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ABSTRACT - This study was carried out to investigate the antioxidative and antitumor activities of medicinal
plants for the purpose of developing a functional food. The methanol extracts of Agrimonia pilosa was fractionated
with five solvents and examined antioxidative activities and enzyme inhibitory activities in addition to growth inhib-
itory activity of human cancer cell. The contents of total phenol compounds in EtOAc and BuOH fraction were
39.89% and 39.56%, respectively. Strong electron donating abilities(>90%) were shown in these fractions and its abil-
ities were 92.90% (500 ug/ml), 94.47% (1000 png/ml) in EtOAc fraction and 93.77% (500 pg/ml), 92.90% (1000 pg/
ml) in BuOH fraction, respectively. These fractions exhibited more than 50% nitrite scavenging ability and potent
inhibition activities to XOase activity (93.06%, 91.73%) at concentration of 1000 pg/ml. In antitumor activity test,
hexane fraction showed the strongest growth inhibition activity against HT-29, SNU-1 and HeLa cells. Inhibition lev-
els were 51.50, 90.09% in HT-29, 88.19, 95.11% in SNU-1 and 42.66, 96.40% in HeLa at the concentration of 50,

100 pg/ml, respectively.
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£ Ao ZRY sl e B2 A7 FHEET AT,
X8} Z (Agrimonia pzlosa)-—- ZHa| o] &8s thdAl =
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X8 F(Agrimonia pilosa)=

7171 9 Aje

Agol AHEE Ale 55 2 dF A2 =E Folin-
ciocalteu’s phenol reagent, 2, 2-diphenyl-1-picryl-hydrazyl
(DPPH), xanthine, xanthine oxidase, trichloroacetic acid
(TCA), ascorbic acid, butylated hydroxy toluene (BHT),
potassium phosphate(monobasic, dibasic), sulfanilic acid,
naphthylamine, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenytera-
zoliumbromide (MTT)< Sigma*HUSA), dimethyl sulfoxide
(DMSO), sodium nitrite, sodium carbonate, tannic acid<-
MerckAHGermany) A|E2 AFESIAL, A8 =2 2 &
2] *}%51 |1l 2 methanol, n-hexane, chloroform, ethyl
acetate 2! n-butanol Burdick & JacksonAHUSA)e| HPLCH
AlokS ARESII T Al ErfFe] ARE-E Dulbecco’s modified
cagle’s medium (DMEM, 4.5 g/l glucose & L-Glutamine),

fetal bovine serum(FBS)<S CambrexAHUSA), Roswell
park memorial institute medium(RPMI, 2.05mM L-
Glutamine), penicillin® HycloneAHUSA) A &S A3t}

Aol A}g-3t 7|71 Z & rotary vacuum evaporator (N-
1000, Eyela, Japan), UV/VIS spectrophotometer (V-550,
JASCO, USA), microplate spectrophotometer (SPECTRA
max 340PC, Molecular Devices, USA), CO, incubator
(MCO-17AIC, Sanyo, Japan), microplate shaker (SH30,

el o] S SE sl AREsiT

FINEPCR, Korea), high speed centrifuge (Supra22K, Hanil,
Korea) 5= A3}t

HeHE pYEo| ZH

2 8y (Agrimonia pilosa)?] 7AZA 8. 59 FS] methanolS
718t 547 W2 EEo] £ 33 W& FEIL o
Z A (Adventec toyo2, Toyo Roshi Kaisha, Japan)E A&
o] of73tsth ANE 45°CoAA HAHES3L F5Y
F4 AZ3l methanol FEEZ AHE-SIAT. SulE £
& methanol FEE o U5 SHRTE 718 &
N7 & 75 22 49| hexaned 7l ZI®-s}
W3 3 Su|ES ehEEetal 34 71X35ke] hexane
< A Holdle FEAASE FET Ao
chloroform, Ethyl acetate & Butanols F7}sle] x4 2.
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3t =84 Tml2 A 7}st2 Folin-Ciocalteau’s phenol
reagent 0.5 miE €31 187F EeIATh 7)o L ER
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b 4752 Gray®l Dugan®| ¥¥ e wg} =
3R 1 mM NaNO, £ 1mld] Z+zte] B3 F2E S
FEEE 0.5ml7F8EAL 0.1 N HCIE ARR3lo] 812800 9
pHE 128 X435l gH3-8-99 HEHUE SmIiZ 3
o} o] &HS 37CAX 1A7F FQF w2 A7) 2 Hkg
M2 1ml¥ FH3l, 2% acetic acidg&] 5ml, Griess A 2k
(30% Ao =2 74z ZASE 1% sulfanilic acid®} 1% naphthy-
lamineS 1:1 B]&E Esl] AREA A28 A) 0.4 ml
£ 713t & EFsIAT A Lo 1587 AT &
520 nmollA FREE FA3L AES= ofFANES 24
T o] W) FE2E F HAUbE 254 0.5mlE 7))
o 22 o 2 Ao, positive controlE ascorbic
acidE AH&-3le] ofdAE AATE ¥R Ad
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Xanthine Oxidase(XOase) X|&Hd

XOase A3 Stripes}t Corte2] BHH Wof] wie} &4
AT E40] whgol] ASE 71AHL 0.1 M potassium
phosphate buffer (pH 7.5)°] xanthine 2 mM¢] TEZ *
AR AL, XOaser= 0.2 unit/ml7} EEZ bufferdl] = A}
3T & 712 3 mld o] B3 FEEZ 0.2 ml
H7Vskal 7)o 49 02mlE 718k 37°ColA 158
& 9HS A71A 20% TCA 1mlE ¥HgS FEAZ tf
AV ZFol AAAE uric acid®] W2 FZ= 292 nmol
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Aol AR 3F R/ AR AlEs hFE AlE
HT-29(KCLB 30038), 91+ AlEZ2] SNU-1(KCLB 00001),
A2 73 8ok M F<Q HelLa (KCLB 10002)2A4] =t x5+
LS3Y(KCLB)L. 2 5-E Eguto} AR, gt £
ot Ml o= RPMIN1640(L-glutamine 300 mg/)¥l 2| &, A}
Z7BO}L A Lol DMEM(4.5 ¢/l glucose & L-Glutamine)
AR & AMREA 3, ZHzbell 56°C water batholl A 3037}
inactivation ] €]+ FBS 10% (v/v)2} antibiotics(penicillin/
streptomycin) 1% (v/v)E H7Vste] AME3EATH Al 22 u
F& 37°C, 5% CO, incubatoroll A B3 o, Aldhwj
U Alxrt F83 ugEH RE FIstaL Lol 2-3
3] 80%olAre] wiAlE W] AT

Ok 3L o] A& A3l &AL Carmichael 572 colorimetric
MTT assay"¥¥i2 -$-83te] ST HT-299 SNU-1
A E= RPMII640 v XA, HelLa Al ¥= DMEM HjA|
NA 72417 et Aol ARE-BFAAL, HT-299F SNU-
1 AEE 1 x 10%cell/welle] A 5EE ZA3lZ Hela
MEZE 1 x 100 cell/well2 A S AFASEATE. 96-well
plate®] 127} Z¥E F 10708 Zd 7429 F58 =4
& Al B-FS 180 uk¥y ekl 3 A= MRt
= WA TS 200wl 7He S8 S Al blank®E ARS
sttt 23 FEEL 100% DMS0] =591 3 34 3}
DMSO2] ¥ix] W HEFE7F 0.02%7F HES slger
20 A 7+ wellell 718 A8 9 HF FE=E 5, 10, 50,
100 pg/mi= At §F 7EA] w22 tisiAle 1ZE (6
wellsyS U3 27102 AREsteH, Y= & ZHg
Ae 22E thal 02%°] DMSOTHE 20 pl® H71sled
100% AELO 2 3. G Zet FEE0] HEH plate
£ 37°C, 5% CO, 3}o)A] 347 vjoF & MTT Al¢F 25 ul
E REE welldl 718t oAl 4A17F s oFatainh. g F
vl A8 formazan Z2A 0] SEHA|A] BEFH F9
SHAA BE well®] HiXE A AJL ZF wello] DMSOE

‘Table 1. Extraction yield of various solvent fractions obtained

from 600 g of dry weight Agrimonia pilosa

Agrimonia pilosa

Dry weight (g) Yield (%)
Methanol 55.6 9.27
Hexane 4.8 8.63
Chloroform 5.7 10.25
EtOAc 3.1 5.57
BuOH 8.8 15.82
Water 31.6 56.88

. _ dry weight of extracted fraction (g)
Yield(%) = —=— — x 100
teld(% dry weight of medicinal plants (g)
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200 ph/well® 7}t 1027 7HEA A3l 23 & &
&g+ & microplate spectrophotometer2 540 nm IOl A
TREE AU o FFEE MTT7E AlEd &3
formazan® 2 E3H F& JERNT, o] & Z welld]
Aolole AlES9) vl g

SRR E
2YE &2
8+ Z(Agrimonia pilosa)®] methanol B3} B3 =
o 3 & Table 13} Z't}. methanol FEE2
2 927%A & FEEC| 56.88%E 7MY UM
EtOAc EE Eo] 557%Z 7 23t
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o g

=
=
A=
T

T H= 99

A8} 2 (Agrimonia pilosa)®) £viE E&o W3 FHl=
gekg 243 AT EtOAc, BuOH 3 9 A 39.80%,
39.56%% 71 =tHTable 2). A7k Bid® jH&E
ol A Al FE HE FH4 polyphenol EE =
o4 EtOAc &8l o7 71X A8 Edo] EAE
RoZ F=Hu)

S

wsloh 21 o) A910] AR el BAISKE hydroxyl
radical (OH * ), nitric oxide radical (NO), superoxide anion
radical(O,” * ), peroxyl radical(HO, « ), hydrogen peroxide
(H,0,), hyperchlorous acid(HOCH) T ¢ 84 AtaF
(reactive oxygen species)oll 2§ 2H8ld AL FibE] &
83 2o Fvx &EHA AT,

A&k ARZAS-E EtOAc 84 30.97% (100 pg/
ml), 92.90% (500 pg/m}), 94.47% (1000 pg/ml), BuOH &
g4 34.02% (100 ug/ml), 93.77% (500 pg/ml), 92.90%
(1000 pg/mDE E=A Yest o™, chloroform, water &3
M= thz<¢ BHTS Bl&e +F9 dATAsS
AoHFig. 1). 8 EFEEC]l Fx vlEsle AAo
o] F71EH A, ol € £¥olA DPPHE #9AMZ
T+ BFo] EAIFL USS B FE Ao EYE F
A FFAT Ze AHAde] de AR A7gdEd. A
A3 e g £48 FAFLEN AHFLIE A
swat ol AU BAste 84 AaF S A
o7 AAL F Yo, wetA] EtOAc, BuOH £32 A
A FRABAZA AR T ALeE AET

T

-]
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Table 2. Contents of total phenolics in various solvent fractions from the methanol extract of medicinal plants

Total phenolics (%)*
Hexane Chloroform EtOAc BuOH Water
Agrimonia pilosa 6.22 13.70 39.89 39.56 9.74
*% tannic acid equivalent by Folin-Denis method
100 (1100 zg/mf
02 050 11 94, 5+0. 01 93.8&0.0’2 ‘: 950,02
a0 e N 500 sp/me
2 s0 X2 @ 1000 xo/ne
z N
? 61. 420, 44 R E:E:
g 52.3¢0, 53 S 52.9£0.20
o) I ™
< =0 o= X
5 a0 | s N
E 34.9:0.56 :-::: 23, 60,12 .020.79 o ‘:::
N .I:-:I : ’ 3N.020,03 R ':-:u:l
~ 30 Smee O 2070
Q . E:.:I — :‘:.
‘S 2o s N
R 13.7¢0,18 e
39 3840, 30 RN Pwlmwey R
WO EdRe e N
2. 180,21 X s
0 ™ 1 l"‘_\\ 1 % e . %
Chioroform EtQAx BuOH Water

BHY Hexane

Fractions

Fig. 1. Electron donating abilities of various solvent fractions from Agrimonia pilosa. Each value represents the mean of 3 experiments.
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3 nitrite®] A F2 nitrosamine®| 2= LUEZ 2] A
AA et HESEIZNZ 5 AL o9d & 9.
Gray ¢} Dugan'& phenol’d £ <] tannic acid =&
2F BEE 2 N- nitrosamine 84 A{A = A3 =

sdgom, 3 ol R FAE 5 FEH0] nitriteE
AAs 1 HEEE ANE F e THl de A
o8 A U
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TE I aATel SV S8 TS A
golxle Zo2 oA dom® pH 1.2¢ 270N £
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Fig. 2. Nitrite scavenging abilities of various solvent fractions from Agrimonia pilosa. Each value represents the mean of 3 experiments.
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Fig. 3. XOase inhibitory activities of various solvent fractions from Agrimonia pilosa. Each value represents the mean of 3 experiments. Thick
bar at baseline indicate no effect.
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6.19% (100 pg/ml), 34.26% (500 pg/ml), 58.74% (1000
ug/ml), BuOH EZA 5.65% (100 pg/ml), 29.14%
(500 pg/ml), 55.39% (1000 pg/mD)E hZFQ  ascorbic
acid2t} & &7A5E Bt UHA EHEL2 1.75%-
21.82%%] A£AFE B3 BE oA Fxo) v}
o AA%o] TR, ol EE I Ed ofHAg &
2ANIE o] AT YL ond)

i

e

XOase X{ofj&d

AR W F2E7l AAAY 3l XOase= purine,
pyrimidine, pteridine, aldehyde® 2 heterocyclic compound
T2 diAlel] fele= HFolF E4EA A WM e
T2 purineA| 2] JAMFESR] hypoxanthined xanthine® =,
xanthines ThA AFSIAIA uric acidE A= w39 &

| 2 2R3, o] 3 tiale] FHF AHEQ] uric acid7t
Hdol| Z48Ho] BF € FEHAIE dov|y, A3 BF
Ao} A% Fol| FHEFS I 0. Asx
o] B3 FZE| g XOase ANBAHL 243 A=
Fig. 33 2t} EtOAc ®89llA4] 75.62% (500 pug/ml), 93.06%
(1000 pg/mhZ h2FHT}F £ TAAHEY S Hyon,
BuOH & X E 57.66% (500 pg/ml), 91.73% (1000 pg/
mDE 2T RY EAY fARE 5o AEAdS Bt

HLA2 WM& 2T FtOAc 3o, et 52
v 2} 9] 80% N2 FEENA 4zt 84 HEES ZE
AZvfE2Y I E I3} oS S FHlzs dFH
XOase A3NEAHS &4 A Ao =255 A
e ESE Erhar B on, 2 dTdAME EtOAc
¢ BuOH #32 EF FHE gl 7MY =2 32

Table 3. Growth inhibitory abilities of fractions from Agrimonia pilosa on HT-29, SNU-1 and HeLa cells

Growth inhibitory activity (%)

Fractions Con." (treated/control)”
HT-29 SNU-1 HelLa
5 11.63 £ 0.59 16.84 +1.39 444 +0.37
10 20.53 £0.17 21.39 £ 0.68 15.04 £ 0.33
-Hexane 50 51.50 + 0.94 88.19 + 0.50 42.66 + 0.84
100 90.07 £ 0.59 95.11+0.73 96.40 + 0.59
IC50(ug/ml) 48.113 26.513 51.856

5 ) 8.64 £0.31 —
10 — 15.63 +0.53 4.53+0.21
Chloroform 50 6.35 % 0.42 44.65 + 0.68 6.24 % 0.30
100 74.30 £ 0.22 89.56 = 0.65 17.13 £ 0.40

IC50(ug/ml) 82.117 53.666
5 - — 1.72 £0.10
10 — — 5.55+0.14
RIOAC 50 — - 11.53 £0.37
100 - - 22.64 £ 0.61
5 — — 3.98 +£0.33
BuOL 10 — 3.29+0.23 7.41+0.23
50 — 51.26 + 0.38 13.64 £ 0.46
100 — 57.33£0.63 25.83 £0.52
5 - - 1.26 £ 0.24
Water 10 — — 6.20 £ 0.38
50 - - 17.74 £ 0.38
100 - 29.12 £0.72 45.09 £ 0.12
YConcentration(pg/ml)

“The values are mean + S.D. of three replications
- : indicate no effect
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243 A= Table 33 7Hth. HT29, SNU- 1, HeLaA| X
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16.84%~95.11%, 4.44%~96.40%Z T2 B3 S| Hl3) =
ATt T3 Z47o] Aol th3t 50% AR FE(IC50)=
48.11 pg/ml, 26.51 pg/ml, 51.86 ug/mle]t}. Chloroform &
oA Zyztel A AFMEL HT-29904 6.35%~74.30%
(IC50=82.12 pg/ml), SNU-19A  8.64%~89.56% (IC50=
53.67 ug/mlZ hexane T2 2 =3k, Hela A ZA =
BuOH# water &8 lA 27t 3.98%~25.38%, 1.26%~
45.09%Z hexane &3 TS0 2 A3 Ao =9} 1
= LA sz Hg st FFo] AEHe AEE
HeLa Al E¥0131 0™, HT-294Eo14 EtOAc, BuOH, water
w82 A% Aol it
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T ¥lE TH2 EOACS BuOH EFo|A 39.89%,
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o H
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Atk opdAd AAFTE 1000 pgmle] =AM 50% o]
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gA8 SA3% A7 hexane E8A 7P =% HT-29
o thall 11.63%-90.07%, SNU-19| thall 16.84%-95.11%,
HeLadl tiall 4.44%-96.40%3 T}

o] e} Aol Al M3tze] EtOAc, BuOH 8 E2 &
Absl @do] Qe 71eA AEFL R o] 7EE AL
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