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Abstract

The aim of the present study was to investigate the antioxidant activities of methanol extracts from whole
plant, flower stalk and stem of Hagocho (Prunella vulgaris). Content of total phenolic compound was the
highest in flower stalk (77.1 mg/100 g) and those of others were below 54.0 mg/100 g. Flavonoid contents
was the highest in stem (36.1 mg/100 g) compared to other samples. Electron donating ability of Prunella
vulgaris was activated at over 70% in all samples at 500 pg/mL concentration, especially, the activity was
the highest (92.1%) in flower stalk extracts. Reducing power showed similar tendency to electron donating
ability, which was significantly higher flower stalk (0.3~1.9), whole plant (0.2~1.6) and stem (0.2~1.5).
Hydroxyl radical was scavenged over 80% in 100 pg/mL concentration and was not significantly different
between parts. Antioxidant activity in B-carotene-linoleic acid system was 47.5~84.6% when 1,000 pg/mL
methanol extracts was added to reaction mixtures, and flower stalk showed the highest activity. Ability of
ABTSs cation decolorization from Prunella vulgaris was activated over 50% in all samples when 250 pg/mL
of methanol extracts was added to reaction mixtures and 500 pg/mL were the most suitable concentration
for its activation. Nitric oxide scavenging activity was lower under 20%, but its activity was significantly
higher in flower stalk than other parts. The results indicate that flower stalk from Prunella vulgaris has potent

antioxidant activities.
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FEES 250 pg/mL # 1,000 pug/mLe]
+ pH 2 24 =5 43t pHe pH
meter(410, Thermo Orion, USA)Z A3t oH, 2 ==
UV spectrophotometer(Optizen 2120UV, Mecasys Co.,
Ltd, Korea)Z 280 nm<} 420 nmol| A 242t A3t S34 %
#o g2 e ATHI2).

zg_ ﬂ-”h: 5":' EE—}E&EOP: I-IEI:

F He &FL Folin-Denis¥ (13)d] Wz} 2t F&&
mLol Foline-Ciocalteau A1¢F 2 10% Na;CO3& <Y 75_’._— z+
mLA 2HH 2 718 oS A2l A 1A A S &
oMY FHEE SHIAL. EFF L= caffeic ac1d(Slgma
Co., USA)E Al43ld A5 SYU3 oz B35y
de AFHogRE F dE FIFS HEIAG SHR=
o= 32 Moreno 5(14)9] Rl wet FEE 05 mLo
10% aluminum nitrate @ 1 M potassium acetate 2z} 0.1

 EERRE E R RS

mL, ethanol 4.3 mLE 2HHE 7}8le] £&35l 2204
=7

4087 AR o5 415 nmolH FHEE S ATh
Quercetin(Sigma Co., USA)S ZFELE o] 42 HEF

Ao 2HE F EgEolE g ALlstAH.

HMA=0is &Y

AAF 5L Blois(15)9] ¥l we} 1,1-diphenyl-
2-picrylhydrazyl(DPPH)9 tj3t AA}Fgolso0 =2 A5 3
488 439 F 94T EY AR FEE 2 mLdl 10
mg/100 mL9»] DPPH &9 2 mLE 7}3le] Ao A 10x7
g wukgk & 2087 WA A 525 nmell A §REE S
ST AAFT AT AEH T FHMFY FFE Y
Z Ytk

24 =X
- o

Oyaizu(16)9] *Hol we} A5 1 mLol| 14 &5
(200 mM, pH 6.6) ¥ 1%¢2] potassium ferricyanide 2} 1

S A2 74 v 50°CY] & el A 2027 WEEA
Atk o710l 10% TCAENS 1 mL 718} 5000 rpmeol A
1087 A48 & 42 A 1 mLol /G 2 ferric
chloride 2+ 1 mLE 7}ste] £33 & 700 nmol A SF=E
]
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Hydroxyl radical 27 &8

Gutteridge(17)¢] ol wel 1 mM FeSO/EDTA &
10 mM 2-deoxyribose @ A5 M-S ZF 0.2 mLA &35t
0.1 M phosphate buffer(pH 7.4) 1.2 mL % 10 mM H->0,
02 mLE zHbZ 71g th5 37°Cel A 1AI1ZF ¥hg-A170 &
28% TCAEN 1 mLZ W& HAA7|aL 95°Co| 8 4
o] A 1087 AAst S & 532 nmillA FF=E =
3tk A1 89 hydroxyl radical 2A% S A8 H7F A5
3= HZRE =3

Lo o

B-carotene-lincleic acidA[0[A EHitsls &8

1 mg®] B-caroteneS 2 mL9 chloroform 2 £33 &
10 uL 9] linoleic acid ® 400 mg2] Tween 402 A 7}3t<
&3 ok A2 AFZS7)9 A chloroformS A A 8haL
FHTE 100 mLZ F8&3 AL 71ddo=m Agskdth
7140 25 mLol A& 05 mLE 7}sle] 50°C 8 Aol A
1AIZE 93 A1 & 470 nmoll A F3=E S79319 21 (18),
Al o] gitskse Als T3V tigk Als J7bY] &
FEHZ A&

ABTs EIC|Z 25 &

ABTs 292 &27% 332 Re 5(19)9] ol wet
7 mM ABTs &9 potassium persulfates 24 mMo| H %
2 gajA17 o GAolA 12~16A17F B2 WA AT

ol& 414 nmol A FF =7 157} HIEE S/FFE A3
T 3mLE Hstd AlEY 1 mLE 7Iste] AoA 1083t



o
)
B
=2
5}
flo
e

HgAIA 414 nmell X FREE &

A7 FRE W2 dep ok

ox
o
2
>
il
fuil
N
-
o
-

Nitric oxide ~7Hs &8

Nitric oxide &A%< Song¥ Moon(20)9] W o wz}
AlE % 05 mLol 10 mM sodium nitroprusside &< 05 mL
£ 7138l Aol 15087 WA AT 7] 1 mLe
Griess reagentS 713k & 542 nmolA] &3 =S A3
t}. Griess reagents= 2% sulfanilamideZ S8} 4% <14F
|93} 0.2% naphthylethyl-enediamide &8 A} 24 o]
1:1(v/v)2 &3] AFE3F T Nitric oxide 2A 52 [1
—(N& Z7He] FRE/FH7 R E)]x10022
ERf AT

oAy Avts =X
bA3Y £A%e Kim @D $del e 1 mM

NaNO; €< 1 mLol A1&¢ 1 mLE 7}sFx2 0.1 N HCIZ}
02 M T4 ghFdo g pH 252 BAP3 v, 45AS

10 mLZ 3t9th o] &4-8 37°CollA] 14]
ZF REEAIZL & v 1 mLE FH3l 2% 2AHEd 3 mLo}
30% ZAHgH oz 2313 Griess reagent(1% sulfanilic
acid : 1% naphthylamine=1:1) 04 mLE X}# & 7}3F & A
B £gste A2olA 1583 A% £ 520 nmollA FEFE
& SAsAT. ofALE AAFTE AR FHIMTA g

AgATe) FRE W G AT,

SAHKNzE|

7t AP 53] oA WHEAFS Edle] AHI do
SPSS 12.0& Ab&3te] BAIAE o, 229 Alge
3 Ha+F2FAE e 4 A2l i #<
2 AL BAEAS 3 F p<0.05 54 Duncan’s

o
M
1%
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multiple testel] ©}h

stalz oW v FEE9) 258, pH B 2=
£ 343 A3 Table 13 20 FE25&2 AxA
56%, il F1elA 4.1%, E71014 55%2 WT-E FZ
o Stalk F98 &9 Aole AUtk A8 pHE 70
~749) WAE AR Fre] fFA} Adlou B F4 pH

5o Pakst &4 1537
H ATk
Ju 5(22)& 1659 SIAE U2 EFEEY] &
= AT AT A>A>FE>EVY] £272 FE0] Fol, A
EF7Y F= Al A8 AFERS O met F&o] Aolgt Ao
2 B3g bk ot
280 nmoll A 9] FFT 3t P4t

FEsgE e BEE FY5]

HO}-%
iz e FEEL P90 BAgle] BF 052 A=
kol 2152 2ol7t QAT 420 nmol A o) FAE Zhe
243 M) SEE UBhlE A0 FRE gl
245 g4 220 Be Aow a2, 3
W% P MES FEE FRE G A% L F719A
L7, EolE 072 Azsh 2716 wa) A4 we
ghe UEho] gas B Feo] A sow 2=t
1659 BobA) BFEEY FYEES Y A3 BE
M 28722 7H wghom, GNAEE S5 A0E B
o el wers 23d

= Hz=stEE 3 EelE0l|E
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Fig. 13 2t % ssstdE9 5 ZolA 77.1 mg/
100 go.2 b2 B9 H3] fFojdoez Egon, dx9f
=7+ 247} 539 mg/100 g & 536 mg/100 g& 2 &aF x}o]

7F Il SRR ol = E7)9

ool 22} 36.1 mg/

100 g# 345 mg/100 g©. 2 A o] Z7|9} Zizte] f9
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Table 1. Extraction yield, pH and absorbance value of Prunella vulgaris

Hes FEE5S 100~1,

FETd T AssdEd ETEEolE FF

% vEa3Ee) ol
Ape3 Feb e Wl

NE o #l=s etz ol va =
Th22). T3 FEAE S EFEEl
HiolEXT £O1, I Aol7} S
], ol= #l=3ttEo] ditstsdl A
dH A ATH26).

000 pg/mLe] &2 %

Effective part . o D Absorbance Absorbance
Sample (plant parts used) Yield (%6) pH at 280 nm” at 420 nm"
Whole® Total parts 56 7.4+0.03¢ 0.5+0.00™ 1.7+0.00°
Flower stalk Upper part 4.1 7.0+0.02" 0.5+0.01 0.7+0.01*
Stem Layer part 55 7.1+0.01% 0.5+0.00 1.7£0.00°

l)S‘ample concentration is 1,000 pg/mL. “Sample concentration is 250 pg/mL. *Whole: Flower stalk +Stem.
ACMeans with different superscripts in the same column are significantly different at p<0.05. NSNot significant.
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Fig. 1. Total phenolic compounds and flavonoid contents of
Prunella vulgaris. Whole: Flower stalk +Stem. *Means with
different superscripts in the same experiment are significantly
different at p<0.05.

Table 2. Electron donating ability of methanol extracts from
Prunella vulgaris (%)

Sample concentration (ug/mL)
100 250 500 1000

Whole 17.4+1.36"* 44.4+0.16™ 80.6+0.57" 89.9+0.08""
Flower 21.9+096™ 529+1.07"° 86.9+0.26° 92.1+0.17%
stalk

Stem  16.6+1.30™ 37.3+1.86™ 73.1£0.28" 90.7+0.47"

YWhole: Flower stalk + Stem.

“dNeans with different superscripts in the same row are sig—
pificantly different at p<0.05.
“Means with different superscripts in the same column are
significantly different at p<0.05.

Samples

g3l AAFAFE S A= Table 20 YeRH vle}
ol Mx, £ B 7] EFA T gEAHOZ &40l
ZF7bske AEFel Ak 100 pg/mL H7F Aloll= 166~21.9%
o] W9lg FAdo] Yrgko} 500 pg/mL H7F Alelle 70%
014}, 1,000 pg/mL 7} Aol 89.9~92.1%<] M & &4
o] ol on, BE FRAA Edirt /Mg &40l Euh
ol AE Fo F HEIEE T 71" Ao
=, 29 dgs FE2E9 e A ﬂ%ﬂw
¥ o] 2 §v RYEN AATATE 34
= Lee 5279 Ruox & X540

AEA = I AR T80 w2} Mg 5ol ApolE Hel
=8, 27148>e0>gu>ue] £oz Aoy dollA =
omn o]z AEAUW #H=3etE B FetR ol ko
oEF ot Rarh Aoh(28). g wite] Fo)d HAF
o5 ASE>TIY £o HEFE Fgol vaEH
olm, el = E>U>FZY o7 HMAFAT] =%
o] Ae FehE o= Fgd oEF ozt B
Hol JEEAD P T RAEL B 2Ye) ﬁaqlsh FAF
stk vEAC AuE §ujd FEE9] AAF AT 1038
~21.13%(29), W Were FEFEL2 17.22%30)2 A5

X% oq]»l /\];ch] 3)

CRRE S

Table 3. Reducing power of methanol extracts from Prunella

vulgaris (absorbance value at 700 nm)
Samples Sample concentration (pg/mL)

100 250 500 1000
Whole” 024000 05+0.01"*  09+0.01®" 1.6+0.03®
Flower 03001 06+001"™ 1.1£0.02°¢ 1.9+0.04
stalk

Stem 02+0.00™ 05+0.01"* 08+0.01* 15+0.02%

UWhole: Flower stalk + Stem.

“\Means with different superscripts in the same row are sig—
nificantly different at p<0.05.

ACMeans with different superscripts in the same column are
significantly different at p<0.05.

o] HE3E FFH HAAF AT 7| FHAo] EyvE
Ryu% 9jth

2y

gL Table 37 o] AAFATH 2L HAFo =2
A8 H7bs =7t Bobgl wet &/do] Sk A shar
Z ZdE 100~1,000 yg/mL #7} Al 03~19, AZE 02~
16, 271€ 02~159 HYE ZU>AZX>EY) £HZ &
@%a% Uetilen, 53] ErolA Folz oz &4
=S

F B2 $0Yo] 1000 pg/mL] F=
) APAE F 9

Bokm o uEe FaEoldhn B g 29),
Snzel BAYL ANE FE80) We) et B Ao
= F990

Hydroxyl radical &7
AT T AHsE ol T8 98-S
hydroxyl radical®] AAo| thdl stz WeL =5
S =73 Azt= Table 49+ 2th 100 pg/mL 3
80.3~84.9%= Mzl Hlsl ot Z7]ol A freo]Z
RO A F O HTFEE St wWE &9 ST A
#tt], 250 pg/mL 37} Aol 85.4~86.2%, 1,000 png/mL 3
Aol 87.4~888%2] M A8 Ztel #2927}t glsich
W&l o Ehg FZE-o| A hydroxyl radical &2A %S 4>
E>F29 wollon, e OﬂE‘r% FEES P>
Aol o Fe| FAo] ta EI|E RS, FoEE
2 Zole gAve Ral)=, % Ag AR 23 Ao

H}F Mr o2 l‘Il‘

B-carotene-lindleic acid|oflAM K| &l nfAtS} °*X1I%

stz WgE FE2EY AAHiE dA5E B-caro-
tene®] $F4-2 linoleic acid emulsionA oA =3 ‘J QJ»]-“
Table 59 2t} 100 pg/mL 7} A A A HA3E J A&
204~259%2 Eo| A FFo g =korw 500 ug/mL
A7 Alol= Z2U0lA 67.3%F Az vls] oF 1.78) A=
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Table 4. OH radical scavenging ability of methanol extracts
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Table 6. ABTs radical scavenging ability of methanol ex-

from Prunella vulgaris (%) tracts from Prunella vulgaris (%)
Samples Sample concentration (pg/mL) Samples Sample concentration (pg/mL)

100 250 500 1000 100 250 500 1000
Whole” 80.3+1.75"* 85.9+0.36™ 87.5+1.19"* 885+0.85 Whole” 28.8+0.70® 74.3+057"" 92.3+0.23° 91.4+0.76

Flower 84.9+055" 854+1.02™* 8694054 838+1.16
stalk
Stem  84.6+068" 86.2+053"" 86.8+0.24"" 87.4+0.73"

Flower 36.7+0.39° 756+162" 90.6+0.36" 89.8+0.59"
stalk
Stem  20.0+3.05" 55.1+225"* 88.1+£0.97" 85.0+0.61°

YWhole: Flower stalk+ Stem.

““Means with different superscripts in the same row are sig—
nificantly different at p<0.05.

ABMeans with different superscripts in the same column are
significantly different at p<0.05.

Table 5. Lipid peroxidation inhibitory effect of methanol
extracts from Prunella vulgaris in B-carotene-linoleic acid
system (%)

Sample concentration (pg/mL)
100 250 500 1000

Whole” 204+1.85 364+1.07"" 38.3+2.83" 475+1.07"
Flower 259+321% 457+1.07" 67.3£566 84.6+3.86%
stalk

Stem  222+1.85P451+283" 482+0.00" 77.8+3.71°"

YWhole: Flower stalk + Stem.

“dNeans with different superscripts in the same row are sig—
pificantly different at p<0.05.
“Means with different superscripts in the same column are
significantly different at p<0.05.

Samples

o &/do] 9k, 1,000 ug/mL A7} A= A #4hs o
Aee ZUolA 846%=Z 71 Aol oy Axe
475%% o] gt

Z‘J%"Eﬂl‘j‘gl E 9 60% e FEE9 7(] A7 iksl oA
2 & FEE UAh =3 BHigo] Et](2) AL
z 59 34 A B w7 o e

mL 7} Aol 70% ©]’¢<] X dits) O—VH%‘D] Eig u}
ATHED). A WX Fedt 22 &7 3’%*}5} )
w2 A ¥F$-8le] hydroxyl radicals A
7} AP, Axete] X FAAaks) dk--o] radicalsoll ¢
3 AP =3 A U] DNAS] £4744] 28 stth=
& uj, hydroxyl radical 27 @ XA #}Aks A F5o] ¢
gt Stz Fole 23 AStEY AAZAIAAZ FEE AL
2 o tHEr

i ofr

ABTs BIC|Z &~Hs

stz e FZE9 ABTs 9z £2A%5S Table
63} 2ol 250 pg/mL A7} Al 50% ©]/d<e] B44S YRR
°m 500 pg/mL H7}F AlellE 881~92.3% = &Ado] H-2o 4
o= Z7hstnt. 28t 1,000 pg/mL H7F Aol = gA4e
85.0~91.4%= 500 pg/mL H7} Aol vlEte] 222 =}o)
7F e, starxe] RoE AATE Ax>EUY>E7]
o)Atk

A £ & 9 60% e FE2E2 ABTs #@dz
2750l 90% oo Ehtha Haso] Juh(2). =3

UWhole: Flower stalk + Stem.

““Means with different superscripts in the same row are sig—
nificantly different at p<0.05.

ACMeans with different superscripts in the same column are
significantly different at p<0.05.

AwE god FE29] ABTs 2oz
mL 37} Al 11.26~4353% 2 o} E FEE X
skl AR o) AAEos B Sd¥Tde & FFS Hol=
g, ol= Al&e itdls 71%ke] Aolstr] miEol2tal Bl
vk TH29). Choi 5(32)2 A1 Ut AlF9] E5 FE5&
of g ABTs sttjd &27% % A3 Az ABTs 2Hd
4 27 AT AABAE 2o O S0l =

2 ¥=3t vgkl C ]9l "lE <ol EAste & Fit
3 =20l 719es FAsed, ole & 24Y 2ask=

Z dA s,

Nitric oxide 2=
Nitric oxide(NO - )= A WollA NO synthase®] Zvi
g 938 L-arginineCZFE PAHE w-&-AJo] 73t
A+ 22 2(33), M EZA 0] At thako] A4

_‘
o
9 W Ao B Ashurge Yol 3

1:1’6_]?_.

3tz W EE &80 nitric oxide &A% P& o
S vl ek Ay Table 79 Zo] A&, ol 2 &7]= 1,000

pg/mL H7} A= 20% vk A4S 2R g2 3its)
5 4 Aol vl tik ZAo] okt wbdd Eie

197%2 A% B 71004 247} 146% 2 14.9%<1 21l 1l
St frojzom Eted, oldd @442 e dste
3= LA AU

Txe F e FFol =2 FEE A nitric oxide 27

Table 7. NO radical scavenging activity of methanol ex-
tracts from Prunella vulgaris (%)

Sample concentration (ug/mL)
100 250 500 1000

Whole”  6.3+1.10%* 11.3+2.12°*" 11.8+1.45°* 14.6+1.70°*
Flower 11.1+233" 143+212" 183+0.97"C 19.7+1.32"
stalk

Stem 35+1.40™ 843+1.19"* 144+1.16" 149+1.17*

UWhole: Flower stalk + Stem.

“\Means with different superscripts in the same row are sig—
nificantly different at p<0.05.

A®Means with different superscripts in the same column are
significantly different at p<0.05.

Samples
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Table 8. Nitrite scavenging activity of methanol extracts
from Prunella vulgaris in pH 2.5 reaction system (%)

Sample concentration (ug/mL)
100 250 500 1000

Whole"” 15.3+2.76 19.3+252" 20.0+1.45"*" 21.7+1.07"*
Flower 11.8+1.03** 13.8+2.34™* 16.1+1.41" 30.7+1.39"
stalk

Stem  14.7+2.42™ 20.3+1.24" 216+2.85" 325+0.99"

YWhole: Flower stalk+ Stem.

““Means with different superscripts in the same row are sig—
nificantly different at p<0.05.

ABMeans with different superscripts in the same column are
significantly different at p<0.05.

Samples
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