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AR X(Leonurus sibiricus) =252 A4
Biological Activity of Leonurus sibricus extract
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2.1 N H 77|

AR 7172 2bsE71(INVC-2100, Eyela, Japan),
UV-VIS spectrophotometer (Gensys 10S, Thermo,
USA), ELISA reader (Sunrise, Tecan, Switzerland),
Incubator (SLI-700, Eyela, Japan), Shaker (Titramax
100, Heidolph, Germany) < AH&-3F%

ARESE AJeRe 2 2-diphenyl-1-picrylhydrazyl,
nitrotetrazolium blue chloride, xathine sodium salt,
xanthine oxidase from bovine milk, elastase from
tyrosinase, L-tyrosine,

porcine pancreas,

N-succinyl-(ala)s-p-nitroanilide, tannic acid,
Folin—Ciocalteu’s reagent, quercetin, aluminum
nitrate nonahydrate < Sigma Aldrich (USA)A} A

2 AHgaigion 1 o) 4ol AHgE BE Alke 9

G ke el A

Axd des FEE %‘?(5 & = &
0

g

S A3, %3} NaCl %"—HEE back washing3}al, T
NaxSOs= g8 3 7SF 5531 021 g9 #9&5 o
‘3}04 dichloromethane (MC)S-

How g w5ato] 052 g
%%— of thete] etylacetate
e 2 HoE g

L. sibiricus (50g)
Refluxed with 7056 EtOH

Ethanolic extract (16g)

Crude extract 5g suspended in HxO/Hx

Hzx Fr(02lg) Aq Fr

Suspended in HzO/MC

MC Fr{0.52g) Aq Fr

Suspended in HeD/EtOAc

EtOAc Fri03g) Aq Fr

Suspended in H:Ofaq BuOH

BuOH Fr(2.3g) Ag Fr6.67g)

»p» 13 1. Procedure for extraction and fractionation
of L, sibiricus

2.3 A48 =9l

231 & Ed|H= &2 54

Z Zy ¥y &S Folin-Denis WH[10]052 =4
stgdom, At A9 Al 1 mell 95% ethanol 1

et F7F 5 mE F71skal 1 N Folin-Ciocalteu’s
reagent 05 mE 2ol & 4lo] T 523 WS &
10% Na,CO3 1 mE 718+ & 725 nmeollA] 1A17F OI‘H
of 35 5743t tannic acidE °]&sto] W %}
/HQ 74\‘—‘/1:/\%O§_H E1 0]:—9- i}/‘\l—é}%u} o] [I:H 743}:}\-]_0‘
tannic acid 3% 10 mgs ethanol 5 méell &34AA &

% A9 AxE the 493 FHAA AFgaT
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no
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th ol F Sehrieol= 32 querceting ©]-8-31¢]

4

AT o niE 4 .



oIz X(Leonurus sibiricus) FES9| Ma|&ty

2.4 M5t gt 2

24.1 DPPH radical 2H24 &%

DPPH radical (2,2-diphenyl-1-picrylhydrazyl) 2~
ALy 42 Bloise] BH[12]S #Esto] Attt
7b FEHEE ZAS AR 20 w9t 0.1 mM DPPH €9
180 wlE E3Fet 3 203 &<t A=elA vEEAZT 1
% ELISA readerE AH&slo] 560 nmolA $HEE =
sttt AlmE 7k @ tiEatd Blalste]

DPPH radical 2A84& W5-&(%) 2 VeI

2.4.2 Superoxide anion radical &HEM =X

Nishikimi¢] *#H[13]S ®&3te] 3 mM xathine?}
0.6 mM NBT €< 15 mM Na,-EDTA €9, 50 mM
potassium phosphate buffer (pH 74)5 &gato] Al
8 30 wE #7Fskar 0.1U xanthine oxidaseZ 50 0
7Fsted 5871 shaking 3 3, 7)ol A 37 CE 20
P WREAIFAT vhg-o] ¥ & ELISA readerg AH&-at
o] 560 nmellA FFEE SASAh ARE HeHA]
&2 th 27ty v)aLste] superoxide anion radical 27
e WEE(%) =2 YERIUTE

2.5 gdsn £
AJH %z FEEY BYES gy dubgel el

A AL 4% Candida albican, Escherichia coli,
Pseudomonas aeruginosa, Staphylococcus aureuss
thAH0 2 paper disc method [14]2 SA3s 24
T 1 WgolE FH3sko] 10 mle] brothdl HFsta 37 C
oA 24~48AIZF wiFste] EAstAIZl & A A
brothE 410 F%=7F ¢F 10°~10° CFU/ml 7+ = =5

S e o] TS wHEo] i agar iAo A
st - spreaders ©]8sto] sl EEEAALE

o] nfZ+= Apo] Hit¥ paper disc (6 mm)dl FE=

LA o] 2843 A4 == DOPAchromes H]AH 0=

i

St HZAIVA A o5 SAskSiTHI6).
0.1 M sodium phosphate buffere} =8 J2x &
& 20 pbs E3sto] 5ttt Aol A RESAIFI L BE

o]l EJZAUA (1,100 unit/me) 10 x9F 1.5 mM
tyrosine 50 s E3ste] 37 CollA 1027+ vHAIH
o}, Wkg-o] £ & ELISA readerE AHE-3F4] 492 nm
Ar FEEE SASCH, FEES WA &2

2wt vl wste] EJZAUA A8 84S AtEs.

l

262 YEIAEN Ko 24 =3
A} EbA] A A2 James 9 WH[17]S o] &
3t 2743ttt 50 mM Tris-HCl buffer (pH 8)<}
sEH AR 30 ul, 1 mM N-succinyl-(Ala);—p-
nitroanilide 30 W& €% ¥, 0.11 U dekERA 20
W 7¥ste] wjekrlel|A] 37 T2 204 <t WA AT
WS- £ ELISA readerg ©]-8-3t4 405 nmollA &3%
7803 AR E APk 98tz H]ulsto]

At EpA] Aol D MEa(%) 2 HERSIT

8,000 7he] 7x5 7] Aeow EAeh )

. =4 3
TRl gt B4 W B S AL B
Qs e A BAES A 40l 9] ol

A E 7= AR delA Jei18l F EeHs
S A Hste] AXELEA tannic acids
6.25~500 ppm Lz 3t AHAS 2 A3 7
29} 7ol s at AR =09992)S LrEhASITH

¥ = 0.001x+ 0.0125 _
R* =0.9992

absorbance

N _
/

o 100 200 300 400 500 600
concentraion {(pg/ml)

0.1 v

»p» 18 2. Calibration curve of tannic acid



X 1. Total polyphenol contents of solvent fraction
from L. sibiricus

Fraction Total polyphenol (xg/mé)
EtOH 6850 + 0.42
Hx 5456 + 0.09
MC 240.19 + 0.45
EtOAc 201.32 + 0.40
BuOH 69.42 + 0.68
DW 4436 + 0.36

Aleldt 2= AlgEelA 50 pg/mlol

el
de] EgullEe] - Aoz yehtor 53] MC
233} EtOAc %Qoﬂﬁ 200 pg/miel o2 Z =
o] gto] 71 =& Ao ® LERITE

A E%Zai/ﬂ quercetin% 6.25~500 ppm EEE 3
AR e A 18 33} o] akE sk AAA(R

=0.9994)<= HEPAA.
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v=00026x+ 00507
R? =0.9994

08

06

e
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o T
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concentration (pg/ml)

»p» 1J8 3, Calibration curve of quercetin

T 2. Total flavonoid contents of solvent fraction
from L. sibiricus

Fraction Total flavonoid (xg/mf)
EtOH 1742 £ 0.01
Hx 30.69 = 0.01
MC 65.16 + 0.01
EtOAc 60.69 + 0.01
BuOH 896 + 0.01
DW 1.08 = 0.01
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3.2 Mgl st
3.2.1 DPPH radical 27122
DPPHE AR ghtlze] obgdy mdzx wg =
DPPH radical®] A= 2y ehe]zhe] aAwgo] X
PES & F Ja, AAHIsRe] 2719 A=
& A5 7 7] Wil AR st a3E 54
DPPH radical 2245 Z70] @o| o] &R rH20].

2

£

&l 2 gud 359 DPPH radical 4~4%
s A A Fol % oF4 9% DPPH radical

2-8-& YERUTH 11 4]. 53] EtOAc 29 4
250 ppmellA 82.64%, 125 ppmelAl 76.23%, 62.5
ppmellA 56.11%°] Asjeds Heflo] BE AsE
ZolA 71 =2 DPPH radical 2424S B3tk Al
759 DPPH radical 27482 EtOAc w8 > EtOH
3 > BuOH 3 > Hx &8 MC &3 & 28 ¢
o= VRt

METOH MHX MMC BEA MBuOH MDW

250 125 625

dpph radical scavenging activity(>.of control)
=
s

concentration of sample (pg/me)
» » 13 4, Effect of solvent fraction from L, sibiricus
on DPPH radical scavenging activity
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32.2 Superoxide anion radical &M &2}
Superoxide anion racdical #3282 xanthine
oxidase®l| 2J8] A% superoxide anion radical®] A}

&5 Algd o) AAE &S 54 }04 kst &t
2 sk dow 4uA guH2ll 9Qrx FE8
2 g 229 superoxide anion radical A 84S

=45t Ay FoFE oFEH 0% superoxide anion
radical 27285 HEPHSITH 17 5]. 53] EtOAc +
g o] 75 250 ppmol| A 89.23%, 125 ppmol| 4] 72.16%,
62.5 ppmoll A 60.97%<] AFEd-S YER o] EE Al

85 FA 7 =2 superoxide anion radical 27
AL B

]

Al5E9 superoxide anion radical A&
74L& EtOAc 3 > BuOH #3 > EtOH £38 > &
3> Hx &8 MC &3 £02 ey

WETOH MHX MMC MEA MBuOH WDW

40

superoxide anion scavenging activity(%of control)
3

250 125 625
concentration of sample (yg/ne)

»p» 13 5 Effect of solvent fraction from L. sibiricus
on superoxide anion radical scavenging

activity
3.3 & &1t
AR % FEHEY gud B39 etans dolny]
Aste] WA mAE 4F(E coli, S aureus, P.

aeruginosa, C. albican)® ™3l paper disc method&
ARgste] At g atE &8skl 11 A 1 3 UEhY
Ak

¥ 3o Yehd nie} o] BE A|RE] E. colidle=
e ads Hepfislon, 53] EtOH¥ BuOH €]
A 7 = g edE BHITH9~11 mm).

C. albican®l= Hx +gvte] 35 Yepjglon
(7~9 mm). S. aureus®} P. aeruginosadl= EE £3
o] gt gle AoE Uit

I 3. Antibacterial activity of solvent fraction from
L, sibiricus

Fraction Diameter of clear zone
E. coll S. aureus P. aeruginosa C. albican
EtOH . - - -
x = _ B ++
MC + - - -
EtOAc + _ - -
BuOH . - - -
DW R - - -

- sign means no inhibition (6 mm), + sign means very slight inhibition (6~7 mm),
++ sign means moderate inhibition (7~9 mm), +++ sign means heavy inhibition
(9~11 mm)

3.4 ecdt g1t

34.1 EIZAILIH AMsf g1t

E]ZA|UYA|= tyrosines DOPAZ2] Hglol] ojst
ot olyg} DOPAE DOPAquinone®.2 #ZkA|z] o
24 A9 melanin MAE AAste WHEol Holahe
T8 A FoohE defA ArH22l Rx FEE Y
Srd Zo] i HEAUA 24 Asjads
tyrosines 7|d =2 o]g3le] A3} 0
T8 60l YeEpITE SR EZAA] Aeg
35 vlugt 47 MC w9 > EtOH %% > Hx ﬁ%
> EtOAc +3¥, BuOH #3, & #3 Fo& Yo
), 53] MC +9¢] 7% 125 ppmellA| 62.8%, 62.5
ppmOll Al 41.4%2] = E]i/\]‘/}xﬂ A& e
At

METOH EWHX WMC HMEA MBuOH NDW

r w = w @ =1
=1 =} =] S S S

inhibition of tyrosinase activity(*of control)
.
1=}

o

250 125 625

concentration of sample (1g/n2)

»» 1T 6, Inhibitory effect of solvent fraction from
L, sibiricus on tyrosinase activity

342 AEfAEH X 2ot

AepeAlE 95220 S-S ek 2agh
AT WAl Bolshs AekiEl AeRaEh: &
AR A ArH23) Rz FEEI Sud 289
A} ~elA Aef 3= WA == p-nitroanilide®] 4



S22eN%513] 133 M3 |

73t kel
2 ko] A]ZZ 1000 ppm, 500 ppm, 250 ppmO-&
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o] ERWHA FREE S48kt ofRol 9
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H 5 =
E—Lf—o] o o= o:l' 7534 MC V‘i‘@ﬂl} EtOAC 'EL
oA Z+zF 200 pg/ml 014, 60 pg/ml o102 7H =
LFERSE

DPPH radical®} superoxide anion
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Y BT FL ARl S YERItE 53], EtOAc
130 79 250 ppmel|A] DPPH radical ¥} Superoxide
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BRI
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