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Domestication, optimization of cultivation technique of
Agrimonia pilosa and development of high value
product by exploitation of functional component
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SUMMARY

1. Domestication, optimization of cultivation technique and disease control of
Agrimonia pilosa

Agrimonia pilosa L. has been used as a medicinal plant in traditional folk
remedy, and it shows iIncreasing tendency at various sections such as
medicine—marking material, functional food, and agricultural chemicals using plant
or extract. Since 2005, We've been involved in collection and domestication of
Agrimonia pilosa. The optimun temperature for germination of A. pilosa seed
was 20~25C after stratification at 4C for 20 days. Stratification increased
germination rate with all experimented temperature showing reduced days for
germination as compared to non—treated seed. Fertilizing combination of
N—-P,05—K20 by 22—10—10 kg per 10a promoted plant growth as compared to
other ones. We observed powdery mildew caused by Sphaerotheca aphanis which
was the only disease developed so for in the field plot. The mildew developed
bimodaly in May to June and mid August to September throughout whole
surface of A.pilosa plants, ie leaves, stem and floral part. We attempted the
cooking oil & egg—yolk (COY) to control the powdery mildew. Control value of
COY was 27.0% by single spray, which was improved up to 81.8% and 82.7% by
double or triple sprays at weekly interval, respectively. Upon the first spray,
powdery appearance of mildew fungi disappeared in three days, which persisted
for 7 days only. Thereafter powdery mildew started to develop again. However,
for double to triple sprays, powdery mildew symptom was suppressed as long as
28 days after final treatment. Therefore, it is concluded that weekly double spray
of COY should provide excellent control over powdery mildew of Agrimonia

pilosa

2. Isolation of biologically active material, structure identification and
synthetic study of A. pilosa .

We obtained a crude extracted materials from A. pilosa with MeOH and used
for the isolation and supported to the theme III. The major research of theme II
are isolation of new and known compoundsfrom the MeOH extracts, structure
identification and research of biological activities. Isolation of new and known
compounds from the MeOH extracts were proceeded by column and high
pressure chromatography. Isolation of new and known compounds from the
MeOH extracts were proceeded by IR, 1H—NMR, YC—NMR and Mass

_8_



spectroscopy. The biological activities were searched by checking of DPPH free
radical scavenging activity of MeOH extracts of A. pilosa.

Biologically active 9 compounds were isolated by column and high pressure
column chromatography from MeOH extracts of A. pilosa.Among them, 9
compounds were classified as polyphenols, 2 compounds were classified as
steroids and 1 compound was not identified with spectroscopy. We examined
biological activity of extracts from different solvents, harvested month and
different sections of A. pilosa. We determined good anti—microbiological and
highly anti—oxidants activity from the extracts of A. pilosa, but we have not
been able to work on the activities of each separated compounds because the
limited research periods and grants. The necessities and importance on the
research of A. pilosa were emphasized, farther should be encouraged research for

the activities of each separated compounds

3. Cytotoxic activity in human cancer cell lines, and toxicity test and
antitumor effect of the extracts of Agrimonia pilosa

We performed to Iinvestigate the cytotoxic activity of the extracts of
Agrimonia pilosa onhuman cancer cell lines, and toxicity test and antitumor
effect. A. prlosaextracts showed significantly inhibitory effects against cell growth
of human cervix (HeLa), gastric (AGS), hepatoma (HepG2), colon (HCT—15) and
breast (MCF—7) cancer cells in MTT assay, a cytotoxicity test, and by
microscopic observation. In vitro tests were performed against 293 human normal
epithelial kidney cells and various human cancer cell lines including HelLa, AGS,
HepG2, HCT—15 and MCF—7. A. pilosa extracts indicated higher antiproliferating
effect than untreated cancer cells. Hela, AGS, HepG2, HCT15 and MCEF7 cells
growth were reduced for 83.28%, 91.74%, 92.83%, 72.35% and 94.65%,
respectively, compared with untreated control for 96 hours. A. pilosa extracts was
proved safe through toxicity test done by oral administration for 4 weeks on
male and female ICR mice. Solid tumors were induced by Sarcoma—180
inoculation (1x10* cell/mouse) in the right groin of BALB/c mice. A. pilosa
extracts were oral administered (10 mg/d/mouse). After 39 days, the tumors
picked out and weighed. The tumor inhibition rate was 25.87% in comparison
with control group. In conclusion, A. prlosa extracts were biologically effect tide
such that growth inhibition in human cancer cell line 7 vitro and tumor bearing

mice /n vivo without any toxicity.
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VW8 (Agrimonia coreana)® ™A
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ANVE(Agrimonia pilosa)

2~ 22O
‘I'“ztlof

ol

il

i

—

72 E717F fho] <

=
=

Hito] ol
& 5T FURYS

Hu

11 QI TH(Fig. 1.). A2

S

514
— u

ol WA= A7 @kt

AR o, a1 AAG7E BA

e
=

Agrimonia coreana

o] JH

Agrimonia pilosa

ol

]

EI

ANe

2]

]

7z =

12F A

2 18T A 24

o

@ 0.002mol 8—hydroxyquinoline

o

I AYR F
1o

S

]

31124 54

@ Ethanol:Acetic acid

@ 2% Aceto

o3 Al
L= S I}

Al

34

orcein®.= 2~

) 523
Hno=

o QA
28] 2uj A

2 2%

=X
A 421 2n

b

s e

5?4
SERS

& g AT (Fig. 2.). °l

3l

Nl

Bl

ANAZL AA D FEAlS GAA} 2ABA e ROE

_22_



Agrimonia coreana Agrimonia pilosa

Fig.2. dAuE3 AdAuGEe] A4 v

o. #3F9 A%E 54 =4

D AlEsagy 2 Agdg

T 54E& 2Ael7] Yo FHFd HE(CA No)E Fogt & & 545
= AE st Aol ARgsiilth A Hd SAS Hole 3

7V 710l He AsS Adste] 709 Al ol 2145

o s JHA AEE Vw69 MSiA = 2A8E, 7Y 7
st AT R RS, w3 "]%Z}%Oﬂ/ﬂ e g Az el
APl tig A Ak obdl 2RI ol AR (—)I AP ol & A
Tof wel (+), (++4), (+++)o] AR st} ARSI A A9 =5 W]
3ty Agrimonia pilosa®ty Agrimonia coreanaZ -5} t}.

)

i&‘ f
it
N
ox
ofN
Cco
e
sy

=
A
2

(2) N2
HAE 214165 Adste]l 54& Akl 4 st JIAl AR S 71%2
Nt &*3 79 JMshe T4, 849 JlgteE whAlew FESGY. TR
= AE T 21A%%F 9AEeINA, AT TAE, HTS 5ATCE E7Y
2GS BAAoRE 75-80cme] WFo] &3 o CA269 A9 BolHow %
o] 63.4cmOoZA w9 ga, 2P0 F FFHE CA07Y] OToﬂ 84.4cm=EA wj¢- A
1 th AgtzolA ZAME AEHS AVEREH] fdetd AsteRe 7hzte]
741 = W oig AN Fdeds JEbidTh A7t di Ay A

(o))
ol 3@ Ju e
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A Hge Ao vzt AR CA103 CA562] A9-dle thE AlEd n]aiA
B 7}EH @] Asle] fgado s fekE o] Zt) (Table 2)

Table 2. Agtzo] Alsd 54
S =
A% TRV 2em) ‘;;; A v
CAQ02 ZAy 76.7 + AE 9% A, coreana
CA04 ) 79.6 + AE B3 A, coreana
CAQ05 A 78.4 - A& A4 A .pilosa
CAQ7 Ay 84.4 + A&E 95 A .pilosa
CAO08 ZA 74.3 + =9 34t A .pilosa
CA10 qHAY 78.4 +++ HAE 99 A. coreana
CA23 =4 76.3 + T8 wS A .pilosa
CA25 = 75.3 - A A A .pilosa
CA26 ) 63.4 - AE 27 A. coreana
CA32 A 73.4 + 21z A .pilosa
CA34 = 74.3 - Ad FF A .pilosa
CA39 =4 78.4 - =9 FF A .pilosa
CA45 Ay 74.2 - e AA A .pilosa
CA48 =4 76.2 - A AF= A .pilosa
CA52 Ay 77.1 - A A A pilosa
CA53 B 75.4 - A - A .pilosa
CA56 ) 74.6 +++ A A A. coreana
CA57 Ay 74.9 + A b5 A .pilosa
CA60 ) 76.8 ++ A T4l A. coreana
CA61 Z A 74.6 - =8 He A pilosa
CA62 A 77.1 - Ad 3 A .pilosa

a

=4 649 sk, S48 79 JAsh A 849 ol % 73}

% 2 o
A= 7L7<]°ﬂ"1 Atz 7099FS FHste] AL S BESlen, REd £
LS 21748 S Adete] 1 5A4E A8t AlEee QA ¢ 2=AME F5kY
Agrimonia p1']05a9‘r Agrimonia coreana® A TESI oY, AT F Ao H
78 CA07+= 84.4cm=EA wi-¢- F3FolRdar, CAL0 S7FFHel HdS YeEtA]

nb F&o oA 37pEwe] WA HMV} 7bsetaL, st
o]

]_
Agt ool Fatebis Aetzel B b Aol e 2AF

_24_



2. Astze) Ay AL L 715 8L AY-Fe AL
7 Ay A
1) 74 o} 27
Fake] ol FA AR T4 H 27 F, @
5 Ak FAAAY Wobs S WA Fus HFEF Y 20 5% VP B

A
7} 9Jth (Salisbury et al., 1992). 2 }E& 24

A Ao M= 8ETT~9¥8FT
YT F o5l ol wolste ASAAS HolmE A FHIIEE 271Y o]
olgf & 4 gtk et T/ TR Ee] AofJar Fylo] oAl =4l Fuid
o] gfEo g Aoz dEA Atk(Moon, 1991). olo A&xo] =4l wolg-&
4dsl EEstth e di® S48 5] fleiA = Aoyt dgAolnw Mz

.

TApe] wol&S QI9MoR 3 Fart vk olFHA FTA] wolss HUE St
71 S1g Al o ZA7E defu, v B AR 2ok o ol

FHERE 9% T4 Aee 3~5C FadedA 1~4719 AF 6}% A o]
Aoz dex] Jdom (Hartmann & Kester, 1983) A =x]g]o] <3t a1
St ABAS #ha¢t A 29 Eavt T7rEH ol v Fel e atae] FFo
3% Aoz wuEa gt} (Hartmann & Kester, 1983; Pitel et al., 1989). @o}<]
AEde 784 Bdolng fo AT A9 a4z AA 2 + domo
& Kim., 1993), GA3+ A=A dAassE Yeid= Aoz d8Ad low
(Rowe et al., 1983), A LE7} oA R A= AAEHT = ZAo8 By
AH(Yang & Kim, 1993).

AR A= ATtz Fa wols e TS = sloRE AdHE 9 UHA

A& olgste] HA FA Tol =S P AR EH A

7HAE Y B AW

A dde] ARAAM F1F AES CAL0S TAE ARE AR &l

AeFAAG we dstz welgs 2AS] ASA gk TARRR] FAE
¥ F s2s pRed okt WAste fAHE shalvh. aElal AP Al
Zeok A TAE EFet] =& T8+ v 4083 5, 10, 15, 20,
2547 Bty ojw) Fio] wEA s 59U HHoR & FHEAUL. 47
o Al FAE 20CoA okd& S th(Fig. 3.)

Woto] WAL LE9 FFS dobns] A 209 T ALFAAL T 2



L of

ohge HRAGL TORAE WARe BAS AGetel Moz FAY T
3 EvAsks $AE F9F AASH] AHA 95% HS0.E A
shol Ble e Aelstdth. AFEAAE GAZel FA4E A AU, f
datdnt AeALE o5 f54Y

A olE7k At
MES £& A9 a2 dehtbe 34
ol A st Szt AFEAAA, )
5 ALAYE Egetel Astalvh

I R 1

N

TAAY F ‘?j}o}*‘?;le ‘G*xloﬂ *}F%‘ Hal HEZU o] FAE 30HA 3WE
o2 24Fate] 20T wjFata 5mm°1* Fito] & S dolR 15 S
) Ald A
AT AT 7Izke] wolel m A= FFS ARG A 20U B AXTAHA
s Ao] ol Al 10 who| 80%°]e] wol&S v Wi, o 7|7Hs<t A
218+(5,10,152) el u]&] wr)7te] A3 & wolgS YeETh 18 nE A
ghxo] AT AAY 7|7k 2040 /M A Aoz ek vh(Fig. 3)
100
o I e —

80
2 /S

/
2!' :E / = * i —4—Sday

i 20 /f E 4 —-1o0day
— 30 15day

/
20 o * = 70day

DAYs

Fig. 3. Germination rate of Agrimonia pilosa as affected by cold—stratification for 5, 10, 15

and 20day respectively.
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A2TAAE & Az FA9 dolo] nx&= 2k JF2 A 39 Ay &
AAHor wolfo] AFstd ot 25Co|A ©A 7 Yol 7} %o wol&S BY
o 2y 129 A3 FolE 15~25C7F H52dh Wolg S Helorma 2354 A g
AL 15~25CE Hud Y& HYgE /1A= Aoz Fydth(Fig. 4.)

100

e —4—10°C

=

o} —- 15

% —r— 20°C

% —im 357
—— 30°C

a 3 5} DAYs =] 12 15

Fig. 4. Influence of temperature on the seed germination of Agrimonia

pilosa after stratification treatment at 4 C for 20 days.

ALSAA = Z7I3te] 285B2 g AHes $sto] =y AEs £4
T = Wle] mAE ook & Aol ofd] tiF frF, A, GA3, TS}, T
sgEA el g A WopES AL T Ao vuste] AP A3} 109473
T, ALSHAAYE AT b s T Tyt HA Fkont, AT
A= FAg el Hlsl Eelr]zh 200l dFEA e Tokd EI 0%l e R

Skt 309 A3t skl wl, ot AEAEEe] TokEge ol siloy, A

A o] vla] A3 e wol& S yeERltH(Fig. 5).
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Fig. 5. Germination rate of Agrimonia pilosa as affected by untreated control,
stratification, scarification, seed—coatsoftening, growthregulators, leaching and
prechilling treatment.
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Fig. 6. Germination rate of Agrimonia pilosa as affected by sequential treatment
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. 3 Al =3 & 754 E2 24}

PREEDIFEEN

e 2
K=
i
M H
Ay
_0|L
9
bl
o
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=
—
=
o
1o
)
N
o
i
=
1>
il
2
1o
N
il
X

o

Zo] AAZIE S oty S H7HA AlSelA 495H 79714 1

A& AGE 2AGE A AR 54 osiA 719 A
Ao R 49 17U 8.8cm, 5¥ 169 16.5¢m, 69 17
Bem, 79 18Udl= 76.2cmo|Ath Atz ol AL 59 o] Fo AFo]
A= Aow HobA UEEA o]gsty] A= 549 olddl AH st
v sieh 59 ol o AFHEAS Wi 7] Aol AFEI, d AMAA

7ro] @olZt} (Table 3)

o X
(TR
T X o
o r\]
— -
r o
OB
o ;[
yo R
o |
£ il

4
=2
rir
B
ol

W,
SO
o
=
g,
A

1>
o

Table 3. A&x 359 9 A

A = Plant height(cm)
Apr. 17 May. 16 Jun. 17 Jul. 18
CAO02 9.2 15.4 42.3 76.7
CAO05 7.6 17.2 44.2 78.4
CA08 9.4 15.7 48.3 74.3
CA10 9.6 15.9 44.2 78.4
CA25 6.7 14.2 41.8 75.3
CA32 9.5 19.3 49.2 73.4
CA52 9.7 17.9 47.4 77.1
Average 8.8 16.5 45.3 76.2

2) YEANS 3 Sy
AW =2 WS A3y 9E AezZ 2R o] Lot w2y HEx Hol=
o]-&g wFdte THUTY 2% AAUHS Foto] Atz ANFS SAEU
Mstzo] EAE ALZHATES Edle] WolAzl T 50959 Potoll A A w3t
3—4%lo] HAsw AL, 5P Eoprk Hofste] 590l o2& 39 1094



of AHAeke] A= BTl NG g, AAAE ©](2001)e] o8 ¥
A A5tz Aol HAo) AAA 30x3002 F4 8] Awao&u}. L

A st geter] Al 4 F 58U el AHYw, SopsE v

)

TE ZZ(cm)  7HA4WMNo,)  9WNo.)  &ol5®No.) AEF(kg/10a)

=7 8.4 3 44.3 3.2 320.6
oo 58. 5 . . .
B 59.2 4.3 58.2 5.6 488.4

¥ 30x30cm; BFEAF AZ1E A4 589 @(g}m Dol e o Ed 2974

-1 H

BARE 99 A4 TANE Gohuad B4 K 90 B Golrs) R
93} (
=

S AP A3 ofel 293} (Fig. 7, Fig. 8.)%°] Yerwt &ol4+= 1d3H2006%)
e EFHeE FAg slo] FxpopHol Hls| 29 28) Zhrke] Bkolv 2}
(20073), 3WdxH(2008) &2 AWiA =7} ALEDS5E 0 Ax7p Hojx= RS A 4
AR T3 JEEE 132200590 = A 2ol 7 Aoy Azt A
s golget v R a2 AXrE S A

_31_



il

I
|

ordl

il

3
Ko
|

12

10

oo = <

(No.)

2008

2007

2006

FAIHE

WA gobaro] Wt

Pl wE

75

it 1]

3
IH Ko

o o o o o o
4 & © @ © F
— — —

T oo 30 = o

20 4

[kg/10a)

2008

2007

2006

L= A4k (kg/10a)

ZAY e

Fig. 8

_32_



2 Az A= Az TAE WolAlA 5093 potoll A A

Qlo] 3—-4%3¢] S w ¥ 30cm x 30cme] FFAC R o] 5] thE oFg

A NG = AENSS vg o R 9oz MAT AL(N)T AAHP,05) e
H| &

(N-P,05—K:0)& Ael @ Fol A9 4332 53319

il
=

A, A4 ZFe] vlgol o8t otz AAFS dotur] 9ty Fad AY
oAzt AMlEEe FAEelk Mluste]  FAFEIE=E] N-P.05—K.09 H[&o
22-10-10¢9 ) 71 S0l U4 53] A4 H|59 §842 12-10-103 v
s W €53 AFFS el sHAT g8 24259 ik Z4EY AT
HlaL H2lg Fo] Wro s FolEolk AGHFS ol gAw drntes & 9Fs v
=ue Aes g Ut B AT xR 80 ds 23S F7] FEol7] Wi
of = dAd "R a8do] & o= ddErt.(Table 5)

Table 5. AlB]&Fe] o]t Mgtz o] AYgn]nl

(N_:iigo) 2% (cm) #42(No.) 44(No.) éii)
Control 21.3 2.4 24.8 140.7
12-10-10 54.6 3.1 49.4 632.0
22-10-10 59.2 3.6 68.7 821.2
12-20-10 56.1 3.6 49.3 632.8
12-10-5 51.7 3.4 38.7 541.1
22-5-10 52.1 3.3 52.9 686.4

0 Aol wh Az 4
AGHEA Astze) Aol AL g sofete] Aotz A e P
shad Astze] F4E el wobs 27k 590] 9 WA 3097
¢ ol FAS] AT FHANA B4 APuS o gate] AXYe 35, 55, 75,
05% % AHSIG AAFE TR Wi gxzT BAgen PR A

ol
o
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ARAS ARAEI S weh Motz Qie A4, AAFES Fol B
SR 2o APYEe] G WA Gk 53 AYEo] Faujs YFx7]ol
Y Aol e Astze] xge Tagw wastel Wl kot 945}
AAZ AT DA AohA] AgR AAF AANA I o2 mvh

Table 6. (g AT W2 Matxe A vl

238 (%) =% A 327 A5
Ak 47.3 42.4 5.33 44.7
35% 48.2 36.3 4.22 36.4.
55% 49.3 29.3 2.44 33.3
75% 47.2 18.9 1.91 26.4
95% 52.1 12.1 1.42 22.3

5) GEALS 9% we W APE

flel Aapell ] A& HA AHRR] N-P205~Ko09] wl&o] 22-10-109 v} §-2-3
A Hel= A Hdlshe AR Az Ads AR 7HE JFoR
SAsglons EgAgte fsMes e vEe] dasiit. od ¥ A7 u
FAME SEN s 27 H2 B ARS olgste]l UEAte w8 w7 9@
A= Ayt 27 ilﬂ&@‘% FTApEor & Fake] HolARl F 5097 1
713k AR 2006 % 49 20 AAE H=AE 1A A} 3 F ol 2
o] ot g% oﬂﬁ Ag F9-E 27190 20079 29 2090 TFEE $1E W)L E
d& AAste] 2ARehlaL, A FARgel ws) AorAle] AR AAAR Y
2 o8 W Awge]l Fa, AopA kel Aolrh Ae AFE 35%A EA
S EASAT. AR E 35%clM el deAdue BRexe e gHew
B2 & olFsl AEAZE AR AgS Al ARl 20079 39 18<de] 2]
e AFT(HFE35%) = AN e Adde AT U 82 2007
49 14578 10des Ao AN WA FEaith
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kot 35%aRgel M= A g Hlsl FrFo] AL o]folMlA 27| AFol F

A ol #HES AL5 AT Te B £8F 49109, 209, 30944 E %
E Aol7k 1AM 49 309 Aole PAAG % 4FFS wch AW 59
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U, 35%FFo| = okzre]l Aol QAR UER 2

S & Ay =S F AR Z27|7Me 35%F
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S HEASEEY B4 Folin—ciocalteau W ol wal 10mle] A& ol

=
A5 1mlet S5/ bmlS H7Fskal o 7)o 1ml Folin—ciocalteaur] ¢Fs do] &3}3}

3 33 AAAN Y 10% Na2C0389 1mlS 7tsle] &3 & A &= 84
ato] 1A[7F WAEke] 725nmel A FHES SASUTY. FES 913 &= MeOH
& AbEela, AEd vRAdEHEo] tEA AE AR E gidor FAEe}
Hlaste] HEsgtEe] stEs S5l

Al 4d 3t A ] A E 1] & (N=P205—K20) % 74 Aol =3

ok AN AR EE g sl XHHH%J ASes A AT B B A3
4 2te Muc AERGe FFol Folmt 4TS vhehy
3} 3507l A EagEe el Aol wol
AN B EsgRe] Fol A4 FoEAT

Table 7. Al¥]&e] W& F ¥H=33E 3

Total phenolics(mg/100g)

A H] (N —P205—K50)

MeOH ext.
12-10-10 1,352.94
22-10-10 1,402.33
12-20-10 1,381.21
12-10-5 1,365.48
22-5-10 1,362.41

Table 8. 2@ dxo w2 F H=stgdEe] &F

} Total phenolics(mg/100g)
7o

e MeOH ext.

CK 1,422.35

35% 1,342.94

55% 946.86

75% 854.37

95% 712.11
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3. W3 A Jle Mg
7h AES 2R AH

D) A71%el 54
AAUE AhEHe gut Aol R0 5UelA] 69 Atels 89 WRE 99 A}
o = WAHAL. AAFHE F/19 Frle] BAA/E St F2 ool BA
S, Aol WAL BeH F RAEAIe] Adge] T B gL EUL
%

7}2 (Crenate) #4313 ZdstH, Wil M@ A< Fibrosin A7} &A1k,
Waolols Eylel o] Hsbws WA, xlxrava o Al BARR H
O oodE wuaelNE SEs sulde =
Sphaerotheca aphanis= A dAe AFdio £t ¢ SFE7|AL (U718 A) <
2 QlFujFo]l wA gdom WS FAXA S} AFEAS FAFAN AAE
A AFAdZE G155 gt (Fig. 1), ZAAvE ohAmA #2ss 98
wol 3 rFH o] WA Sphaerotheca aphanis= A
oA #EEE P E (Shin & La, 1992)9F £ A|gol A #2g 2o wsh
FEALe] o), wall—celle] 7], &AL & HWEAF A3} 7]FAER &

TFo] Hdder sAHHA

T
s
ofh

"
M
32

3
_O‘L
S
i
>
&
o

o] o
s A T

S¥X| &L (Potentilla freyniana)

b

Fig. 10. Powdery mildew of Agrimonia pilosa and morphological characteristics of

Sphaerotheca aphanis. Symptom on stem (A), leaf (B) and conidia (C)
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d Ao w Wakg AHedFsS dedd w Al SAEIE Table 13 v} 37}
8 2 el A ass Wrketrlel skl

G AR A ArbERe Al avbe FAP e valste] 13 A Aol

a ZHzE YEb AT o] o] A

Az HY divd=sel A7bEES PXﬂon Ak ol A= FAE e v
staled 18] Aeltell= 27%2 BAZkE vehlo] WAl ado] W uhd, 23
o ATl M= 80% ol =L WAVE HIv wEkA dAlvze] A7
WA= 1362 79 pAo R 23] o) AxaE ol anAded wHoz Alad

.

111

Table 9. Control efficacy of COY-—treated Agrimonia pilosa on the powdery

mildew.
Disease incidence” Contol
Treatment value
I II I Mean (%)
Single 1.52 1.44 1.59 1.52b™ 27.0
Double 0.30 0.24 0.66 0.40c 81.8
Triple 0.22 0.41 0.44 0.36¢ 82.7
Untreated 2.16 1.89 2.19 2.08a -

COY was prepared as follows: One egg yolk was added to 60ml H2O, which was mixed for 2—3min;
add 100 ml cooking oil to above preps and mixing for 5min to fully emulsified; The preps were fully
diluted up to the final volume of 20 liter. COY was sprayed to the Agrimonia plant just enough to
the drop flows from surface. Spray schedule was single spraying, double and triple spraying at
weekly interval.

“Disease incidence was rated 7days after final treatment.; Disease index; 0, no symptom; 1, disease
spots 1—5; 2, disease spots 6—10; 3, disease spots 11—15; 4, disease spots 16—29; 5, disease spot 30
overing most of leaf surface.

“Means followed by the same letter within the column are not significantly different at LSD.

0.5
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B oA B BANA F e ARAd el Bl S

AA Bl A= Ao HuEa ot (Kauto ef al, 2004), o AE Astz
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2.5

x
3 —@— untreated
£ —O— single
$ 10+ | ¥ doule
g —L— triple
L
o
0.5
A X
0.0

day
Fig. 11. Disease progress as affected by COY—treatment. Disease rating was done

at indicated number of days up four weeks after final spray. Refer to

footnote of Tablel. for the details.

FEAERl AAYE wAstE VLR WS Sphaerotheca aphanis©]

A, ek Ax7)) 5~6€3 8 dellA 9€7bA] 2z ST AR
o, 71 2 A EFOA B 5o dEH Aol 93 ATy WAl §A4
2 ¢} vlarate] 13] xglAel 27.0%, 23] 81.8%, 33] 82.7% <] HAES BT A
slgrol BAIGle] A7l AFolE Al WA a3yt FREloy 13 A Al
= A 79 Fo oAl Z7tetdw wkdl, 23] 2 33 Ao A T 28Ut
Aw o] A Hi= AFS Btk webA ZA2uE AVEHe GERE 7Y
Ao R 23] o) Agate Blo] wigAG WA WHolzta & £ vt
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A2 A Agzene 4224 B49 29 7= g9
2 Py AT

1. FEEE g gr 4y 39
7l FEE A
1) AEA A=

2) Aok
AEA F5 2 Fadde Fgd AFE¥ CHCls, CHoCly, EtOH, MeOH, ethyl
acetate, diethyl ether ¢} n—Hexane 52 #vle 55 & 452 AASHH &2

Ahg-stst.

9 AT, detzree] 35 2, vgg, ogoiAHolE, ol
g, el 4 74K 34 gulel uF4el sate] ojste] saEon 5 44 &
W BT vhee] Aubael wol ool o] Fol gtk (Park & 1991) Au| 2L AHH

Motz Az AR 7 1Kg 4% #F3 24 S8 24 doln Basan. B
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e EAE ZoA UVosunm A PMAR A AL o 28EE= dldES BxE
=

Az o] Bstart.
Scheme 1. Isolation of compounds from Agrimonia pilosa
Agrimonia pilosa 1kg
Extract with CHCI, for 10hr
Solvent fractionation (2-Hexane/CH,Cl, = 7:3, CH,Cl,, ethyl acetate, MeOH)
n-Hexane:CH,Cl,= 7:3 Extract
Silica gel column chromatography (230~400 megh) 10X 15¢m
n-Hexane—-Hexane/ethyl acetate = 30/1—CH,Cl,
Compound 1 ) 3

Agrimonia pilosa 1kg

Extract with MeOH for 10hr

Solvent fractionation (;-Hexane, 60% MeOH)
60% MeOH Extract

Solvent fractionation (CHC;, MeOH)

CHCI, Extract
Silica gel column chromatography (230~400 mesh) 10X 15¢cm
MeOH(5%)/CH,Cl,

Silica gel column chromatography (230~400mesh) 10X 15cm
n-Hexane/ethyl acetate = 2/1

Compound 3 4

Prep. TLC (72-Hexane/ethyl acefate = 30/1)

Compound 4

Scheme 2. Isolation of compounds from Agrimonia pilosa
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el

Compound 1

HO ~

H

Compound 2 Compound 3

FE 1 By 0 AAYE dx2RE de CHClL FEE (30 90 vt 4
(230 ~ 400 mesh, 1.5 kg)= FZIAIZ] Z7 (8 X 35 cm)el =4 (loading) 33T,
n—Hexane / CHyCly (7:3, v/v) &3 SujoA &wjeo] FAS %047}‘31 (CH:Cly—
EtOAc—MeOH) Z¢ AZntE 189 . §&92 250 nl¥ 8 3533
W, B3Eo EF/FES TLC @& AMgso] 45 129 %9& AN &
UVisinm Z2AFSE PMAR A AA UEp= TLC PFEjol] we} Ropxl &S 4
Aol #EEZ WAk 4709 E8E FolA UVasum©l Al WERE, PMAS] 24
o] &&= TLC ZA/N&ml n—Hexane / EtOAc (30/1, v/v)olA R7F 0.621 &S &
237 Y38l n—Hexane / CH.Cly, (7/3, v/v) 2 EL 287 A (230 ~ 400 mesh)
S Z=2A7 22 (1.2 X 20 cm, 100 g) 3ttt 18]31 n—HexaneS {w 2 A3+
27 ARvtEaHY sto], A A 54 S5HE 4 (30 mg)S wE kit

sh3tE 2 £ @ AAUE AxEFE 9 MeOH F2E (80 905 A7 4
(230 ~ 400 mesh, 1.5 k)= FZIAX A7 (8 X 35 cm)ell ZHstvt. 1g]aL
n—Hexanedl Al 60 % MeOH=Z £vw]e] SAS dElsle] 243 azZvtEady A
E}. &9 1 LAY v‘i—fﬂ sgatalom, 2719 REER WAt 2719 EEE
S 287k A (230 ~ 400 mesh, 100 g)& FAAN 7
o}, 28] CHCL:olA MeOHZ Zd A ZulE1dy] 3§}
U &Ee 1 LA 29 dgaqion, 27l Eed=2 Urddeh 22l 2709

X

32 Zo A CHCl; E8ES Agl7 A (230 ~ 400 mesh)S XA 24 (1.2 X

§

S i& o O{N
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20 cm)oll 293k th. 1813 MeOH (5 %) / CHCl:; 2.2 Z+4 A=ZulE 13 3131
o =92 50 ml¥ 28 Fgigion, 3719 EEER vl 1gfar 3749
BIE Zox EIE 22 A7} A (230 ~ 400 mesh, 100 g) o2 A7 2
(8 < 35 cm)oll =&ttt Z8E 20014 UVosumol A= WEFEA 20w, PMAC]
wAlo] == TLC A7N&"] n—Hexane / EtOAc (2/1, v/v)olA Re7F 0.5¢1 3EES
@ staAl stH Y. &l 24 n—Hexane / EtOAc (2:1, v/v)S AF&38le] 24 A =2n}
Eagy aho], o] A B 31EE 5 (30 mg)S st

3EgE 3 27 0 AAYUE AxEHEEH 94L& MeOH F&=E (80 g9)& A7 2

(230 ~ 400 mesh, 1.5 kg)&2 FHAZ 74 (8 x 35 cm)ol =H3Fth. 1]
Jo

=

n—Hexaneoll ] 60 % MeOHZ £ujo] ZAS dalste] 29 azveady 59
oo &2 1 LY 29 Fgeglen, 2719 28==2 v 2709 28 =

A 60 % MeOH #&8&2S Ag]7} A (230 ~ 400 mesh, 1.5 kg) & ZFZA|7]
(8 x 35 cm)oll ZHaity. 12la CHCLolA MeOHE ZHy A ZntE 1)y
oo &= 1 LY 79 3gelen, 2719 EEE2 Ul 2e]al 2719
& FolA CHCl; w8ES A7 4 (230 ~ 400 mesh, 100 g)& TXAIZ 2+
(1.2 X 20 cm)oll 2933k Z18]al MeOH (5 %) / CHCl; 2.2 Zy AZvlE1E
I gk §FNe 50 mlA 79 3Feion, 3708 BEER Utk aeal
HEE 2014 UVisumnol e UERGA] 22om, PMAC] &alo] ¥&= TLC A7]&w)
n—Hexane / EtOAc (2/1, v/v)olA RZF 0.491 st=& +8lstr] s8] Azt A
(230 ~ 400 mesh, 100 g)< SXAZ Z§ (1.2 X 20 cm)o] 23t 183
n—Hexane / EtOAc (2/1, v/v)E Z4d A=RvEIdy 3¢y, HIFTHo=
n—Hexane / EtOAc (2/1, v/v) A7) &wl= &2]§& TLCE AR&3ste] F-A9 Ay &
2 33E 6 (20 mg)S 25

i

ol
ML 32 o off

N}

A

r_{

2) HPLCE ©]&3% 3tete e
(1) AleF
FaAEe o) AFEF formic acid, MeOH, acetonitrile, water &+ 52 &#j
= 59 Be dus AASHA &a ARgskglt
(2) 717
ChemStation woftware, model G1322 A Z1A A A7), G1312A T4 gt A E 3
3 a model G1329/1330A¢ & AHEA]E 2MFH 7], a model G1316 AHLE T}o] 2
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J 2=l Agilent HPLC, series 1100 (Agilent, Waldbronn,
= AT}
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=
Germany)E A&

(3) HPLC o]&7 =1
HPLC AdelM e peakE d7] fsiM = ol de 3] a3t} o5
o] Adgd wet HAEA £l

=
o
rlr
Ho
fol
oX,
S
Lo
=
¥
N
il
Al
N
N
R
40
o
)

ol 5 ol 54 A Ao =7

% [e] €] =4 o 1T
A Acetonitrile : 0.025M KH,P04(30:70) é % R 1(3:? ?é
B  Acetonitrile : 0.025M KHyP04(30:70) 4.6X150mm
C (A) 50mM ammonium d1hy(%rogn. phophatep H2.6 Z7O0RBO X

(B) 0.2mM ortho—phosphoric acid pH1.5 SB-C18

(C) 20% solvent A in 80% acetonitrile
D (A) 50mM ammonium dihydrogn phophatepH2.6 4.6><250mm
(B) 20% solvent A in 80% acetonitrile
(C) 0.2mM ortho—phosphoric acid pH1.5
E (A) 1% formic acid (B) acetonitrile
F  solvent gradient (A) 0.1% formic acid
(B) acetonitrile with 0.1% formic acid
G (A 0.1% formic acid(v/v) in water
(B) 0.1% formic acid(v/v) in acetonitrile
(A) water/acetonitrile/acetic acid (980:20:5 v/v, pH
2.68)
(B) acetonitrile/acetic acid(1000:5 v/v)
I acetonitrile/1% formic acid in water(20:80)

(4) HPLCE o] &3 a3+ +g

ZYd s EYdEe A SEEELS AN E dE] EEFHY = BFY
stEEolt). o5 ksl 28, ALY AA e Fa5 AEolER A8E5)
3L (M. Satterfield = 2000, K. Robards 5 2003) 3+ vlgg]o} 2 3lujo]g]~ Ay =

7] A EZH, ¥, ¥, AIDS 9 A7l fFolgh JFS TPATFT] 7] o
ol B2 #AAE E3 vk (H. M. Merkin, 2000) & A4 #AE 7HA= A
A4S el = Zgd &9 s Gallic acid, 4—hydrxylbenzoic#acidagricono| 211 5
2+ kaempferol % quercetin (1)°] At}.(Park 5 1991, Park & 1989, Park &
2000)
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O CHj
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OH OH

2. rutin 3. quercitrin
Z g E v EA S+ Quercitrin(2), rutin(3), kaempferol—3—0—B—D—glucoside
(4), kaempferol—3—0—B—D—galactoside (5), kaempferol—3—0—a—L—rhamnoside (6),
3—0—a—L—-rhamnosyl—7—0—B—D—glucosylkaempferol (7), quercetin—3—0—3
—D—glucoside (8), quercetin—3—0—a—L—rhamnoside (9), quercetin—7—0—
—D—glucoside (10), flavonol—3—0—D—lyxoside (11), cynaroside (12)% 2] 110] 9
t}.
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4; R = B-D-glucosyl, R"= H

8; R = p—D-glucosyl, R'=H
5; R = B-D-galactosyl, R'= H 9; R = a-L-rhamnosyl, R'=H
6;R = a-L-rhamosyl, R' = H 10;R=H,R'=
7; R = a—L-rhamnosyl,

a—D-glucosyl

R' = a—D-glucosyl

11; R = D-lyxosyl

12; R= B-D-glucosyl
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Signal 1: MWDl G, Sig=365,8 Ref=465,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
e e e e [=mamrt |ssrsssEess [===E=== |
1 2.400 BV 0.0738 544.35846 109.86734 3.2211
2 2.467 VW 0.0709 603.24475 123.67426 3.5696
3 2.642 VW 0.1048 68.85222 9.25357 0.4074
4 2.814 vv 0.0934 38.93541 5.87076 0.2304
5 2.948 VWV 0.0815 11.59782 1.84045 0.0686
6 3.142 v 0.0715 516.33063 108.48976 3.0553
7 3.413 vv 0.1371 174.87204 18.03638 1.0348
8 3.620 v 0.1749 167.41547 14.47521 0.9906
g 3.863 VvV 0.1127 236.22163 30.37273 1.3978
10 3.992 vV 0.1175 154.30629 18.47283  0.9131
13 4.250 VvV 0.1409 103.87513 10.36354 0.6147
12 4.475 VvV 0.1424 273.47034 27.89950 1.6182
13 4.637 VV 0.1249 184.35818 21.74757 1.0909
14 4.984 vV 0.1893 415.01523 29.65366 2.4558
15 5.330 Vv 0.1481 1194.45251 120.01092 7.0679
16 5.842 v 0.2288 350.40039 23.66413 2.0734
17 6.140 VvV 0.2024 384.04294 26.30130 22725
18 6.730 VV 0.2171 2514.48828 169.48456 14.8790
19 1939V 0.1847 1896.02661 154.95888 11.2193
20 7.669 VV 0.1986 520.76227 39.28804 3.0815
21 8.040 VV 0.2370 108.44724 6.48786 0.6417
22 8.383 VvV 0.1774 37.47522 3.00715 0.2218
23 8.752 VvV 0:3378 95.72492 4.10898 0.5664
24 9.166 VV 0.2281 33.79945 2.05289 0.2000
25 9.464 VV 0.2006 27.80538 1.90164 0.1645
26 9.873 vV 0.2399 264.89398 16.44399 1.5675
27 103771 VWV 0.2759 332.69287 17.81585 1.9686
28 11.132 Vv 0.3512 246.18713 10.14224 1.4568
29 12,510 vV 0.2992 3760.15454 191.37460 22.2499
30 13.318 VvV 0.3345 106.29664 4.65339 0.6290
31 13.838 W 0.3505 43.56268 1.79924 0.2578
32 18.285 BB 0.4232 177.72282 6.29905 1.0516
33 36.607 BV 0.6310 302.47345 7.12951 1.7898
34 37.073 VB 0.6731 314.59396 7.04342 1.8615
35 49.336 BB 0.9945 533.07507 8.11367 3.1544
36 76.445 BB 1.0576 161.69940 1.85392 0.9568
Totals : 1.68996e4 1353.95279
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Agrimonia pilosa HPLC data(280nm)

MWD1 H, Sig=280,8 Ref=380,100 (JSHWEOH-AGRIMONIA-3.D)

mAU ]
g/(iallic acid
2000 o™
[
=}
e}
1500 —
1000
3.4-Dihydroxy benzoic acid
/% e
8 "g/4-nyroxy benzoic acid
500 3 >
B lafhe . e 2
LI e 08 R0 6 S5 ooy B oy 9 ® ©
| 11 =l O - ]
[SUUEER S T SsR B appREE 8 7 g k8
0 J \J Me/\\eRfeglager 8 J\ 8 ed
T R SO S i e e e I T Fe T [ P T T T T e e e e e o
2.5 5 75 10 12.5 15 175 min




Signal 1: MWDl H, Sig=280,8 Ref=380,100

Peak RetTime Type
# [min]

1 2.368 BV
2 2.396 VvV
3 2.548 vv
4 2.682 Vv
5 3.073 vV
6 3.469 VvV
7 3,910 Vv
8 4,131 VW
9 4.343 vV
10 4.554 vv
11 4.767 VV
12 4,968 Vv
13 5.229 v
14 5.413 VV
15 5.873 vv
16 6.123 VvV
17 6.540 VvV
18 6.909 vv
19 7.070 VW
20 7.426 VV
21 7.52 NV
22 8.168 Vv
23 8.529 Vv
24 9.012 VV
25 9.497 VV
26 9.867 VV
27 10.282 vv
28 10.694 v
29 11.195 W
30 12.056 VV
31 13.560 VB
32 15.649 BV
33 16.776 VV
34 17.132 vV
35 21.000 vv
36 22.474 VB
37 28.981 Vv
38 30.245 VB
39 33.029 BB
40 39.015 BV
41 40.557 VB
42 55.656 BB
43 68.056 BB
Totals :

Width

HRE OO0 OO0OO0O0000DDO0O0D0D0OLOOODO0O0O0O0DODOCODODOO0DOOODO0OO0OO0OO0O0COCO0O

.

.

Area
[mAU*s]

1.20069¢4

7728.60986
1553.59790
1107.58374
8856.37891
7478.80908
2357.34985
1018.77887

2259.71362
2943.68384

5108.83594
1081.29712
1055.01965
2638.52246
1828.99695
1549.50757
2671.65918
1130.35730
2163.23804
454.70609
1184.72229
1522.90588
563.02527
890.40240
322.07120
709.58978
186.11026
311.59991
881.24915
776.65826
3696.55811
122.90372
273.12183
122.57549
77.57594
290.59290
257.53845
77.94155
199.58322
121.06264
238,19312
1049.23901
210.25061

8.10790e4
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Height
(mAU]

2179

2156,
228.
135.

1784.
433.
206.
114.

224

285.
509.
120.
110
189.

99,

79.
206.
119.

127

41.
60.
72.
35
27.
20.
26.
1356
le6.
27.
15
165.
5
9%

1

1

9895

6
2
0
6
L
4
1
5
4
2

.28979
07129
79031

46655
53442
66847
97141

. 64023
80994

01498
31890
71653
66203
33498
12506
31021
73535
.97480
31037
24170
63435
37812
63739
34645
92062
59443
42434
38362
37723
68730
38510
51856
.16187
.20960
.00369
.40015
70537
.58377
. 91917
.00175
.59016
.07890

.35268

42337
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IRE KBro Fluka A} AES A28 3 NMRE CDCl¢ 38]de Aldrich AF

AEE A8

2) 7171

IR (FTIR—-8400S, SHIMADZU), MS (JMS, DX300), NMR (Bruker, AW300,
AW500), Hybrid tandem mass spectrometer[Applied Biosystems MIDS SCIEX.
API QSTAR PULSAR 1(CANADA)]

3) = 7= g9l
(1) AR =2ntEag 9 E o] &3te] e E] 7254
- 3= 19 F25H
FEE 12 FAo g BARA oM ~AEA 3048 cm | FT
Al &Ale] =C—H &5, 2963 cm ', 2921 cm ™' ¥} 2852 cm ol A 370¢] &ALl
o] —C—H &%, 1667 cm ‘oA &Ale] C=C o=} EAeta &S & F A
o} A AHAEHNE BA o] (M) ¥ol=a7l m/e = 410014 #HEH YL,
m/e = 69 (M"—341, 100)E= #x}o] 20 25 E olgtd 2—methyl-2—butenyl 24 7}
2749 & Ak PC-NMR 2#EP M= ehagrt 1578 AE
oF 5= 9lglom, 3tehA olEzk 6 135.1, 134.9, 131.2, 124.5, 124.4, 124.3 ppm2] o]
AREE 3719 Hpol 77t EAG T AR S & & ATh 39.8 (2 peak), 28.3,
26.8, 26.7, 25.7, 17.7, 16.1, 16.0 ppm®] I o]AZRE] 97§ & 7|7} A gt At
28 o 5= 99k DEPT 903 135 AT E- A= 4709 CH; (3H X 4 = 12H), 5
Mol CHy (2H X 5 = 10H), 3719 CH (1H x 3 = 3H) 183 3709 43} &47} &
At P& o £ At 'H-NMR ~FHE#o] ARu2RE o] &= 25
MY F27F 23S & = et 5.15 — 5.11 ppm¥ 5.10 — 5.09 ppm¢] Fo]=
£ =C-HY<S &9l & 5 At 2.09 — 2.04 ppme} 2.02 — 1.96 ppm?] o] =2
(C3)C—H7} EAlgt= AS & 4 AL, 1.60 ppmo] Fo]axE —CH,— 9] EAE
g2l 3 4 ATk
YC—"H COSY (HMQC) ~FEZA] olgje} 2 AF#A#7 (cross peak) S 2
okth 'H NMR9] 1.68, 1.60 ppm ¥]¢]=7} C NMR9] 17.7, 16.1, 16.0 ppm J o] =

el
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gte] AAAAE HolWlA —CH.—9 EAE FAANAFACH, 'H NMR] 2.09 —
2.04, 2.02 — 1.96 ppm I o] =7} C NMR®] 39.8 (2 peak), 28.3, 26.8, 26.7, 25.7
ppm ¥ o]z gte] AABAELE BolWA (C)C-HS EAES FAAAFE. 'H NMR
©] 5.15 — 5.11 ppm, 5.10 — 5.09 ppm?] ¥|o]= = "C NMRY| 124.5, 124.4, 124.3
ppm o]} AAPAE BP o =C-H7} EATE & F YUk o3 =3
stx A2 ALEY triterpene?] 3 THIS & 5 AT

233538
2ESESEH
S885ad
=S=S=2383

Y R P

14994
14791

ppm

— 7.25183

Integeal

o
T
3
w0
o

r |

—————————— T T f T
Pppm 200 180 180 140 120 100 a0 60 40 20

3¢ NMR spectra of compound 1.
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opn

ppm

40.1572
40.1402

-

_~ 286847
~

21.1972
27.0892

e
ppm 200

SR T T T
140 120 100 80 60

DEPT 90 spectra of compound 1.

T
40

— 40.1623

—
ppm 200

28,6858
~

27.19719
27.0894

T T T T T
140 120 . 400 age 60

DEPT 135 spectra of compound 1.
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ppm 8 6 4

HOMO COSY spectra of compound 1.
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HETERO COSY spectra of compound 1.
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ECR

MASS spectra of compound 1.
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Wavenumbers

IR spectra of compound 1.

e 2 T A BdeA AN A EHA 3418 cm | Fto] A
2ol slo] =2 A —0H 571, 2933 cm oA &Ale] =C—H &1, 2867 cm™ ol A
AFAR EARJNS] —C-H Fola7t EAEAL UASS & 5 AT dF ~FE-
A Bz o] (M) 3o]A7}t mle = 414904 #ZEHTH A ~HANEH] mfe =
399 (M"=15)% —CHs719] o]", m/e = 396 (M'—18)2 —OH7|9] & &=} =
m/e = 329 (M'—85)% 1—ethyl—2—methylpropyle] o]g¥ = A& <& = ATk
BC-NMR 2~#EHME eBadrt 25708t e o 5 don, 384 o
§ 140.8, 121.7 ppm®] FolaARHFH 174 &AN7|7F EAgThE AMLES &
th 71.8 ppm®| I|o]ARKE] 17]9] Fto|=FA7|7F EAGTE AL S o
t}. 56.8, 56.1, 50.2, 45.9, 42.3, 39.8, 36.5, 36.1, 34.0, 31.9, 31.7, 29.2, 28.3, 26.1, 23.1,
21.1, 19.8, 19.4, 19.1, 18.8, 12.0, 11.9 ppm®] T o] ARPH 22712 & 77} EA) g}

+

ft
Lo
©

4

£ AE @ 5 Atk H-NMR 292 4Ru2E o] SEelE 4979
Azt EAGE 4 5 Atk oleld EYuH Avks FuEA'9 B-sitosterolsh
7 5}
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725984
5.35689
5.35190
5.34650

ppm

3.99006
3.53350

<

'H NMR spectra of compound 2.

121.7344

a0 60 20 o

3¢ NMR spectra of compound 2.
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MASS spectra of compound 2.

|

0&:!»-%-:!--%{

§

2000 1500 1000 500

33E 35 FAle] Bagow oM AFEYA 3521 cm | o] FFEA
2ko] sfol == Al —OH F5w 9} 3413 cm ! F-2¢] AP QN slo]=FA] —0H S50
S w3tk 3212 em ! HE &Ale] =C-H F5w, 2933 em '} 2867 cm oA A
el gAY —C—H Hol=ar} EAsta &S & & UL, 1687 cm ' F-Lol A
Aol C=C Fola9 EAE & & & AU dF ~HAEHqAME BA} o]



(M5 9] Fo]a7} m/e = 45694 T== U}
10 % olste] A= ZEAn] o]71 AR m/e = 410 (M"—46, 8), m/e = 438
(M™=18, 4)& —COOH, —OH7} Exfo]- 2o 2 XE o|&w ™ mle = 240 (MT—108, 100)

£ —COOH, —OH7} gl the melle] Al e W77} olgd Y & &
23 Aglom, 88

19t PC—NMR AHE#HGAE BA57} 278 2SS & 5
ol 6 179 ppme] FolAZEH 1719 7I2R 7S &9l
125.4 ppme| Fo|AZRE 179 LA7|7} EA3THE AMLS &

21.2, 18.5, 17.3, 17.2, 16.4, 15.4 ppme] I o]|AZ R ¥ 23719 G4AetA7} &A=
APAE & = gt 'TH-NMR ~FE# o] ARz R o] 313&

27F EAFTS 4 5 ATt olgldk B3 Axe FuEATY] ursolic acidst o

A5k

8.700744
——1.549331
—7.182762
—5.477504

R R L A Mt e

2 L] a

B e S I ARSI e i T e T T
7 5 a 3

'H NMR spectra of compound 3.
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3¢ NMR spectra of compound 3.
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MASS spectra of compound 3.
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(2) HPLCE o] g3to] ®g3h slgEo 72574

Quercetin

HO 0

2% B. Quercetin 'H-NMR 2#E#: W= 337} 6.2-7.8 ppm Alo]e] H&
HAd A Yefy, o] 2R E BT 5719 SR HA7F Atk e &
3—4 ppmol] YElUE HWe uE A2 —-OH Ja24 ZF IS &4 5 AUk
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Quercetin

OH
Ol
HO [
OH
oH O

Exact Mass: 302 04
Mol V30224

175 ppm9e] I Ia+= A HQ Jl=wd I3

1271 €] W&k 49 279 Al o] g

o]
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1% D. Quercetin Mass 2HEH: El-masso] 93] Quercetin A& 3027}
base ¥ A= }EFRTH
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Quercitrin

HO

1o

2% F. Quercitrin 'H-NMR &¥E: W= 937} 6.2-7.3 ppm Ato]9] &<
Helell A ey, o] 25H K5 574e A 9art dve s & o
0.96 ppmo| A YElUE= ol vaE o] aglglel e 3 e AT} o] %
g A ek AAFste] vEbvE wlaelth 6.1 ppm % 6.9 ppmell YERE
T Fo] ol whAe] FAAREA FRlET 3.3ppmOEHH 5.3 Alo]] T
= A5 —0H 7]ol oF FIA=RA HIEgorwrE BT
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Quercitrin

HO

3% G. Quercitrin ®C—-NMR 2#E3:3}3} 2 of =
2HAEHANME BF 23 79 wa 337} 9l
Al 70 ppm F-<+o] A YERE o= 3 3
Aol shEnd Ja9e ¢ F glen 16.2 ppmel JA= Fe a9l 9= MY
golth, U] 147019 93 12709 WS i) 279 dalAde] g

e
T 3

(¢

19 o}
==
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1Y H. Quercitrin Mass 2FE@: Quercitrin &A% 4480] mass 2~ E T o] 4
el o2 7|8kl &b El-massell ¢Jste] o] olgdl M—1462] 1221 3027}
base ¥ A= YE}RT]

Rutin

O c“ﬁiToo OH
OoH [ HC Y

oH OH OH

Exact Mass: 61015
Mol W 610 52

29 J: Rutin 'H-NMR 2#EZ: 6.1-8.0 ppm Alo|ol| A WFFHe] 57 P47}
e, 3.0-6.0 ppm Abelel ©e] aE]gle] ¥AEo] vepdrh Teal ge]
Aol obem Bl AgtE FAAATE 242 5.1 ppm} 4.5 ppmel A o]FAo=
UERETE 0.9 ppmol A Fo] ©aflel Sl wEe] v =7} vehd
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Rutin

HO
OH
1] —=
OH
VAR
HO
(1] [0}
CH—0
0 OH 1/0 oH
OoH et
OH OH OH
Exart Mass: 610.15
Mol. W _: 510.52

" wh W o _MLM
e T M S o : :

2% K : Rutin ®)C-NMR A#HEH: 2% 27719 &4 y 37} Jebdd, 177
ppme I E JtE2Hd9] B4 v T
S

e o] ' Aoty W 5 Akl 7o aglefe] Sl= gAEe vAE0]
S Wl el 2AA yebd

, 16 ppm?] 3T+ T2 a2y U+

I
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2% L : Rutin Mass &2HEH: Rutin ¥4 610°] mass 2HEF A YelG
Ao 2 71slg] ot El-masso] ¢8te] wo] olg® M-308< 332l 3027} base
a2 UEST

HPLC® ¥e]3F quercetin +%4(2, 3, 4, 5, 6, 8, 9, 12)E<& Hybrid tandem mass
spectrometes ©]-&3to] T3 A8 Th o 7]A = quercetin FEAF S
quercetin—3—0—rhamnoside(9)7+2] Hybrid tandem mass spectrometer UH|°o]E|Z

LHER 21
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[ W +Q1: 0.000 to 0.536 min from Sample 1 (TuneSamplelD) of MT 200804 18171228 wiff (Turbo Spray) Max. 4.4e6 cps.
' a71s

- | M+ Nal

2.0e5 |
1.9¢5 f |
1.8e5
1.785
1.6e5
1.565
1.4e5 |
1.3e5
1.2e5

1.1e5

Intensity, cps

|
400 6
3.0e4 | 4336 | 45}5'5 | f |
|

2084 JO 409.6 [ 467.5
0o - ‘ ‘
| ‘ 17 e 4206 Hsff I 455H 4655 439L
\ 4 4038 4107 41347 4276, J \LM371 16 2455 451?\ [ assa . | 4'745 4807, 4854
W o] Yol '7"f.-xxwrr,-"w.ﬁ,“*ﬁé*"' Lo Pl “W” Yo | NN
w6 40 w5 4 45 40 43 s ss 0 460 4865 470 475 480 485 480 495
m/z, amu

o) g AT
D) dl=stdEe §F
(1) 7171 5L AJef
Folin & Ciocalteau's phenol A]2F& Sigma Chemical Co (USA)AZS 938}
of AR&SEGITE 1 el AlFo 55 &uiel AlokS ARESESITH

A 3FeEo 24E Folin—ciocalteau ¥ ol wel 10 ml o] Al o] A&
1 2 718ka o] 7)o 1 ml Folin—Ciocalteau A 2FS o] &3}s}
3 3w AAAZ e 10 % NaCOsz8< 1 mlE 7lsle] &3t & A &= g
A

Aate] 1A1ZF Bx]8ke] 725nmolA EFEE =489 (Gutfinger, T 1981) o]wj
FFIHAL caffeic acid® 0 ~ 100 mg/100mle] %22 ZA5e v = 1.0098x +

0.0104 (R* = 0.9994)c A ZHgate] Akstglc.

st T HAdstE TEREM,

HE3gES FZ24 0 hydroxyl groups< A
108 7oA, theFgk A EA el

ARE FE3E 1RoR FAs wel 477
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e
)
2
g

.(Hatano, T, 1989) AFAA|7|E (4¢¥

=
64, 74), A (74 AAD) E—lﬁlﬁr%ﬂ FE=5 mld 1000pge] s== 78]

of 2] 7}A] FE G288 v JHldFdq MeOH &vE
ol &gt A7t 7 @A o] Wi RE F& A438S MeOH &wuldlA 33}
At

NHAA 71 (44, 54, 64, 79)°] W2 AAYE MeOH FEE9| #d=33HE
shek A4 A3} (Table 1), 79 AF=o] 1538.56 + 0.02 mg/100ml 2 7} =kaL, 6
4 AF o] FEFES 942.78 £ 0.02 mg/100mlo]lt. YA 4, 5o AFHE
771.12 £ 0.01 mg/100ml, 757.65 £ 0.02 mg/100ml &2, 5€ 2] A FFo] 7} b &=
= HATH

o (7€ AFD)H B2 FAAUE MeOH F&5%
A3} (Table 2), 2ol A 3548.16 = 0.12 mg/100ml = 7} s=¢ka1, Y] o A 2551,
0.10 mg/100ml o] It V=] 3} Z7]&= 1527.96 + 0.08 mg/100ml, 1181.35 % 0.04
mg/100ml ¢ ks B 9o)

ueba] HiEstetEe] o]l AAvs FEEC] atst 4 B FadA s A

Yol & Ao Aze

Table 1. Content of total phenolics in different months of A. pilosa

Total phenolics (mg/100 g)

A A 7]
MeOH ext.
April 771.12 £ 0.01
May 757.65 £ 0.02
June 942.78 + 0.02
July 1538.56 £ 0.02
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Table 2. Content of total phenolics in different sections of A. pilosa

Total phenolics (mg/100 g)

A7 -9
MeOH ext.
root 2551.27 £ 0.10
Branch 1181.35 + 0.04
Leaf 1527.96 £ 0.08
Flower 3548.16 £ 0.12

2) DPPH vz &7 &4

(1) 7171 = AJoF

1,1-Diphenyl—2—picrylhydrazyl (DPPH)2 Sigma Chemical Co (USA)A|&S
T4kl ARE sl 1 Blell Al S5 & ujel Aloks ARESRSITH

(2) AW
7t% 3ggEe ks &4 DPPHW S, 1,1-diphenyl—2-picrylhydraz yl
(DPPH) 9] 3dAS o83l UV/Vis—spectrophotometer 2 =4 391 t}.(Bolois, M.
S 1958) DPPH 30 mg< 100 ml 5= EtOH| &3813 ¥ o]¥}# (Whatman No.1)=Z
o] Zetgiet, o] ofH 2 mloll ZtE &wl & 2 nlE 7FS ¥, vortex mixer® 5%
7 AGE . BHFEAE AFEEY 525nmelA FHEE FAHSGU. dERTEe
3k

AEAlel AEE 5 S 2 mE H7Eske] tiETel tie FEEe] AavER

e AT
= o) 5 3
Free radical 27 &4(%)- = ( 1- ,\ﬂj.rijj;s]?;;& 120
(3) A%

DPPHO| uZt 4£A AL &4 gz ARE Foste AEFT9 A4
APsE AAlEE HA L Wk ope}, QAN &4 ghrZol

ot w3tE A= gEo 204 B39, polyhydroxy W

i

>
ofo
i
Bl
%o,

o

M

tt
©
op
)
=
O
[
>
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g5 e, WIS ool oste FHEo] e Aol g oz r|d
2% F740] 7hsstth.(Peter, F. S 1975)

Aol AHAIZE, F-9He] e & F&F%9° DPPH vz &AA &
g 7HA gulE AMgslY FE &E8S

o
MeOH &Mi& o83 A7 7H azt#elglry] el ®Es 55 49& MeOH

=
K
ot
2
=

>

)
2
X

AN A 71 (4-%, 54, 6¢, 7€) wE FAYE MeOH %= DPPH #tt]
3} (Table 3), 79 AF &) 88.79 + 0.01 %= 7 =kaL,
+ 0.03 %olAet. WA 4, 58] AHHES 51.69 £ 0.07 %,
69.15 + 0.03 %=, 499 ANFHEo] 714 *e s )

Fojdo] wE HaluE MeOH FE%9 DPPH o)z 27 48 #4¢ 2
3} (Table 4), 71914 95.20 £ 0.01 %, #glolA 95.10 + 0.01 %= 7¢ =k}
U A olamb 222 94.82 + 0.01 %, 94.26 + 0.01 %9 HS BT}

ruﬁ

AAgrstAl ofx~zma iy BHT (4 34tkskAl) = DPPH oz &2A @
2Jo] 51.12 £ 0.02 %3} 89.18 £ 0.01 %= AAU}E MeOH FEE0] v %2 43}
28-S YRS A aksiAlE giRE AE 719 s S ERA AE
o] BE Fito] EAs) om, o5& FE Hlu IFEEA AH9 AFitst x
2 53

1 gl
of os) AHE freeune] A4e AANANAY BHL Asdstel Fars
<

KeN
=
ool A¥tr Aiuee w2 AL =2 A I3

lo
ok

e

e
o

Table 3. DPPH free radical scavenging activity of the methanol extract

from different months of A. pilosa.

Free radical scavenging activity (%)

A7 A7)

MeOH ext.
April 51.69 £ 0.07
May 69.15 £ 0.03
June 81.15 + 0.03
July 88.79 + 0.01
ASAY 51.12 + 0.02
BHT? 89.18 + 0.01

UASA: Ascorbic acid, YBHT: Butylated hydroxytoluene
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Table 4. DPPH free radical scavenging activity of the methanol extract

from different sections of A. pilosa.

Free radical scavenging activity (%)

A MeOH ext.
root 95.10 £ 0.01
Branch 95.20 £ 0.01
Leaf 94.82 £ 0.00
Flower 94.26 £ 0.01
ASAY 51.12 + 0.02
BHT? 89.18 + 0.01

UASA: Ascorbic acid, YBHT: Butylated hydroxytoluene

3) A= 24

-’l.i?ﬁoﬂ AFg-3E A 24 Muller—Hinton I (Difco, USA) ®iX| =
AFREAY. aR AT o R S aureus, B subtilis, C. diphtheriae, S. mutans, S.
epidermidis, 13T S5 S. paratyphi A, E. coli, E. aerogenes, S—typhi, K.

pneumoniae, C. freundi, P. vulgarisE 27+ A+-&3}3it}.

| N =

ol & MRS FuiA Y A= A2 15 %9 ghzlo] H7bE ASHiA|
2 W i#3slo] petridisholl 17 ml® EFsto] 7|24 MAE SIA 7|3, =8 87
5 27t 3 ml¥ Al@dtel| st Hard &, 4F AFd ] 0.2 mls T AR

7bsto] 2 TS vy 7158 wiA flol £ vt =24 =dete] 259 oA
T TTMAE e AREEsith AAvs FEES FEA AN A g
29 (disc diffusion method) &= 4331t} (Piddocket, 1990, Bauer, A. W 1996)
=, 6.25, 12.5, 25, 50, 100 mg/ml %<2 &

filter= o #3fe] A3k t}S HE filter paper disc (6 mm)el] 50 pl® E2A)71
T, FEEWE FoH R T8t s dE R A4 1o KA A 24
~ 4817t 2t v et b paper disc TRl P H clear zoneo] S S35}

ek, olm 7 NEE Hol7] As) AF Solel e hET A

= =

AYUE FEES 0.45 um membrane
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(3) A28 Adls= (MIC)Z74
g ays A 3 A H (Victor—Lorian 1991, Koneman, E. W, 1992)& ¢}
F wEgste] wre o] A Asjad  (MIOE SAslth ddo]l 7t A5
A E dtd Ao AauE FEES 0.625, 1.25, 2.5, 5, 10 mg/mle] == FF
o 72 718t # =233k tFE petridishol] 20 ml® 33 S Z2H SIAAH F
g o ARgsiT 2 7 759 ddygEs 10 ml
742y 3o HAAYG oA 12414 AA e oA 23] A
wj kg vkl S A7t 1.5 X 10° CFU/mI7F H %% 248 846kl 5=
FE==o] A7HE FAuM A o mEste] o ASFA A 2447 b A
Fstlth. MICS] B4 foto=m HAalste], &0 HAlelr] e well ¢ A

50 w4 Hste] FuuAel =ue T oujgstel AAFY K A4t

= 4% Bl HEA A aAFEEH 5FF 2
= & Table 5° yeiiith. o1 23}
diskell #AT F=&9 w27t S7HEss Aol AA vEEt 5 27 5
V&= g FAlo] =715 70 % MeOH FEE9 A$ S aureus, B. subtilis,
C. diphteriae, S. epidermidis® W& 25 mg/ml FENA 7 ~ 8 me] A EaHE
it wekbd AAUE 70 % MeOH FEES @Al da §e e

S AYa Jd&5E AT 5 dAnk o] FoAAM S aureus, B. subtilisol A 7FE Tl
A wbgske] 70 % MEE FEE 6.25 mg/nl FEE T3S W 6 ~ 7 mo
A adE Yel A}, olo Wl n—BuOH FEE52 S aureus, B subtilisdl] ™3|
Aut 25 mg/ml FXANA 7 ~ 8 me FHBAHS B, EtOAc FEE3 CHClL; F
=528 C diphteriaeE A st 70 % MeOH FEEH A4S dEo] ot
S YA

H3E3cty Ha 0}03 o Song 5(Song, J. H 1998)& Hmu

2 Zastel YuAe PAEkE Axy SgEol Yol BBk W
B ATAE QAUE g FEE @8 Auy B4 el ueb
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@A Aol7h tehde & Atk olda g AvE mel AAUEe] §
Wl FEE FFBYS MY TA Tl b olsh vhehon, iy
249 gel ¥24E RVl kol AAFFAZAY AE FsHe] BE A
o= 4zdn,

Table 5. Antibacterial activities of A. pilosa

Conc. Size of inhibition zone (mm)”

Microorganisms (mg/ml) 70% MeOH  EtOAc n-BuOH CHCls

0.625 7 6
S. aureus 1.95

2.50

0.625

2.50

N ESEEN IS IR
oo~~~ o
IR ENSIESEPSTESIEN IEN

G ' _ 0.625
C. diphteriae {95

(+) 2.50

6

7

8

g 7

B. subtilis 1.95 7
8

6

7

S. mutans 0.625
1.25

2.50

S. epidermidis 0.625
1.25

2.50

(IS BN B B NG PR |

[IENEENEE N HO R
|

i3 Oy OYidy |

C. freund 0.625
1.25 - - - -
2.50 -

P. vulgaris 0.625 - - _ -
1.25 - - - -
2.50 - - - -

S. paratyphi A 0.625 - - - z
1.25 - - - _
2.50 - - - _

G E. coli 0.625 - - - z
1.25 - - - -

(=) 2.50 - - - -

E. aerogenes  0.625 - - Z -
1.25 - - - _
2.50 - - - _

S—typhi 0.625 - - Z -
1.25 - - - -
2.50 - - - -

0.625 - - - -
1.25
2.50

K. pneumoniae

YIn diameter (mm), “Not detected.



- HA2AF AdsE (MIC)
gt o] FA ‘JrEH)_F AAGES] 70 % WEE F 3 e
£ Table 6°] HEFHATE 70 % wleE FEE] g
At HAxAMNsEE B subtilis®y C. diphteriae, S.
epidermidisl| A= 0.625 mg/ml= W% T FEoA Aol AAHJAoY S
aureus, S. mutans|AE 2.5 mg/ml=E YERNI, S aratyp/u' A®y E. coli, E

S
=2 L‘rE}M_—Eﬂ C. freundi, P. Vu]gansﬁ]/ﬂ% SHEAAS HolH] Lot ]ﬂ' ol
O FAte]l adgAT Ry 747t FroA HxAdEFEY Al ¥ ¥ A
o7 yeigt o]¢ e A= Nakamura 5©] EHaLgh Bpe} o] ghdA 9
.2 peptidoglycan To] Wl =FH o FH8Ad B4 F45 ] A7
xR @]wto] peptidoglycan =< 34t

A2 lipopolysaccharided FAE SR 3=
g4 B9 FACRRE HIdE 98 57 wiolzta Azl

ot W13 E T ( Chuyen, N. V 1982)AAXUE 70 % MeOH FEE9 HA2A
HEr= 25~ 10 mg/ml=ZE, 2.5 ~ 30 mg/mu Wy == JJr 5~ 10 mg/mu 2wl
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Table 6. Minimum inhibitory concentration (MIC) of A. pilosa

Growth at concentration (mg/mL)

Microorganisms 0 0625 125 25 5 10 MIC (mg/mL)
S. aureus + + + + - - 5
B. subtilis + - - - - - 0.625
G (+) C. diphteriae + + - - - - 1.25
S. mutans + + + + - 10
S. epidermidis  + - - - - - 0.625
C. freundr + + + + + + -
P. vulgaris + + + + + + -
S. paratyphi A+ + + + + - 10
G (=) E coli + + + + + - 10
E. aerogenes + + + + + - 10
S—typhr + + + + + - 10
K. pneumoniae + + + + + - 10
UNo growth or MIC > 10mg/mL
- B9 MX3Hs () -
- 94.82
100 88.31 89.00 87 85 gumm 22:56 84.80 88.70 85,16
80 72.88
[ 65.80 6921
J0O 60 @ 250ppm
% B 500ppm
= 40T 34.46 01 1000ppm
v
20
O —
water ext. MeOH ext. EtOAC ext. n—BuOH ext.
=& B20E
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- #28 Mx3Hs (B) -

100

490.56 90.65 24-2694.26 93.69

91.81 91.81

[ 89.4 87.19
=
Jo @ 250ppm
nso B 500ppm
=4 [J1000ppm
Kl
S
water ext. MeOH ext. EtOAC ext. n-BuOH ext.
F=E B0
-84 &5 i -
_. 1600 1488
S | 43C
8
= 1200 | 1112 1075
o o4
904 913 887
5 762 838 735 867 824 88 W5
o 800 - 66 722 699 06
ﬁ a7
= 400 - B
= 22
L]
0
water ext. MeOH ext. EtOAC ext. n-BuOH ext.
FE ShE
- g4 MX3os (49) -
100 87.6
&
Jo @ 250ppm
=] W 500ppm
g 0 1000ppm
Kl

water ext. MeOH ext.

EtOAC ext. n—BuOH ext.
=& 20y
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s (%)

HENEN

s (%)

HEUH3N

(%)

=
S

X330

100

100

100

80

60

40

20

water ext.

water ext.

21.76 21.03

water ext.

- 249 MA30s (658) -

89.88

80.26

S

MeOH ext. EtOAC ext. n—-BuOH ext.
FE B0

-4 X3S (68) -

89.38

70.34

S

MeOH ext. EtOAC ext. n—BuOH ext.
TE B0HE

- Y MX3ois (78) -

88.79 90.48

MeOH ext. EtOAC ext. n—BuOH ext.
=2 80
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1) Quercetin ¥ F=A49 &4
(1) Quercetin® Al
Quercetin ¥ FEAEY FAAWHS o8 7HA7F IS 5 AAT ofH e} 22 W

H
= i=]
ol 714 824 Aoz FAdE Tt (Chen, J. J. 1987)

Bz
oH 0/\\\,\, 0Bz
B OH O
BzO Et;N HCl (@) oy _BZ20, PhOO,Na,
CH,Cl, . o T OH BOH. COday
HO OH
3

ii.KOH, EtOH, COx(g)
- 2
2-chloroacetonitrile HO OH

OBz
10% PdIC, H,

3,4—Bis(benzoyloxy)benzoic acid (1)} 2—chloroacetonitrile CHoCly-&ml Z= 7 of A4
Et:NS 7|2 AFg3le] WEg-Al7]W benzoic acid®] AHd 5471 EtsNell 2] &) A A =
of Fol&o] A stE 19 AtaSo]&o] 2—chloroacetonitrile®] 2 ©AE
F A3 ] 2 gutk-e- o 7 4—((cyanomethox y)carbonyl)—1,2—phenylene dibenzoate (2)

} wrEoj A

3}3tE 25 benzene—1,3,5—triol®} HCl(g) ZFdoA wrSA7|"H <}
benzene—1,3,5—triol®] S|=ZA|7] Alo]Q] Btiof 3eHE 29 Aloli7] 7} EYE o] 1k

_—

S 1224t A3g}slo] 4—((2—0x0—2—(2,4,6— trihydroxyphenyl)et
hoxy)carbonyl)—1,2—phenylene dibenzoate (3)& 4& < AUt} o] HFAHL Chen’s
method(Lili Chen 2006)%2 <& % Hk-g-oln o5 o]&3lo] 3lgE 3o A 2 4

s AoE AlREr
2o HFeS Edle] o] 3FtE 39 benzoic anhydride®t benzoic acid9
sodium¥ 1 (sodium benzoate) & AF&3te] WEESS &2 A7|z=doA g shit

2
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<S5 o]gsle  FIE 4-—(3,5,7—trihydroxy —4—oxo—4H—-chromen—2—yl)
—1,2—phenylene dibenzoate (4)Z A3t}

g AR E Ao g3E49 BE7] benzoylZlE AlASI7I 918+ Pd/Coll
HyZ719) A benzoyl7] & AASHH &HF 3}EQ quercetine] §AHE Aoz Alxsd
t}.

9l ekt

=
Al H

rlo
ot

4 e wReR st v quercetinf A= 9AE ofefel

32

o},

(2) Quercetin—3—rhamnoside ¢ ¥4 (Han—Wei Chu 2004)

\
:@A :@A N OH O o8z
CEGN e 0 1B2,0, PhCONa,

CHoCl + 0 i KOH, EtOH, CO,(g)
+ HO OH
OH 3
CI/\\\N
2-chloroacetonitrile HO OH

benzene-1,3,5-triol

i.MeONa, MeOH

z acetobromo-rhamnoside ii.H+ resin.
K,CO3, DMF
4
5 6
(D)ol Al 2718 Quercetin® FAFWHE o] L3le] Querceting T2 F=A4Q

A
quercetin —3—rhamnoside®] $FAWHS Aa] KT

W gAol] 582l rhamnos7t 23HE
HE Hsl o] HA (1)oA] 278k W o2 querceting 43 & quercetin
o] 3¥ ®hAo] FEAFR rhamnoseE =S HA Aol 7hed oz AlRH
oo geke 45§ F quercetin®] 3W ©Ao] AFE 3|=FA7]d
rhamnoside(F)E =379 acethyl”] 2 HEH rhamnosideE = st oF 3t
o} A A0l e K,CO3E 9@7]%2 AFE-3Fal acetobromo—rhamnoside® DMF &

m Z A A 92 A|A 4—(5,7—dihydroxy—4—oxo—3—((3S, 4S ,5R, 6R)—3,4,5—triacetoxy

au)

Quercetin—3—rhamnoside= Quercetin®] 3

—6—methyl—tetrah ydro—2H—py ran—2—yloxy)—4H—-chromen—2—yl)—1,2—phenylene
dibenzoate (5)7} A =},
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A 5¢] Ba71E AAsH] 9ste] wigs &zl MeONa
(&t ARESte] acethylZ7] & AASH Fo] sJ=FA7]o O & A4
AR F resistto 2 H'E Algs] 9 2ol e 0 7F S =sA7|2 BAE
HF 3= quercetin 3—rhamnoside (6)& ¥4 & F+ & AS=Z AlmHT].

5! o

ohelells FAHE PHOoR e FEAT FHsHE A4S ehglch

)
U1o
ﬁ

i}fié
1=

mlm m{n

=
EX

(3) Rutin(Quercetinf-=4])

\
1@* 13* : o
_EGN HCl (g o

CH,Cl,
+

OBz i.Bz,0, PhCO;Na,
o 0 ii.KOH, EtOH, CO4(g)

amN

SN
2-chloroacetonitrile
benzene-1,3,5-triol

HO
0Bz o OH
* § )3
O o -
|MeONa MeOH o
aoetobromo rutinose  HO
o OH KCO DME ii. H+resm o O CH—O
Z o—\OH | 0o—OH
O o OAc HSC oH HsC
HO OH OAc  OAcOAC OH  OHOH

5
4

6

Rutin(Quercetin—3—rutinoside:= Quercetin®] 3¥ €40l rutinose”} A% 3 )
= Fsla o AA (DolA 2703 BH O R Querceting §43 & Quercetin 2]
3 wae] FEARQI rutinoseE =8 ruting §/d gt

SISHE 45 7] WHe g AT & quercetin® 3W gao] AdE I E=F AV
o] rutinoside(3)E =U3t7] 93] acethylZ7] &2 EZEH rutinosideE X 3&to]of 3k
t}.

K,COsE 712 AF8-3Fal acetobromo—rutinosides DMF 8wz o A ¥H-3-A] 7]
b HF: gskeEe w45z 9Y =EFAE Bsd sEEdd
4—(5,7—dihydroxy—4—-ox0—-3—-((2R,3S,4R,5R)—3,4,5—triacetoxy—
6—(((2S,3R,4R,5R)—3,4,5—triacetoxy—6—methyl—tetrahydro—2H—pyran
—2—yloxy)methyl) —tetrahydro—2H—pyran—2—yloxy) —4H—chromen—2—yl)—1,2—
phenylene dibenzoate (5)7} 373 €t}
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SHAZ (2)o4 &7iE WRlew 3gtE

5
9l Quercetin 3—rutinoside (6)E A & & US4

[o

ok
o,
ot
ol
i)
fo
o
iy
i

=
e} o] quercetinFFEAEL V|EZF2HQ querceting
T

H
Ag71E EYete YHleR e fEAES d48e] 7ted Aol

i o] Fgash
= S Aol w4 FAPA oY FE Este FAoME FEAE FAol 2
83k B dEdo=w HoUV|E & S Ao
o}

vh) Al 23A AT F 2AE

A9 AzvtEIRIE S deAA FE B VNS Ayl e Aew
[©)

—

gl AH RO =A B 2/fE EEslgon HPLCE Ea) Adadao] gy Zo
2 48z FY9sER sstE olE et 2 &, 9 2 7 RepE
&0 Y3 AYPAAS AYstola B BuAo] Bustg oy 72 faEA R gt
< o Zol e A7 desi dEAA &ge oy 245 Ay A49x W
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A3 A dgx=Ry E2E 7& 24 £49 F9aT AT

A
e AAF-IA AFHOoZRE Algutola] 3M filter paper® o35ty EvTES
0

rpm o2 3027 YAEE sl AHES AATY dede 12

v, B A 2ZetE 23 (Thin layer chromatography, TLC)

Atz FE2E9 dPAE Sl fste] vt ARvEIGIMS AFRSE
o}, v g EutE 283+ silica gel plate (25DC—Alufolien Kieselgel 60, Merck
Co., ltd) el 1, 2, 3, 5 10% Az FEES spotste] 7H&wi<l
1—butanol/ethanol/water (5:5:3)% A/NAIFH . A7 5%
71 & methanololl 3% 3AHS H71ele] WS wbal g ol S A
hot plate 9ol T3 1087 7tdsle] w59y, 1 A7 1
FAZE A = Aol FAHATY (Fig. 1). ol AHE3 FF&4
malto—oligosaccharide (G1-G7) 224 G1, G2, G3, G4, G5, G6 ¥ G7< Z+7z+

glucose, maltose, maltotriose, maltotetraose, maltopentaose, maltohexaose %

standard

maltopeptaose ©] 1Tt}
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3 5 10 M
T (%)

M 1 2

Fig. 1. Thin—layer chromatography of A. pilosa extracts.

The A. pilosa extracts (8 ul) were analyzed by thin—layer chromatography,
followed by staining with H.SO4 in methanol. M, standard malto—oligosaccharides
(G1-G7); G1, G2, G3, G4, G5, G6 and G7, glucose, maltose, maltotriose,
maltotetraose, maltopentaose, maltohexaose and maltoheptaose, respectively.

Motz FEE9 dwWd 5%= 58] 343 Bio—Rad A9 protein assay reagent
£ AF&3Bradford Ho 2 FA3F Yl (Bradford, M. M., 1976). Standard curvee

bovine serum albumin (Sigma)< ©]&3ste] SAHSSY. Sl gF2 7.5 ug/ml

m
4 S 7)ar, o3 7)o ek Ak 5 mls H7lshe] vt
Lo ot WAAA 30EAY T 470 nmolA] FFEE SAHsle] HEHo=R
o3
%

o ZF=FA4L glucose:
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AsHss 5 3

&kttt Mouse9

Control male (CM) 3.47 g, control female (CF) 3.08

Ae JeuA

o

R

s
g, A. pilosa extracts male (APM) 3.26 g, A. pilosa extracts female (APF) 2.05 g

o]t (Table 1, Fig. 2).
A& ZFol7F A

Ay

B
.
fite)

Ny

N
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Table 1. Changing body weight after oral administration of A. pilosa extracts on

normal ICR mice for 4 weeks.

D CM CF APM APF
1 35.56+1.528 27.08+0.696 34.91+1.008 27.58%£1.122
3 35.65+1.83 26.99%+0.568 35.57£0.916 27.45+1.186
6 36.62+1.636 27.7£0.72 36.03£1.52 27.64%+1.021
8 37.28+1.496 27.9%10.84 36.29+1.462 28.44+1.076
10 37.76£1.35 28.67+0.79 36.87+1.929 28.61+0.937
13 37.41+1.388 28.94+1.068 36.96+1.936 29.12+1.456
15 37.78+1.491 28.46+1.78 37.18+1.849 29.28+1.649
17 37.78+1.314 28.64+1.188 37.25£1.922 29.13+1.834
20 38.16+1.306 28.84%+0.9 37.59%£2.062 29.45+1.368
22 38.58+1.353 29.3+1.08 37.69+£2.261 29.22+1.252
24 38.49+1.609 29.78+1.38 37.59%+1.843 29.58+1.347
27 38.83+1.644 30.21£1.692 38.45+2.269 29.41£1.172
29 39.03+1.726 30.16+1.66 38.17+2.147 29.63+1.248

x CM; control

female. n=10.

male, CF; control female, APM; A. pilosa extracts male, APF;
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45
L O 0 week
40 W After 4 weeks
35 |
D0 30 |
- L
fp 25
o 20 |
= 15 |
10 |
5 f
0
CM APM CF APF

Fig. 2. Changing body weight after oral administration of A. pilosa extracts on
normal ICR mice for 4 weeks. CM,; control male, CF; control female, APM; A.
pilosa extracts male, APF;, A. pilosa extracts female. n=10.

Table 2. Measurement of internal organs weight after oral administration of A.

pilosa extracts on normal ICR mice for 4 weeks.

Weight Liver Stomach Heart Spleen Kidney Testis

CM 39.03%£1.726 1.7£0.195 0.6+0.129 0.234+0.039 0.19£0.029 0.67£0.053 0.32£0.051

CF 30.16%+1.66 1.2940.136 0.58%0.082 0.2+0.027 0.15£0.015 0.43%0.037 -

APM 38.17£2.147 1.71£0.161 0.53+0.141 0.21%0.042 0.18£0.028 0.6+0.053 0.284+0.035

APF 29.63+1.248 1.244+0.011 0.55%+0.102 0.15%0.023 0.14£0.018 0.44£0.017 -

Weight : g, CM; control male, CF; control female, APM; A. pilosa extracts male, APF; A. pilosa
extracts female. n=10.
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Z} groupoll A HE]|3F oA HFHS Hasto], kel &4 A #Q GOT, GPT%

A9 wud 3 o 60%E AAstn AEo] @ JF FFAS albumin,

vl Al A gke] 23%< cholesterol, TAAW 59 545 &3 A T 7HAAA ©
st el As}psrA FAo Wl 55 SASIATH L 23 controld) Ml & wf
EAgH R ou] Q= FAH 2ol HolA &= ATt (Table 3). &, Az F&
=9 2ol mouse® FAETAQ o] S oA e ALE FlH o, M
Z FE=Y HAS A HAH

Table 3. Measurement of serum parameters after oral administration of A. pilosa

extracts on normal ICR mice for 4 weeks.

GOT GPT TCHO TG CRE BUN ALB ALP LDH
(U/L) (U/L) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (g/dL) (U/L) (U/L)

CM 129.83 53.33 153.33 161.17 0.2 30.62  3.17 31.5 2935.5
CF 158.83 66.5 104.67 144.33 0.12 19.72  3.63  56.33 2989.33
APM 126 56.5 1285 137.17 0.18 49.6 2.85 34 25295

APF  110.5 33.83 103.5 130.5 0.18 27.95 3.55 54.17 2140.83

CM; control male, CF; control female, APM; A. pilosa extracts male, APF, A. pilosa extracts female.

i

3k AVE SR HEYS W HUE ol AFE W
W skd 7AAE 98] AE3s A7) 2o A 7FS formalin®l

2l
T L = 4

1 Z 5 um 9492 dHE wE & HE (hematoxylin and eosin) stain 3] =
¥l
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Fig 3. Liver hematoxylin and eosin staining in oral administration of A. pilosa
extracts for 4 weeks on normal ICR mice.
A; control male (CM), B; control female (CF), C; A. pilosa extracts male
(APM), D; A. pilosa extracts female (APF). n=6.
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2. A%tz FEEY AXSA AE
7}, EL/‘\_}Q A =R

= O "1 0

Atz FEHE9 33l &4& DPPH (1.1-diphenyl—2—picrylhydrazyl, Wako)
HE o] &3t 48Ut (Lee, J. H,, et, al., 2004). DPPHY S #Ffeh o] aat
st 24 S Uil AeEd =dd 9 stdgormA F2 AAo] BAE = G
o Wt dAFolsom kst aRE SA4se WHOR FAksiAl Ao dnkA

o olgHU.

DPPH Al¢F 16 mgs 100 ml ogt&o] = £ FHF 100 ml& H7kshd
Whatman paper2 HE g &9 5 ml o] s=EE 343 sampledt FFEA] S
BHT (2,6—di—tert—butyl—4—methylphenol, Sigma)& 27} 1 ml (0.5% A% F=

7 0.05% BHT-& & 100, 300, 600, 1000ul % # 3}
ml 2 93) R Hrlste] &3kel & 3087F Ao

g =339k bR AE H74sHA % DPPHE

OW —

=
F9 2 final volumes 1
3l %, 528 nmolA &%
10002 Wil grjzdo] AA

X
%
R

100
< L
< gl
E = EHT100 ul
e i m BHT300 ul
g 60 O BHTE00 ul
= O BHT1000 ul
w© @ estl00 ul
s 40 ¢ W ext300 1
2 L O ext800 1l
o W ext1000 ul
= 20
&)
@ L
W

0

BHT ext
Fig. 4. Electron donating ability of A. prlosa extracts.

C; control (DPPH), BHT; 0.005% BHT, ext; 0.5% A. pilosa extracts
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3
7Fed= 71EH'3}°4 AR B FAE e SAAIF vkl TRk arg ko

WA A A9 DB

W oA 9 QA ZAoA PE
Human normal cell 3 cancer cellS ©o|&3le] X% FE=E9 AX AFAF)

w38 AESAT

1) AX 9 AdAs

A A MEQ Hela cell, 919 M3EST AGS cell, 7+ A ¥EQ HepG2,
b Al HCT15, 9 AAERQ MCF7 2 A MXEF20 293 cell Korean Cell
Line Bank (KCLB)ollA +4sto] Althulef e AR&st3t O]% AEZFo] A5
2 93k njokul <<l RPMI-16403} Fetal bovine serum (FBS) 2 BioWhittaker A
%, trypsin—EDTA+ Gibco (Grand Island, New York) #|3%, penicillin—G+= Wako
A%, streptomycine Sigma A|FS AFESISITE L 9], PBS (phosphate buffered
saline, pH 7.2)5 A}-&3}3it}.

2) AEvjes

AA YA AEF] AGS, A AEZTQ HelLa, 1+ MEQD HepG2, et
M3AEQ] HCT15, Y Al MCF7 ¥ A4 AXF2 293 RPMI vl Ao 10%
FBS, penicillin G (100 units/ml), streptomycin (100 ug/ml)<S H7}sled 37C, 5%
CO: incubatoroll Al wj<Fatsitt. Agol| A|FE AxXF7F H7|70A] oF 17U3F v
shal, viAl= 2~3del HA w ksl

3) AMESA B AaE 54

AGS, Hela, HepG2, HCT15, MCF7 % 293 M3ZE 2 x 10° cells/ml 357} 5%
Z zA3lo] 6 well culture dish o Z+ZF 0.5 ml® 53 wju]x] 2.5 mlS A
7taled 37°C, 5% COsincubatoroll 4] 4A]7F FoF wjokdle] A EE plate vlEo] H

=
2
A7 F, AR FEE 500 ug/ml & A7FSHATE o F 497 whFshEA Ao
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(24, 48, 72, 96 AIZHE AEZFE A5 o] W] BE A XL 33
o AoldE ANEFE ZAEY] 98+ trypan blue dye exclusion ¥
A A e Ao &5 AT (trypan blueE ©]83Fo] cell
dead celle HEAS =4 Fo] trypan blueEZ GME AL viable cell&

=ob), vjAE 1 ml9 0.05% trypsin—EDTAZS A g]sle] AMEE dish vl A
EHFAZ % 10 mle PBS buffer2 Ao fa&gsta A5AS A3 F PBS
bufferol] AHF-HE AE 50 ulE 0.4% trypan blue stain (Gibco, USA) 50 ulol @]
23, 183 hemocytometer® A|XEFE 43T (Fig. 5). olu] AlZE HIIA Y]
A gE 2T AEFE 7R ARHEY SA9A adE AE 5
AEsted, S48 AEE (%) 7] AEFRY FHE 4

100%% Aatar A SaES T8t a3s #4st
A 321 HeLa, AGS, HepG2, HCT15, MCF7 cell®] AE&S ZAM A7 Fig. 5
UERR A3 494 293, Hela, AGS, HepG2, HCT15, MCF7¢ AE&2
70.46, 16.72, 8.26, 7.17, 27.64, 5.35% = A E2] thi-Ho] APEE = o] &9l
th 53] MCF72 24413l oF 80% ol/de] AEZAPES Yetdideh. 28
AEQD 293 celll % B AEAF Al (29.54%)5 B} (Fig. 6).

o
2 o2 do g
%

1>

ox ¥ N 2 1o

o o N

Fig. 5. Cell count of normal and cancer cell used hemocytometer.
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120

§ 100 }
\ —
> 80} _ @293
= — B Hela
T 60} 0 AGS
; O HepG2
% 40 | B HCT15
O B MCF7

20t

ol

0 1 2 3 4
days

Fig. 6. Cell viability of normal and cancer cell treated with A. pilosa extracts.

4= dnld  (inverted microscope)= ©]83Fo] AME ALEHE SASAY. G4
MES 2938 controld] B|Ete] o= AHE zFAEQort AT Hela, AGS,
HepG2, HCT15, MCF7 MoA & Atz FEE (500 ng)= At 23 Ax57)
B AbdE e Ao® yEbgt (Fig. 7). 53] AGS, HepG2 ¢ MCF7& °F 90%
ol e MEANE &IE YEAY, 2HBR, Agx FEE2 AAAEY A5
T ool Ax JS AR SAEE APEAD = s

o7 AU}

A
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Control Treatment

Fig. 7. Optical microscopy of normal (293) and cancer cells (HeLa, AGS, HepG2,
HCT15, MCF7) growth for 4 days. X 200.

a, ¢, e, g I ks overview of control monolayer, b, d, f, h, j, I; treated with A.
pilosa extracts (500 pg).
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5) MTT assay

MTT (3— [4,5—dimethylthiazol—2—yl] —2,5—diphenyl tetrazolium bromide, Sigma
chemical Co., Louis, Mo., USA)E tQAlgA o] 243 Aolgls AMES mEEZ=4Y
o} Y uto| EA3}= oxido—reductase?] &4 2Hgo ol U= o] R B84
formazang AJAJ3tc}. olH A AAE formazans &3AIA I N HAEE FFE
2 EA4%or ol AXY FEEZ AN £ o B AYdME 2 x 10°
cells/ml =7} H == 43 A EE 96 well plateo] 100 ulﬂ B3 o] AS
7C, 5% COqincubatorol]l Al 6A17F vjFste] AXE F2A1Z1 & 0, 20, 40, 80, 160,
240 ug T2 Atz FEES HUMSATE 493 37C, 5% COsincubatorel A )

FAIZL §-, PBS buffer® 3]4%F 5 mg/ml ¥% MTT €9< 7} well F 10 pl¥
3 37C, 5% COzincubatorell 4] 4A17F E<t W28k3lth. ¥ MTT formazan
£3137] 98l solubilization solution (0.04 N HCI in isopropanol)< Z+ well"
100 w®  #H7}star, dark blue crystale I ETS o] &3le] LA F
ELISA—reader (Bio—Rad Model 550 Microplate Reader, USA)=E 540 nmolA &%
== &A39). 293, Hela, AGS, HepG2, HCT15, MCF7 A|Xx¢ AEEL Fig. 7
et AT ol 2fdk A= trypan blue B ©o]&3 Alx AEE A A% 5

U AFomA Atz FE=o FFE a9 A & F AU

o ot o

2

0 20 40 80 160 240(ug)

240

0 20 40 80 160
(ug)

Cell viability (%)
293 |100|84.52|58.45(45.98|40.68|33.09
HeLa |100(95.06|92.96|75.65|24.76|22.35
AGS ]100(97.83|67.12|23.66|23.54|23.54

HepG2|100|84.48| 85.0 |74.18|11.64|11.79

HCT15]100(41.64|26.97(22.57|10.15| 9.0
MCF7 |100|82.66|70.56|57.63|50.48| 34.5

Fig. 8. MTT assay of normal and cancer cell treated with A. pilosa extracts.
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6) ZAANZF DNA @3t AS
M XA} (apoptosis)e] As}etAQl S o2 DNAC nucleosome 9] =] o
Ass #ZsE Flo] dwtyg oz A ).

HeLa, AGS, HepG2, HCT15, MCF7 2 293 AIX2 2 x 10° cells/ml =7} ¥

= 243} 100 mm tissue culture disholl ¥F38la 3 5% COaincubatore®l A
6AIZF &<t wiFSto] AlEE plate HRECl FAAZ 5, ﬁ@i FEE 500 ug/mls
A7vskodeh. 49zt wiFe Azl A4S wAE AASAL, MEAEA 1 mle 0.05%
trypsin—EDTAE A g|ste] AXEZE dish vferol A H ]ﬂ % 10 ml9] PBS buffer

2 Mo AR FFTAE 11]7%3} %, 20vf°] HMW—proteinase K (10 mM
Tris—HCI (pH 8.0), 150 mM NaCl, 10 mM EDTA (pH 8.0), 0.1% SDS, 100 pg/ml
proteinase K) bufferE A 7}3te] 55Co| A 90E7F vh-SA|A AEE & A AT Al
el ool F%4] phenols A glste], AAE& el okl Holls AlEey} o)
o AASt, 289 oetES 7HS ¥ glasse o2 DNAE $]3k3lt. 70% ol
& AH, 1% § TE bufferel *xoJ4 OD 260 nm= DNA &S FA3te] 7]
sttt Fig. 8o Yeldl A7 lane 1, 29 tlZ&w) 293 Alxele A3
Agdgel] HuE Wty glov, ShAESQ]D HeLa®t AGS AlxEoA = A=
Zuo A9 23 DNAZE 254 Zaso] ddsty = A9 23 (Fig. 8,
lane 4, 6). 12y} HelLa®t AGS AlXE9] control ol 4% DNA7} E&& = Ao YE
Uz oA AMEALY 93 DNA %ﬁ@rﬂ oly . AFAA Sl necrosis 3}ell <3k
AR Atz el H Y (Fig. 9, lane 3, ool A3} Fig. 5, 6, 714 YEhd Al
APE& DNA 539 3%k apotosisZ}t %?JO] o} 11 signal transduction =X HA}
24 o #d Hojx = Ao® AbmyEo] Ant

Hi

BN
o

NN o L X
i OHT
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M12 3 4 5 6

Fig. 9. DNA fragmentation of 293, HelLa and AGS cells. Cells were treated with
A. pilosa extracts for 4 days. Genomic DNA was extracted,
electrophoresed in 1% agarose gel containing 0.1 pg/ml ethidium bromide
and visualized by UV illumination. Lane 1; 293 control cell, lane 2; 293
cells after A. pilosa extracts treatment, lane 3; HelLa control cell, lane 4;
Hela cells after A. pilosa extracts treatment, lane 5; AGS control cell,

lane 6; AGS cells after A. prlosa extracts treatment.

o SFAEF Guide) oate 4719 %
Atz 28 AYE @ NG Axe] Sl e wmay) st oxd A

719 Eom EAEAT. AL AAAESQ 2933} Aok AlEQ] Hela AlEE o] &

[e}
stk WA AZE AL @ Folwelm, gude] YR Holx AY AR
oA etk Mgd Y ALTE Auelste] M-S o, lysis buffer

(9.5 M Urea, 4% CHAPS, 35 mM Tris, 65 mM DTT, 1 mM EDTA, 0.01% SDS,
1 mM PMSF, 3 pg/ml pepstatin A and 0.5% ampholite 3/10)% ©]&3}o] &3)A1A
o} &3%¥ sampled YAIET]5Fo] soluble protein & 3]4=3}aL, Bradford W9
(Bradford, MM., 1976)¢] wta} @k =S A akslo] two—dimensional electrophoresis
(2-DE)E Al&&tqltt. 2-DE= AZ¥ sample 100 pgs 2AStE PG strip
(Bio—Rad)< o]&3le] 20Tl A 1547+ 5<F rehydration 3], Bio—RadA 2] Protein

- 104 -



I[EF cell& ©]&3}9] rehydrationd IPG stripe isoelectric focussing 3Ft}.
Isoelectric focussing®] E1 IPG strip< equilibration buffer I (6 M Urea, 0.375 M
Tris pH 8.8, 2% SDS, 20% glycerol, 2% (w/v) DTT)3} equilibration buffer II (6
M Urea, 0.375 M Tris, pH 8.8, 2% SDS, 20% glycerol, 2.5% (w/v) iodoacetamide)
& olgste] Hast A|7]aL, SDS—PAGE gel (12%) el strips ¥l ©7]d% g
% silver staining o2 g Msto] Felstlt)

Staining WHO 2= geld AN (50% methanol, 12% acetic acid, 0.5 ml 37%
formaldehyde/L)oll 1A17F vt o)A} A3 & 3 HAM|= 50% ethanol, F+ HAE= A
2b SR EA 247 203 AFH AT dA P NS ' NapS:0s5H0 (0.2 g/L)=
A 1ERE 9Rg B 20%3F 33 FRFE AASRL, AgNO; (2 g/L)ell 0.75 ml 37%
HCOH/Lell WolAl 3083+ B F 20%37+ 33 THFEA AF st 28
[(NaxCO3 (60 g/L), Na:S;035H.0 (4 mg/L), 0.5 ml 37% HCOH/L)] o= I A]
0 F, 20%3 33 SRFE AHsTh ZA8< (50% MetOH, 12% AcOH) o=
S-S AXAIA, 50% methanolZ A& 3dte] Image analyzer® #41383th (Fig.
10). A A3, w5 gdde] ol o] oA yErskou, FgetA oW @

ol ofsto] AZAE fEEdvkal AZhE oA = dude HEHA Bk

0Q

)

9
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Fig. 10. Two—dimensional gel electrophoresis of the soluble proteins (100 pg) of
293 and HeLla cells. Proteins were separated on an IPG strip of 3—10 pH
range and subsequently on a 12% SDS—PAGE gel; detected by silver
staining. (a) 293 control cell, (b) 293 cells after A. pilosa extracts
treatment.(c) HeLa control cell, (d) HeLa cells after A. pilosa extracts

treatment.
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3. A% 2289 Y4 5% AT

7F s %N

1) Sarcoma 180 A|3<] uj<

Mousedll @& FEA717] fleto] T AlE5<?] Sarcoma 1805 ©]-&33lth
(Kim, H. Y., 1991). A% #]} #]<3= RPMI 1640 medium (Gibco) o 10% 7
FBSE #7tstol, 5% COs, 37C7F frAIH = AIX wfFg vl d7]olA ettt

&= ZHA

A% Aleld 2 X E 3 65732 BALB/c mouse (male) 20 vlg]E A2
2 mouse ¥ vFE] 1x10°70¢] wjk AEE 100 ule] PBSOl

o] mouse?] A& - FU3F3ATE (Kim, J. S. and Lee Y. S., 1989). T4AE

A eat
TY9 ¥, mouseE FALE 27 (Control; AIZF F¢, AP; AlXT 79 & T4
AE R 5 Az F== Aol 2 group n=10)2 E7F3ste] 747 bg& AolA
of Wi AbSsialth

U 3ES a9 AE

D #F % =54

TF AXT FY F 12420 WAzt sEY g o w3 dEsha,
FAL G RE 557 moused] AF WEH F%o A% (tumor volume (mm®) ;
A7 < (G417 % 1/2 )& SH3I0h (Takaku, T. et. al., 2001). 2@ 717Hg e £

7} = |

O

F54gol "ol Aol FAKUT} FFALFE F
é

Aoty 553 ¢ 33 AFS S5H43 Ay HF 72 control 6.64 g, AP 7.62
g o2 Z}7y 25, 29%9 SUHE R AlFe S AL HUE zpolE HolX
&xtd (Fig. 11)

HE A FZ A =Y BHES controld AP EF 7P oy, =%

- 107 -



36

32 |
C
N
R
20 28 |
(=P}
=
—e— cont
24 | —m— AP
20 | | | | | | | | | | | | | |

1 8 11 13 18 20 22 25 27 29 32 34 36 39

Time (days)

Fig 11. Changing body weight after oral administration of A. pilosa extracts on

sarcoma 180 bearing mice for 5 weeks.

800
700
600
500 |
400 |
300
200
100

0

Tumor volume (m)

1 5 6 8 13 15 17 20 22 24 27 29 31 34 36
Time (days)

Fig 12. Effects of oral administration of A. pilosa extracts on tumor volume in

sarcoma 180 bearing mice for 5 weeks.
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T4 9 55 (399) & EE mouses F-Hst N TS B HE3H8
o} Ad ZFo] control® AP Ado]itoll A ZtzE 2nfgl® ALEYd o
© Setem B ou Ao Tl AdSAEA i F97F Y] o ®
Atm ¥ ek AE3 FUS Fig 12, 13 o YErR o™, ZF groupol Ao Fke]
A B control 7.736, AP 5.735 go & UEtom, AP Aoliel F4 =
controlol H]&}e] °F 25.87% ZAsIAt). weEtA At FEES
HAAE TG A7) 2 FAVE gzl vlE] A 2o R Hol ol o] g

= =
o BAE E AL HAT 5 AAeh

Control AP

Fig 13. Confirm of solid tumor and decrease tumor volume with oral

administration of A. pilosa extracts in sarcoma 180 bearing mice.
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Control

AP

Fig. 14. Confirm of solid tumor and decrease tumor volume with oral

administration of A. pilosa extracts in sarcoma 180 bearing mice.

o\

Ay T4 FAE 71F O 2 inhibition rateE T3 AT} AP Ao]-9

A E&S 25.87% % Bl Qtt (Table 4) (Lee, W. Y. et. al., 1988).

& A

mean tumor weight of treated mice
Inhibition rate (%) = [ 1- ) < 100
mean tumor weight of control mice

Table 4. Effect of control and AP on the growth of sarcoma 180 bearing mice

G Tumor weight Inhibition rate Tumor incidence
roup .. )
(2) (%) of recipient mice
control 7.736 0 8/8
AP 5.735 25.87 8/8
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d

Z+k groupollA wETE M YHLS EFste], GOT, GPT, albumin,
cholesterol, T8AY o F548S5 Fall el A7 9 7HAAQ1 ¥s); fJel=
g3 Astets A Wt 55 S48k L A3 control¥ HlaEfE wf Hetx
FEE Aol 93] 7715 A:#Ql GOT, GPT 2= controlell Hsle] 747}
2.5%, 34% 7423ttt Total cholesterol 2 0.53% =4 UEld oL, d A d 2
10.8% A YEMST. 2715 Fe] A EZE AFE-5 & creatinine 37.5% 4, 4
Boll, FAdE Ve Sl #¥el 9= BUNE 3% #ashslth. 94 oA

1 albumine 2.7% Uis}‘?\i‘jr. W, Zh, ge] Aoy o AdFY, A 5o AH
oA #ASA Eolvhs EH ALP A= 23.8% A stlom odF S, 3+ A3

A gAaAd Folix 1L FAHS YelE LDHE X+ controld] H]|&}H
75% SHA YEbgTh o)# 3t AxE A mouseo] FAHTH Fx9F nlwd] B o
Ao o3| relA o] &AYo] ofy|wal, Mz FEE Aolo odte] b &4

g EHo A= Aoz AR E A TE (Table 5).

onh

oz

oft ofN
-9,

Table 5. Measurement of serum parameters after oral administration of A. pilosa

extracts in sarcoma 180 bearing mice for 5 weeks.

Control AP

GOT (U/L) 326.67 318.5
GPT (U/LD) 125.33 82.83
TCHO (mg/dL) 105.44 106
TG (mg/dL) 156.56 139.67
CRE (mg/dL) 0.24 0.15
BUN (mg/dL) 30.6 29.7
ALB (g/dL) 2.6 2.53

ALP (U/dL) 47.22 36

LDH (U/dL) 1870 1856
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B felo ARDOE el sbets] W T AERY T
2 Aol Az W =4 AQAAG Fut OE SE Aow

g 7N At

1) S s

Cell growth inhibitory effects against cancer cells of a extracts from

Agrimonia pilosa. 3+ EAMEAESHS] FA s3], 2007, 10.
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oz WAE BHoE 49e APHh ATAANA Ax 704FS FH5H]
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gt Ed S Baskgith tivhe] Hsu & Cheng(1992)+ A8tz dxFEE9 HA3dsE
g3 AslaaE, Faug 5(2002)< flavonoid FEF1 S, Li 5(2002) 45355
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sl FAolth (Parker, el al., 1996).

o Az A &3] sl HS ALESHAIRE sl ey Hgow ARnE AL
st 4= gl A7 2o old wel gdAlel HE Fo A 3 S SN FY
BHZA tidk ZAd o] 7]AE2k] levamisol, GAHFE=AQ leukovorin®] 7
ol el st aztE Rola vk 53] leukovorine Y T3 &y ¢

RYA

HArk ey, oF S S7kE A o Add = ke SR7F g A v,
Y] AAE=TE FoA L FUREAE MIste A9 Lo S|
ojtt. welA, olFF FEAEES o A% Y AFHY ATE FIsFL 7]
A AAE NEsE HlasdE AT + A

- 120 -



M7 & HOIED

—

Ahmedzai, S. H. and Walsh, D. 2000. Palliative medicine and modern cancer care.

Semin. Oncol 27(1):1—6

Ahn SoonCheol et al. 2002. Screening of inhibitory activity of medicinal plants

against heparinase. Korean Journal of Pharmacognosy. 33(2):144—150.

Anonymous. 1960. Index of Plant Diseases in the United States. U. S. Dept.
Agric. Handbook. No. 156 Washington, D.C. 531p.

Brenckle, J. F. 1918. North Dakota fungi—1II. Mycologia 10:199—-221
Cooke, W. B 1975. The 1970 Indiana foray. Mycologia 67:1065—1071.

Domingos S. Nunes, Armin Haag and Hans—Jurgen Bestmann, 1989. Two
Proanthocyanidins from the bark of dalbergia monetaria, pytochemistry.

28(8):2183—2186.

Dubois, M., Gilles, K. A., Hamilton, J. K., Rebers, P. A. and Smith, F. 1956.
Colorimetric method for determination of sugars and related substances. Ana/

Chem. 28, 350—356

Fang GuiZhen, Wang Hongliang, Sun Xiaoyi. 2002. Extraction technology of total
flavanoids in Agrimonia pilosa. Chemistry and Industry of Forest Products.

22(3):62—64.
Fang Gui Zhen, Wang Hong Jiang, Su Wen Qing, 2002. Optimum extracting of
the druggery composition in Agrimonia pilosa Dedeb. Journal of Northeast

Foresry University. 30(1):36—39.

Farr, David F. et al. 1989 Fungi.on plant and plant products in the U.S APS
Press. St. Paul. Minn. USA 1522pp.

- 121 -



Hiratsuka, N. 1958. Revision of taxonomy of the Pucciniastreae. Tokyo,

Japan 167p

Horikawa, K. et al. 1994. Moderate inhibition of mutagenicity and carcinogenicity
of benzo [alpyrene,l,6—dinitropyrene and 3,9—dinitrofluoranthene by Chinese

medicinal herbs.

Hsu, F et al. 1992. Investigation in rats of hte antihyperglycaemic effect of plant
extracts used in Taiwan for the treatment of diabetes mellitus. Phytotherapy

Research. 6(2):108—111.

Kartashova, G. S., Gravel', I. V., Taran, E. G., 1991. The content of tannins in
Agrimonia pilosa Ledeb. Rastitel'nye Resursy. 27(1):139—-143.

Kartashova G. S., Kerasheva S. I., Romanova G. V. 1998, Antibacterial activity of
dry extract from the above—ground part Agrimonia pilosa Ledeb. Rastitel'nye

Resursy. 34(3):100—103.

Kazumi Horikawa, Takami Mohri, Yoshito Tanaka and Hiroshi Tokiwa. 1994.
Moderate inhibition of mutagenicity and carcinogenicity of benzola]lpyrene,
1,6 —dinitropyrene and 3,9—dinitrofluoranthene by Chinese medicinal herbs.

Mutagenesis. 9(6):523—526.

Kasai, S. et al. 1992. Antimicrobial catechin derivatives of Agrimonia pilosa.

Phytochemistry. 31(3):787—789.
Kim, H. Y., Bae, H. S. and Baek, Y. J. 1991. In vivo antitumor effects of lactic
acid bacteria on Sarcoma 180 and mouse lewis lung carcinoma. J. kor. cancer

23, 188—196

Kim, J. S. and Lee Y. S. 1989. Effects of Ganoderma lucidum extract on the

development of rat liver preneoplastic leisions. Korea J. Toxicology 5, 135—149

- 122 -



Kosuge, T., Yokota, M., Sugiyama, K., Okamoto, A., Saito, M., and Yamamoto,
T. 1986. Studies on Chinese medicines used for cancer. III. Cytotoxic
constituent against Hela cells in the fruit of 7rapa bispinosa Roxb. Yakugaku

Zasshi 106(2): 183—185
Lai Yeap Foo. 1989. Flavanocoumarins and flavanophenylpropanoids from

phyllocladus trichomanoides. Phytochemistry. 28(9):2477—2481.

Lee, L., Huang, Y., Kandaswami, C., and Lee, M. 2001. Flavonoids inhibit the
invasive potential of tumor cells via the modulation of focal adhesion kinase.

Proc AACR 42: 4274

Lee, Sang Myung et al. 2000. Inhibitory activity of plants extracts on cell-ECM
adhesion. Korean Journal of Pharmacognosy. 31(4):394—400.

Li WeilLin et al. 2002. Effect of Chinese traditional medicinal plant on lowering
blood glucose level to mice. Journal of Plant Resources and
Environment.11(2):29—-32.

Lee, W. Y., Shim, W. N., Kim, J. D., Koh, E. H., and Kim, B. S. 1988.
Restoration of adriamycin and vincristine dependent tumoricidal activity by

Ginseng saponin in mice with implanted tumor cells. J. kor. cancer 20, 126—132

Min Byung Sun et al. 2001. Inhibitory effects of Korean plant on HIV-—-1
activities. Phytotherapy Research. 15(6):481—486.

Mix,A. J. 1954. Report of the 1952. foray. Mycologia 46:112—123.

Parker, S. L., et al. Cancer statistics, 1996 CA Cancer J. Clin. 46: 5

- 123 -



Pei, Y. H., Zhu, T. T. 1990. Studies on the structure of a new ellagic acid
glycoside from the root—sprouts of Agrimonia polosa Ledeb. Acta

Pharmaceutica Sinica. 25(10):798—-800.

Rahman, M. M., Mosaddik, M. A., Wahed, M. I. I., and Haque, E. 2000.
Antimicrobial activity and cytotoxicity of 7rapa bispinosa. Fitoterapia T1:

704—-706

Rosenberg, S. A. 1997. Principles of cancer management: Biological therapy. /u:
DeVita VT, editor Cancer: Principles and practise of oncology ed 5.

Philadelphia: Lippincott—Raven p. 349

Satoshi Morimoto, Hisako Tanabe, Gen—Ichiro Nonaka and Itsuo Nishioka. 1988.
Prenylated  flaban—3—o0ls and procyanidins from illicium  anisatum.

Phytochemistry. 27(3):907—-910.

Shin, Hyeon—Dong 2000. Sphaerotheca aphanis U. Braun. pp216—220. in
Erysiphaceae of Korea. Nat. Inst. Agric. Sci. Tech, Suwon, Korea 320pp.

Shizuo Kasai. Sayaka Watanabe, Jun Kawabata, Satoshi Tahara and Junya
Mizutani. 1992. Antimicrobial catechin derivatives of Agrimonia pilosa.

Pytochemistry. 31(3):787—789.
Takaku, T., Kimura, Y. and Okuda, H. 2001. Isolation of an antitumor compound
from Agaricus blazei murill and its mechanism of action. J MNutr. 131,

1409—-1413

Yamaki, M., Kashihara, M., Ishiguro, K., Takagi, S. 1989. Antimicrobisl principles
of Xian He Cao(Agrimonia pilosa). Planta Medica. 55(2):169—170.

- 124 -



Yamaki, M., Miwa, M.

, Ishiguro, K., Tadagi, S. 1994, Antimicrobial activity of

naturally occurring and synthetic phloroglucinols against Staphylococcus aureus
8(2):112—114.

AEA, 1996. =] 2 A EI 150.

oX,
AL

= 2003. °F
2003 = A Fxz=A4H]

=9, 152pp.
ek 2003a. A 24k vl zpaekxo] sfuty) g8
73t g vheke H EA A

proceeding. pp.93—129.

T 1992, Ak S7FFER o] v 7| F 7]
?MX] 8(1):57—60.

e, HEA, d, AUS, oFEA. 2002. FF A9
Heparinase #]3f2 A ABeFsks) x| 33(2):144—-150.
ojdAl, kg4, olFA b Bxtel diA aw AHE. 0detErs
30(2): 203—213

2 SH3] A,

o=

5 2000, Aetx9o x| uE drole} S Korean J. Medicinal Crop
Sci. 8(2):129—-133

5 2001. M8=(Agrimonia pilosa L.) TH%9 =l
a5, sotdgn g, vhALERY] =1 99pp
ol 83T & 2002. flifs FEHo] FH
Medicinal Crop Sci

R ERE PO
. 10(3):167-170

nx]= &3 Korean J.

- 125 -



o] 8% 5 2002b. RAPDE o|&3%t ZAUE(Agrimonia pilosa L.) 8%

. SR A &3] #] 15(3):250—259

o
2
i
M,

@

1%

o] &< AR 2003. AXNVE Agrimonia pilosa Leded. FZFE| 93t Escherichia

coli KCTC 24419 A4 Kor. J. Herbology 18(1):15—20

o, oloA, o] F3 okQlul, ywlyt, wi7|gh, 3198, 2000. LAE g A=
FEE AEo 7A HRA S A, AYeFslers] x|, 31(4):394—400.

A< Aa2, 2000, A AAXNYGE S (Agriminia)® 5734 A+, Kor. J. Plant
)

SocHE. 1976, rhiadingdmi. Jbat4EEE ), p. 103

- 126 -



N~

o]
H

3ok gk,

TA} S B

—

3. w7tRE 7= 7R

ol T,

- 127 -



	선학초 순화재배법 확립과 부가가치 향상을위한 기능성물질 탐색 및 제품개발
	요 약 문
	목 차
	제 1 장 연구개발과제의 개요
	제 1 절 연구개발의 목적
	제 2 절 연구개발의 필요성
	제 3 절 연구개발의 범위

	제 2 장 국내외 기술개발 현황
	제 1 절 국내외 기술개발 현황과 문제점
	제 2 절 앞으로의 전망

	제 3 장 연구개발수행 내용 및 결과
	제 1 절 선학초 순화재배와 병해 방제 연구
	제 2
절 선학초로부터 생물활성 물질의 분리와 구조 확인및 합성방법 연구
	제 3 절 선학초로부터 분리된 유효 활성 물질의 항암효능 연구

	제 4 장 목표달성도 및 관련분야에의 기여도
	제 1 절 목표달성도
	제 2 절 관련분야에서의 기여도

	제 5 장 연구개발결과의 활용계획
	제 6 장 연구개발과정에서 수집한 해외과학기술정보
	제 7 장 참고문헌

