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Changes in Total Polyphenol Contents and DPPH Radical Scavenging Activity
of Agrimonia pilosa According to Harvest Time and Various Part
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ABSTRACT : Changesin the contents of total phenolic compoundsin as Agrimonia pilosawell astheir antioxidant capacity
accor ding to the havest time and positions were examined. The contents of the total phenolic compounds were deter mined
by extraction with MeOH. Among havest times harvestry in July showed highest contents of the total phenolic compounds
and harvestry in May showed lowest contents of the phenolic compounds. Among the 4 positions (root, branch, leaf, flower)
of Agrimonia pilosa theroot contained highest contents of the phenolic compounds. The antioxidant capacities of Agrimonia
pilosa wereincreased roughly with increasing level of contents of phenolic compounds according to positions.
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A8tz (Agrimonia pilosa)= thaA 2224 =1—H}—TL 2>
thel gorel7lel Fase] o, feutle 471, &
B AR Ax sty Utk (Murata and Umemoto
1983). Adgtxe] FEE2 o ¥H UZeWdA Ag, 29,
g, B hAe] A go] ARgE o] ghow o3 ofaE Fl
EslE B2 A7 A& S 8 ESlT (Miyamoto
et al.,, 1985, Miyamoto et al., 1988; Yaolan et al., 2004).
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EgjHsolgt R Fojx gk 7Y o]de] sle]=FA17]7E A
ghelo] e olx} Al A Eoth EEuEdle wlEila 2
& 7 BAEEE wddt o] vExsl @ sgEEol
I ®¥Fel 23k o5 FE F N ol | 2717t &
ol=FA7] AgE] e MEA R SAS Fel
2 e FHe] FvlsEs v B2 AEEA &
ZLEW} (Harborne and Williams, 2000) ¢l&2 2% <g3)
H 725 7Y, ARE FEeke Wy SR E‘rooh?} Ay
g2 &g ote 2= d4eA Ut (Haano et al.,
1993). Z2jHlis sietEo] 7K A< gy a3E
= EP*PQEJ% (Frankel et al., 1993; Rice et al., 1996), 3}
22H8 (Koshiura e al., 1985, Kazumi et al., 1994; Ahn
et al., 2002), @AsAA =M 9] 24 (Cheng e al., 1993),
F-82k8- (Liu e al., 2005; Gryglewski et al., 1987), &
%4 (Biset et al., 1994), & X EEF (Newd et al.,
1996) 5ol &elA Slrh. g A7 ofepd ZejHle A
3HA|e] &n] F7kel AEAA 2 (Hetog e al., 1994
Hertog et al., 1995; Hertog et al., 1997) ¥ < whyel 7+
4 (Hertog e al., 1994; Hertog et al., 1995) Alojo] A=
AL Ak 2RE 2Ee] S Eejds S =
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Able AL AE2HH A7x B 58 whse] 4T 4 LS ol&ste] UVIVis #3347 (UV-36002300 VCE,
¢ A Aglo) gk 2 A2 A aAE J=sA & SHIMADZU)Z =33ttt (Bolois, 1958). DPPH 30mg-g
T Ak 100md 7= oehg &Hol] &afgt ¢ oA (Whatman

B odAes Azl x3hd Zevs el 42 AF No.)Z o3&t o] oo 2mlo] 25 & 25 2ml
A7 (42, 59, 69, 7€), F9E (&, e, o, R B 7K & A2 527 sty BEEEAE AMesle]
ZAsl] 7 AEEA] a3t wHold Al7)9f RS ERlet 525mmolA EHEE ST YRTFEE A Tl A
A} SATh 28 Al A7 RO R dojxl wehE FEE g =< & 2mbE Hrkete] ohxatol] tig SE=e] 7
o] ksl a3E DPPHHOR gRlsieith Z2HlgE eI

v)Zy A7 :g—/\% 04 =
M o e DPPH 2]zt &4 &4 (%)
NEHIITY] FRE

1 AZNE 2 FE2 ZH -5 IEL-‘?%EEQ Fa=1

RE AEE FA g2 24 Aduista -84 e
g} dge] oA Aek 2 AFH st ARt Zu ¥ A

Aol AREE AexE 44, 59, 69, 70 50l
NHAsg T AA 9 Ba], 27], A, 2 5 o 2YE oy 1. £EAPIO 2 Mskxo| = bs &itis) AL
7] F2EE ol&ste] FESIGTE 8Y o] FEES HeA sk W3 2ol hydroxyl groupss: 4x-f-af
Ao ARgEA] 42 o) HIZklA 8¥o] HH oju] Z7] ] = okgslE T2E /T Q) ARE el 7)E
o] "Wusa] UE, A & S07 AR okom, 799 o7 3kl ghgo) FHA o=z TlodshH, Thekgl AEA A
2zo] ¥ ke gURE GujE Wy A)Zshd me ojokRo) TAEE 588 ARo=m deA Ut Adkx AAE 7

Anjz ol Faitkn Uelxl 7] whze] AgelA Aslsict.
EEECEEREE TS ol dobiElolE, Fuw
kol elsto] SaE 3]
el jsje] ool
ek,
LI EEIPTLE SECE Y
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Al Al Holr] sk
zb g (3L AEAZIAL 54

7 1kg 4g FE5 2
2 ez B AR
2k 58} 50CE 7} 3l
flol cdites Zo}
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W pestod FAA FE=2
et al., 2006; Hwang and Choi, 2006).

2. AP, 2914 SZjds & 2o

F ¥ ¢3S UVNis spectrophotometer & ©]
725 mel|A FEEE ZARHE Folin-Ciocateue] W
AEek (Gutfinger, 1981). AXE 10mb 2] A|@ 7ol
°] 200 ppm HE-S- gl 1ml I} F{FSF 5mlS HrlslaL
204 1ml 2] Folin & Ciocateu A ¢fa &3t6
28k TR 10% NaCO; 1ml 2 A5t ol
£ coffeic acidE 0~100mg/100md &) F== A|Z3l] y=
1.0098x + 0.0104 (R?=0.9994)14 ZHAdsled 7A=aldn).

=
ol

3. DPPH 2ICIZ2 2Hs AiE
gatslehd A9 1,1-diphenyl-2-picryhydrazyl (DPPH)<]

= s
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v wstg T MeOH &)

T ke Mgl 3%
2 goRVH 5008 5T

g o]&atie At Az
Aern B5 &g =
=2 AN A9 259 F=
12389, r= 2 AT A% 1386 ¢0] FEHU
24 MeOHE Si2 AME-st 797t 7 a2 o)07] wf
o g F& 2¥S MeOH grllox] 434313t

AN 7)ol W2 Atk MeOH FEE9] & H=315ME
o F4 Ayl (Table 1), 7€ A3 Eo] 153856+ 0.02mg/100
o= 7Fg =9k, 69 A FEe] FEES 942,78+ 0.02mg/100
el WA 4, 59 AFHZ2 ZH2E 77112+ 0.01 mg/100
g, 757.65+0.02mg/100ge &, 5€9] AJFHFo] M v
e Bk

78 AFEo] 7P B ZTEs et erng 7¢
AAEL A52 ARSI H9de)] 2 Hd8l% MeOH &
o HE3oE e At Aiks Table 20 YERARL

3}
=]

Table 1. Content of total phenolics in different growth stages of the
dried whole plant of A. pilosa.

Total phenolics (mg/100 g) = SD*

Harvesting time

. MeOH ext.
April 771.12+0.01
May 757.65+0.02
June 942.78+0.02
July 1538.56+0.02

*SD : Standard deviation
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Table 2. Content of total phenolics in various parts of A. pilosa.
Total phenolics (mg/100 g) = SD'

SH

o E2|ul=g

2k 9l DPPH 2iC|Z 47459 i}

Table 3. DPPH free radical scavenging activity in different solvents
of the dried whole plant of A. pilosa.

Parts used - -
-F [
MEOFTExE Different Content of total ree rzﬂicva;t;((:%engmg
Root 2551.27 £ 0.10 solvents ext. phenolics
Branch 1181.35 £ 0.04 500 pg/mt
Leaf 1527.96 + 0.08 MeOH 885 ng/1 00 g 93.9 =+ 0.08
Flower 3548.16 + 0.12 Water 856 mg/100 g 87.9 £ 0.02
SD - Standard deviation EtOACc 337.3 mg/100 g 22.9 = 0.05
Chloroform  280.9 mg/100 g 20.2 = 0.03
Hexane 77.3 mg/100 g 24.2 £ 0.04
ZLoJ| A A} =0}77 BH A
o} Zojlx 354816+ 0.12mg/100g= 7P =4I, EEElolA ASA' 99.60 + 0.25
2551.27 +0.10mg/100 g°] A th. x| L3} Z7]= 1527.96+ BHT* 89.18 + 0.01

0.08mg/100g, 1181.35+0.04mg/100ge] S HAth ol
M e MBS A ek ARlE doz ek
S BYWY BAR AgshAd dehd, 78 Fo) UrhE 2
7] Aol ARk Ro] THALL & 5 AT,

N

. Mskxo| 29|H DPPH 2lC|2 & Hs Hlw
AslsS AHEE R AAE Folste] AlsE AAlshe
58S #7135t (Davy et al., 1990). dlsks =4 Hbjo
2+ DPPHE o]&3l+= W (Blois, 1958), B-carotene
linoleate=S ©]-8-3k= W (Miller, 1971) 5 thdgh Wgol
AUtk B AFollM= DPPHO| itz 47 o] &4 et
Zol| AAE Zosle] ofAFERIAN EFHE, polyhydroxy
WS sl ffste] ShdEo] Ze Apo] EAE = s
gaaiglon, Atz FE2E Foll X3 polyhydroxy 83
% 3RhEe] Uz AA%S 43T (Peter, 1975).
M8kro] 55 Zo) E£34E polyhydroxy W 3ER
catechin, querceting}l 72 EAHFo] 22 IEZFE
catechin®] %<4 pilosanol A, B, C (Kasa et al., 1992)}
quercetin®] 391 Xl w9l o] AFH quercitin (1, 3-B-
D-gulosyl) ¥ hyperosde (2, 3-B-D-gdactosyl), + 70 =
(3-B-D-glucosyl-1-B-D-gulosyl)e] AzE rutin (2 22 3}
3FEol M HH agrimonolide, agrimophol, agrimol (Kasai et
al.,, 1992), agrimonic acid A and B (Okuda et al., 1984),

agrimonin (Okuda & al., 1982) 59 3=

-

pu

o

4l tannin =

Ask e 2 BAFS 47 FEEE] BelA Ak,
ofe] 7k guE AMgSl] FF E80) ME F AE WY

[e]

< v oulAdgolx] WErS gule] HE- F Hlis Fheol
885 mg/100 gol o Ex} ofdolAE|o|E, SRR X E, it
o] 7% 7+zb 856mg/100g, 337.3mg/100g, 280.9mg/100 g,
77.3mg/100 g2 2A] Wgk&o] 7P axA o)), 1EEE B

7= A9 e 8elM Fdselon, & de I
J DPPH =z 2728 Agol mgke 8 52 ©

2319t} (Table 3).
AFHAAZE (42, 59, 6¥, 7€) Aex MeOH F
Z=9 DPPH oZ &AZE-S A8 A3t (Table 4), 7€

[CRE=1

=
yiy
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TASA: Ascorbic acid, *BHT: Butylated hydroxytoluene

Table 4. DPPH free radical scavenging activity of the methanol
extract from different growth stages of the dried whole
plant of A. pilosa.

Free radical scavenging activity (%) = SD'
MeOH ext. (500 ug/ml)

Harvesting time

April 51.69 + 0.07
May 69.15 = 0.03
June 81.15 = 0.03
July 91.79 = 0.01
ASA* 99.60 + 0.25
BHT® 89.18 + 0.01

SD : Standard deviation, *ASA: Ascorbic acid, SBHT: Butylated
hydroxytoluene

Table 5. DPPH free radical scavenging activity of the methanol
extract from different sections of A. pilosa harvested in

July.
Free radical scavenging activity (%) = SD'
Parts used MeOH ext. (500 /il
Root 84.43 = 0.01
Branch 69.72 + 0.01
Leaf 74.40 = 0.00
Flower 90.30 + 0.01
ASA* 99.60 = 0.25
BHT® 89.18 = 0.01

SD : Standard deviation, *ASA: Ascorbic acid, SBHT: Butylated
hydroxytoluene

AFE0] 9179+ 0.01%= 7HF =%, 6¥ A)FEe] 8L15
£0.03%e |3t WA 4, 599] 2)FH2 7F2}F 51.69+ 0.07%,
69.15+ 0.03%%, 4¥2] AFEo] 7H¢ e AATE Bk

Hopdo] w2 Mdkx MeOH F&E9 DPPH #u)Z 4A
A4S B3 A3} (Table 5), 719014 69.72 +0.01%, e
oA 84.43+001%= 7FF =dth UHA] s} & Zhzt
74.40+ 0.01%, 90.30+0.01%%] &A5S EA{T ©] Ax=
FE e ksl sl sAe > e > > E7EA

% dEshael w49 AAS o] & Hmite] e

R
[e)
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W= Al S¥o] Erle A BRRE AMERE 79 2F Cheng JT, Hsu FL and Chen HF. (1993). Antihypertensive
slo] o mME 7kE Au@A LS B Wovt 9 ﬂggl;s ;;OZ]O 5:287Iea/es of melastome candidum. Planta
= 2% sk ivk Dayy D and Gautier R. (1990). New perspectives on the
RikslA Q] olAmi=ERIAE BHT (RYd3H4tskAl )= DPPH biochemistry of superoxide anion and the efficiency of
Tz &7 @2do] zkzt 99.60+0.25%¢9t 89.18+ 0.01%1] . wf:f%i\lde lgismtat? gimha“igz Pga”llmg'ogﬁ 3K913§§|-40J5-E

_ ran anner erman arks E and Kinsdla JE.
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A dﬁj MeOH FZ8< H: 6% ojdo24 =8 (1999). Inhibiion of oxidaion of human low-density
2beb 28-S JERIITE HA sisHAE iR AE 7Y lipoprotain by phenolic substance in red wine. Lancet. 341:454-

o] His SFEEA AL Asakst 270 ofs) PR
gejrjze] BAE AT AY &S Aalste] kst &
H72Ae] dge sirjy d#x JeE=ZE (Cha and Cho,
1999) Atz7E Al =& sty His 2 g8 2
THR7F =& Ao = dhdET)

Aokas AR APAE wE
S 7P ARR AR Ale 79Y
4 ANFHE AezolA *ﬁﬂﬂ@
o|x|ut &AlzlEA] AR

E

T 3]

Al AMgShe 7
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4

=
gzl
i Wl =717 o
Ho] ATk 487} 549 XHH He A
T BHA Hup vt vehstt o) 49
o] & sHEER] polyhydroxy "3k shetE
1517 Wtk ARde stgstar glon
she A, d71se] Az, ek
ZH-J/\] 1= 74 |37t Atk Ae
FEEe| dEsiehee] ot ke 24 A9
FF vl oJshd Mtz ¢ AEAol =
ZHele BR7EA7E Sle AEE Azdn

gk=

6]—)\]—§—
sl

/g/k% o]

L%Ei%

2| 2

B =TS FETA AEE w7 A e A
Ao e A7de] dRE A7) Aol =g
Ytk @AHE : 105029-03-3-CG000).
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