.7
Pro 622.3 9.8
Tyr 28.9 12.2
Val 141.2 12.9
Met 67.7 13.7
Cys 43.1 14.7
Ile 489 15.3
Leu 78.6 15.6
Phe 35.6 174
Trp 36.8 18.1
Lys 10.7 195

% 7 opmeabe] beke Alm 125ug0] thak Ze]

3) FEEY AL &Y (TLO)

FZE = phenolic compounds®} saponins Al E¢] Ezo] @Wo] E3I}

vlElg] FEES Sl A wE Svj:& Wwd 9 sA  dichloromethane =,
ethylacetate =, butanol =0 & Uiro] A& HIMLE FAI3 A3E A, EIAZXA

A3 vietge dfH S22 48 scopoletin, esculatin, ursolic acid, oleanolic acid % °ll
sle] TLCE AAE Ay B FE2EeE AY g3 dA & Aoz ey

TLC #4 A3o]A e phenolic compounds =4 o8] 7}A] FFF 3 v|usk A3}
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3, 4-dihydroxybenzoic acid, caffeic acid, chlorogenic acid % <]
A et AREARE 7] 3F9 dm Edo] A4 A
Mom Helstgon 7 Argdel ¢ae A4sart

o
Fu
el
av
P,L
=
sy
z°)
c
(@
o%

El2] —%%%Oﬂ% 3, 4-dihydroxybenzoic acid, caffeic acid®} chlorogenic acid
G e A= Aol FAH ATt

o8 FHF9 velg] FEE0A HPLC 2 TLC ¥4& AAste] 2 AES vlasdA
tako] AAS T TN YL T UdE AES AA A3 chlorogenic acid®} caffeic

=
acid7b 7153 &S s & o FdAdd 7P A3 Aow HrhE v webA
|

A F & &S chlorogenic acid®} caffeic acid

h

5) HPLCE °|-&% A&%37 ¥ &d
7h vheRe] g A%
9l 5% 62 whERY —ir%
acid® ¥=ZE ®olFa AUt

m{n
Jﬁ‘i
[e]

) mtele] FEE9 AR g

X 30914 el mie} o] mielg] FFEo|A 3, 4-dihydroxy benzoic acidE 11.082%
ol HEFH UL, caffeic acide 18.924F tiol A AZE% S 21, chlorogenic acid+ 17.037
5= EH A HAE=HA}E o8] 7}A phenolic compounds Fl A chlorogenic acid®] 3F&o] 7}
o

ol 1% HA=E A sA

¥ 30. el FEE £ 9 phenolic compound?] &%

AR 3’%;5;2%?2%)%_ Chlorogenic acid Caffeic acid
RT (&) 11.082 17.037 18.924
Peak area 801.5 4824.0 935.8
s (%) 0.060 1.079 0.251
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a3 5. wlely] FEE9) 34-dihydroxy benzoic acid®} chlorogenic acide] HPLC profile.
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“ 11 hf L
man

9 6. ntele] FEE ¥3E caffeic acid®] HPLC profile.
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S
g 73 o] &)

Lo

K
of wet & FEWol o) viety] FE=S AT
o]

=

L

-
Solvent extraction 2% o] dichloromethane =, ethylacetate =, butanol =& th4+

S 2 HPLCE AAlste] AxE4e] ks =AM 235 1 319 YeATt ol Yerd
nle} ko] 3, 4-dihydroxy benzoic acid®} caffeic acidE ethylacetate &4 HEEHAOY
chlorogenic acid® butanol A AEFH AT Z+zte] o ¥gdH o] A= AEEZE
g & 31 dEhd mpel 2

3 3L e FEE 7 £ Ao AxELY] T (%)

o u AxEL TF (%)
3, 4-DHBA Caffeic acid Chlorogenic acid

vlely] FE&E 0.060 1.079 0.251

Dichloromethane % - - -

Ethylacetate & 0.545 0.366 -

Butanol < - - 0.7
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ntele] FEE
(30g)

@D In 200m¢ H50
@ Partitioned with CHCl3

CHCI3 Fraction Aqueous Fraction

@ CHCl3 Xﬂ A

@ Holsli= CHCl; A7
@ 5% (6.13% )

@ Partitioned with EtAc

| |

EtAc Fraction

Aqueous Fraction

D EtAc AA O ol EtAc AA
@)

@ Partitioned with BuOH

BuOH Fraction

Aqueous Fraction

O BuOH A A

@ obsl= BuOH A171
@ 5% (207% ) @ 5% (63.1%)
a9 7. viee] FE=e & W o3 B9 Alx=

6) ELRUYE AW 712AT - A4 2 $AY F2E £

7b) vhebe] FEBA AN AEYR W
nlele] 2 134, 294, 39 e R iro]l B 718d] AHs Az T 2E5 53
i, 574 A2 g RE ARE g4 oR HPLCE o &3le] AxnEde s 2Als

of Hlug A= 3 32 % 1% 8% Ak
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4 A3 thd A 22 vieke] s 1dAoly 2d Aol &4l d3FS F= caffeic acidet

ofd

o

ity
flo

chlorogenic acid®] 3%
AXTE 7Fgol AFH T AR eA

of A YEE ALE3E Zlo]

S sttt £3] chlorogenic acid:E Eol A FH &=
gheFol Eotth  webAl wmiEbElE 1dAolY 2dAS THS
7Hg v st 288 44

F 32, viebel o] ASA R AHAA N mE A xEEe] o W)

3, 4-DHBA Caffeic acid Chlorogenic acid

A | AFHA

RT() | &%) | RT(E) | (%) | RTGE) | 3(%)

vlEhe] 144

e

= 11.564 0.03 19.529 0.039 17.704 0.111

- - 19.287 0.118 17.431 0.84

vheRE] 294 "

= 11.414 0.019 19.367 0.129 17.507 0.384
7he 11.763 0.023 19.71 0.077 17.786 0.704

nhehe] 34

A2 11.40 0.037 19.347 0.066 17.49 0.266
b 11.393 0.033 19.342 0.055 17.499 0.202

O otef2/ 1
Ootetz[1d
0.7 1 motetalod =x)
olEtz|2d A
mEAEEIRE
O ofEt2| 3

i
2
|

MG

RLONENT
B}

0.6 — 0O
3 0.5
s 0.4 1
ol 0.3 F

0.2

0.1

0

N

3,4 DHBA Caffeic acid Chlorogenic acid
a9 8 vhete] A4 R ARG e ARED FF W
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b vherE el AR A Fee] whE AmAEe] Ws)
vhelelg Q) 7], B 5o o] 2ET F ARLS FAT 43 E 339 vehd v}

)

Z+o] chlorogenic acid®] ¢ £3] Z7]dlA] 3Fako] Yok o caffeic acid:= ]l A 3k

o otk webA vhebels et

&
_?L
o
il
oo
tlo
e
4
32
32
ui

% 33 vhebele] welw AEEAe F% Aol

ng) Ax=d &F (%)
3, 4-DHBA Chlorogenic acid Caffeic acid
o 0.076 2.372 0.062
B 0.038 2.379 0.103
=7] 0.070 0.408 0.032

el E Y E TR g 2 oﬂjﬂ AAST AL gz AuAdee S vust
Aok 1 A3 ¥ 340] yERd wpel o] 3 4-dihydroxybenzoic acid % chlorogenic acid9]
FF Aol E=E gl oy caffeic acid®] &2 05% A=l AolE HIIH o]k Aol
= AE AHAA Poole] Moz 5EE 5 9;1‘:}3’— g AxEde] gyEEgon=z

E 34, mreRE Y] AEA |2 =4 FEnu
o A ARed TF (%)
3, 4-DHBA Chlorogenic acid Caffeic acid
24k 0.020 0.229 0.080
Ef] w2 0.024 0.246 0.134
| T 0.022 0.237 0.107

o|Ae] A AE EfZ & v nmlelg]lE ASZAY ASHAd uwEt XEAAES #H
soIs ol webd AERE ANAE AFA pool AES =ste] AR
S A zFE Ao uEA sty A}
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4. vletg &89 AHBY A7

vhebe] FEES 715 #HE] sl | s BaAn dquURES Bilel PE
Ak 7% AREH Kol 2L BFo] AFEA AU, were FEE N5 7Y

71 Astel 2715 AN mAE 2] @ AERGR BERUS SUsdh
vhebe] FEEo AABY FAM 2 EA Gl
SYINEREE

010 . © o]l=3F
O] )\}]\‘ﬁ'a 1:11001'03\

A= ==
[e)
o mMA= YFe AFeRA viE] FEEC] o] EFE TolFE Aw

#HE o] &3t AFME galactosamine 2 1o £AHAF)S FEd 2o A ulely] F&

o AYFAHS d=stan
1) 759 MAEST 739 g% Axdg 2d &4

7} Hel299¢} HepG2E 27 w3t S 4%, HepG2e o0-SMAE Z3H3A] &ka
Hel299 M ¥ += A9 a-SMA<S W& sk}

Hel299  HepG2

19 9. Hel 2999 HepG2olA41¢] n-SMA &
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b wlkAIbe] w2 Hel2999] o-SMASl 22 dAsA o, Hel2999F HepG29t
HepG2E 37 w33 S A$ (co—culture) 8Y3F wide uf 713 2 =712 Yetdigdoh
(19 10). WA o-SMAS & W= ofze wdE #HFES] fl8te]l Hel2999h
HepG29t9] co-culture A7FHS 842 A3t

Transwell co-culture Plate

2day 4day 6day  8day 2day 4day 6day  8day

a-SMA
(42KD)

29 10. Co-—culture (Hel299 & HepG2)

2) 7 MAHES A& A% TEERY &4
7 DMN< 10mg/kg & F o2 9 3d dF TS o), 459 65704 A2 AHHF
st Ads #FEE F AT Central vein (T4 Aol dFo g X 9-X 7 zopx]= &
HE B or (Glisson capsule (A3 hepatic lobule (7F4

P9 e TR AfEdel FAse Leld ha

A
o
& o2
gt
i
=
o
B
1o
Ho

(micronodule, or pseudolobule)& &4 3%t}

W) 459 65 Folo] zol= A YERUA 29Uttt DMNS 40mg/kg &HFo 2 13 Fo
e wol =, 7+ 27 HAAAI 1kz2Z 9 A3 Aol fAEHA BEEHJAY F 949 E

o] Wol AN o] ks Ayt A AR Ao hEwe] Adf3 B
]

bV

th) g FARYE 232 HAF Aol wpElA, DMNS 40mg/kg S8 2 13 Fofsl=

WHS FERYR SR A4eta o RuS olgd gL FAsHATh
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Zh) 7715 AFER Ao GPT, GOTE 37 A&k
Z71ol= GOT, GPTe A7t 718ty 3+ 4317 fratso] g3Fo] w3zl ¥w GOT,
GPTe] Fx7} vrolxlu =z 21743l AAE Hrlslr] 93 A x=Ze AFshA] &)

3 AE R TE EDAA vgg FEE9 71T A

7}) AEZR A viete] FEE9 a3
nlele] FEE9 &3+ western blotting WH o2 ¢l FEEY AX o
S48 AFEE MTT assayE ol &sto] A miete] 55 (PSF)Y 244%5
938lo] negative control® PEL<S, positive control® RIPES A}-&3}93th.

@ vleElg] FEEY PJREEZ S 05 g/l 52 Foldte] 897t vkt ?‘zﬂ, Hel299 A
¥+ a-SMAQ 2do] A WA HepG29 co-culturer] ol & a-SMA 23 o] Z7}3l9t)

@ co-culture o] wleElE] FEES H7FPE u, a-SMAS Zdo] JA| Y=,
positive control?] RIPX.t} & A3k A4 3= HAh (1 11).

@ vlely] 259 =4S Hel2999F HepG2el thal MTT assayS A A s A3 48417+
A Al cell viability7} 50%7F ¥+ sEE Z+ZF 0.2296, 0.6404mg/méolich (19 12). whzt
A a-SMAS HEdaAASHE R vlEg] FEEQ &3 0.02mg/mEA cell viabitity 7}
80% ol = &Rold o n-SMAS LA FdE AE SAHERGE AR U
W Eels Slskdh

z

tlo

ofr

co-

Hel299
culture

RIP PSF PEL

a3 11. vlely] FEEPSF)3 % 4 (RIP,
PEL) #7FA1¢] o-SMA<S] &
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PSF cytotoxicity(48r)

120
100 -

8 N

60 \‘\‘\ —— Hel299
40 —— HepG2

20 & ED50
0 0.2296

20 lcont 003 01 03 1 3 10 0.6404

cell survival

dose

a9 12, vEke FEEd Axsd 529

) el FEE &3 upE &4 w3}
Hel299¢} HepG2= contact6}7ﬂ 3ty co-cultured ¥ ¥, wlElE] FEE (PSF)E dose

H2 AHgsiS w a-SMAY @3S AHE Ay 0.02mg/ml ol A HE dose dependentd}l
23E BAFAY (19 13).

p

R el ——

Hel299 ¢°° 002 01 02 05 1
culture

a9 13. vlElE] FEE9 &% (mg/ml)el w2
1-SMA expression®l| 7] x|+= &3}

oh) vtetg] FE2E 289 g3
nlelg] FEE (PSF)9 #3 9l Butanol, Dichloromethane (CH:Cly, Ethylacetate &3 <%
o] R3Fo] g-SMAY W&o HFoJst=x Lol 7] 3 Hel299¢} HepG2E contactd}Al
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Z+zF 0.5, 0.25mg/mlE A2 3te] n-SMAS ¢S AdHrott

3t co-culture® 3 F 727
4 140 e vle} o] Butanol 32 A3 sampled A+ Aol7F §1%1a1, CH.Clot
Ethylacetate &&= A ZAE e
2 B — S — _
0 o
T 0.5 05 025 025 05 025

18 14. wlElg3EE (PSF)Y fraction® &3 (contact)

) vlelg] FE5E9 o] 9+ phenolic compound?] &3}
8t co-culturedt &, wielg] FEE TR A
dose®Z A3t S u a

e

Hel299¢} HepG2E  contactd} Al
single compound?! chlorogenic acid, ferulic acid, caffeic acidZ

-SMA¢®Q] WdS ARt 29 159 vEld whe} o] chlorogenic acid®} caffeic acide=
a7 gl o

S JEH o g 7HAe L, caffeic acid®t TFE7F FAFEE ferulic acide
AgEAAEoZ HAAHHE chlorogenic acid®} caffeic acid’7l & AEY

chlorogenic ferulic caffeic

o &
&

001 002 005 01 002 005 01 02 0.002 001 002 0.05

i S — . — R — ———— R S —

29 15, Chlorogenic acid, caffeic acid, ferulic acid®] &3}
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T3k FolAl FA43] TUMsFE oY wlElE] FEE FATAdAE dxzTdd }e o=
Hgol THHASFES UeERAY. 1+ 22 A A &=, D-galactosamine©] ]38 ko]
Uy A AR AFAEY A&y DAE FyEAS AZT F A0, vEy F&
S 53 FolMe Avjd A5 2 AEe AdanE 3EE 5 o

T3 ratol| Al wiElE] FEES] &7

o
Ho

¥ 35. D-galactosamine®. & 3} &4

Control D-galactosamine et FEE
ol 300mg/kg
GOT (/) 63 184 74
GPT /) 137 9115 233
AL-Pw/) 342.5 438.0 401.0
Cholesterol(mg/dl) 975 28.0 92.0

-
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A B A A8A AE AR (AT B )

- AR (B9 W)
% [ AAdE | gadE | AvldE | Adrlds
A A A 7 8,000,000 | 10,500,000 12,000,000 13,000,000
= U A 176,000 190,000 230,000 250,000

# AQTA AN A ABAR E5E Aol 91+
o

STUHAE ol okE T Ak AR

T w E EY
A AFAF
&4/ G i
b d A r r
A& A r F
A ZF A a al
- YA
A A A A E
FogokE o7&
Silymarin A oF Zhelmk AlH, deeh A4
75 A < Alg s A
Glycyrrhizine A oF & Yo w=3hA, v=A
TYA ek ZHdwk A4
Bl 71 A F i !
Biphenyl o] -& A 2F [=R=Cl |
dimethyl A1 A <F g A
dicarboxylate el 3 A <o gHlg A
75 Al oF g3 A
o s} A F Hlt] 7} 4
A-TFE(HFx) | LFd 3 a7t =
NS FE= el v | 0D

ErRE
Merck & Co. : Cuprimine Capsules
Du Pont Pharma : Narcan Injection

Roche Laboratory : Romazicon
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2) AFS AE 273

3) A E9 formula &H

vtete] FE= gl A43d Aol wet target V1TSS AAsty HE A3 S
ZAVsle] A E 9] conceptS A A5t

HZ2 concept (HepaPro) : 2HJls W& EXAE

ulele] FEE o] conceptl FHEHE BHE
249 formulations 243

SEAY Ay MY s AHAFS 2000mg o2 18] 24A (500mgx27), 23] H&
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AR A= el Aol g o9t o] galactosamine E oA E AE9] formulalx Al
FollA Wol 3 = AAZE HF EA ¢ 5% HRE 8-S YERUTH
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¥ 37. PilotdellA A4 5 2099

71 AEAE
- Al 7 W ver] (Patrinia scabisafolia)
A A A AEAER (A7 E Y
171 : 9€ ~ 10¢¥
- 1487 %
A % g

@ cutter 3

- A H] W cutter

S EA A A A7)

- B A7 1 keg/h

@ hammer mill +3j

-4 ¥l 9 : hammer mill

- 2 %7 : 8mm hole screen ¥ T4 AL o] &3 E, 757 1750rpm
A% 0 100kg/h

=

574K L B EES oY) Agte] "R waveE Fol EAAE =9
o) F&3FA

O HEEE F&

CFEZ2A 21T, 2271%

CFEANT 308

FE ¢ steam B ( ash)

FEx7 95T, 04~ 1.4kfg/cn
- FEAIF 1 1~2h
- FZY  steam W2
Z4) 5%53TA
D olegE 5=
TEZ7 95T, 0.4~1.4kfg/cnt
FEHAZ D 2~4h
=9 steam 7G4
& Zbrix : 10brix
o ¥} : 100mesh
W) AZXFAH (WPEFAZXY] o] 8)
AzZ7 inlet 150C, outlet 110T
AZAIZF 0 1.2kg/h
Az 1 ofEmnlo] A
$+4zZ7A : pump press : 3




EELER]
\[2
2M (hammer mill)
8mm screen
\[2
o= = (O12h-01g) 12417+ 2=
o} =} - - = Lo
= ! ] 121, 2.27|2, 302 ] B
g o
U \[2
%3 Dol g | o] 3} 10-15brix
U \[2
7 7] | =3 (1)
\[2 inlet T: 150C
| Wz} outlet T : 110C
] pump press - 3.0
| AxETAR)
\[2
| Ax zaE
19 18. Pilot 75 A FAE QoF
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R EAFO =4S 2AA

5) AlAE A4k

o 2 A ZyEd wet vlElE] FEES AHEERE St 1A
3993 Al AES OEM W2o g Ait 5}93&},
ok e AAA3te] capsule A A AA (tablet)

WA 95t OEM 84 (%

Zb A=k an, flel A A A S 7&7]% M A2 E9 formulations 4 1o

o B AA=

AAE 2
AAFS AxSFAT (AR 7).

fk

=

Tablet #|#], PTP X% Capsule A A
AR T AL A E
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, ethylacetat =, butanol Z°o =2 X7 FZ&3}9
silica gel¥} sephadex LH-20& =73t columnel ¢ #+38& TLC % HPLC® #A3% 4
3} 3, 4-dihydroxybenzoic acid, caffeic acid®} chlorogenic acid 52 & Zo] A= si-5
o] gl& Aol FelEdrtt. 1 Fo| XA chlorogenic acid$} caffeic acid?t EZA &g o 7b4 3
A4 Aow HrbHol AxEdz A4 Ak

vlele] FEES  dichloromethane

747 JMAd 948k Fi= caffeic acid¢} chlorogenic acid

o] o] =& AL sttt 53] chlorogenic acide ol A3 3t ZHt 7S A

3k Ao A o] =gl AAERE 3, 4-dihydroxybenzoic acid 2 chlorogenic acid®] 3t
o]

u caffeic acid®] &S 05% A= o]lE H AT}

Nt

el S 9, 7], BEE Ugo AES 43 A3 chlorogenic acid®] 4-F 53] &7]
A BFeFo] ko caffeic acidE ¥elol A dFeFo] =9kt)

vhebel FEEe] /%% ] fstel oYl s BEw AMARES Eiel A
A3 7% AAED ol 27 BFol ATeA HdT

vhete] FEEe] 715 FBes] A5l 1o)s AMEANE 2] A% Azw )
FEEYS SYsen

= E

ntete] FEES 283 7T NS A ES Qs A dE8dTAAAE S
Tetol FEARAE A NE T HAxAS ST oleld skl e A 5
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. 2557 24

1) et AMA Ad AS(10a 7)F, B9 A9

279 = AT 600kg x A2H]E 0.35 x 7,0009/600g = 2,450,000
A

H] = 13961169 (7524 A-8)

& 5 = 2Fsi-Aa - 1,053.884¢
2) ¥7F 25 ¥4

Felvbel ks 5ont 4

kAl Ate] otk AL 1508
ARAL 2w Tl4ha
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32.

33.

g 9. Fussh viete] HBY EF £FEES FRSE FUY 99493 A=
A 2H4= 53 55 HE 1 193216
Born, G. V. R. 1962. Aggregation of blood platelets by adenosine diphosphated and

its reversal. Nature. 194 : 927~929

Fantone, J. C, and P. A. Ward. 1982. Role of oxygen—~derived free radicals and

metabolites in leukocyte—-dependent inflammatory reactions. Am. J. Pathol. 107 : 395~

418

Hepatology, ]J. and S. Ichiro. 2000. Current status of treatment of hepatobiliary

disorders in japan. Gastroenterology. 15(S) : 84~90

Hepatology, J., and S. Faouzi. 1999. Myobibroblasts are resposible for collagen
synthesis in the stroma of human hepatocellular carcinoma; an in vivo and in vitro
study. 30 : 275~284

Hirano, N, K. Fugiwara, S. Hino and M. Matsumoto. 1974. Replication and plaque

formation of mouse hepatitis virus (MHV-2) in mouse cell line DBT culture. Arch.

Gesamte. Virusforsch. 44 : 298~302

Holme, J. A, E. Soderlund and E. Dybing. 1983. Drug metabolism activity of isolated

hepatocytes in monolayer culture, Acta Pharmacol. Toxicol. 52 : 348~356

Hosoki, T, and T. Sakamoto. 1995. Mass propagation of patrinia (Patrinia. scabiosaefolia

Fisch. ex Link.) by repeated shoot-sectioning and division of axillary shoots.

Environment Control in Biology. 33(4) : 299~303

Kang, S. S, J. S. Kim, Y. H. Kim, and J. S. Choi. 1997. A triterpenoid saponin from
Patrinia scabiosaefolia. J. Nat. Prod. Downers Grove, Ill. : American Society of
Pharmacognosy. 60(10) : 1060~1062

Kouno, I, I. Koyama, J. Z. Hong, T. Tanaka, and Y. D. Ming. 1995. Patrinioside, an

esterified monocyclic iridoid glucoside from Patrinia scabra. Phytochemistry. 40(5) :

1567~ 1568

Kouno, I, I. Yasuda, H. Mizoshiri, T. Tanaka, N. Marubayashi and D. M. Yang.

1994. Two new iridolactones and their glycosides from the roots of Patrinia scabra.

Phytochemistry. 37(2) : 467~472

Lapik, A. S, V. G. Bukharov, V. A. Talan and V. V Karlin. 1968. Effect of triterpene
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41.
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Farmakol Toksikol. 31(6) : 650~652

Malmsten, C. L. 1986. Prostaglandins, thromboxanes and leukotriens in inflammation.
Am. J. Med. 80 (suppl. 4B) : 11~17

Michalopoulos, G. K. and M. C. De Frances. 199. Liver regeneration. Science. 276 : 60~66.
Patrick, P. M and I. K. Ho. 1994. Cell culture in neurotoxicology. In : Principle
methods of toxicology 3nd edition (A Wallace Hayes, ed) New York, Raven Press.
pp 1316~1324

Sidorovichi, T. N. 1967. Study of the tincture of Patrinia scabiosifolia. Farmatsiia.
16(4) : 35~36
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42
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