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ABSTRACT

Objectives : This study was conducted to evaluate the antioxidative and fibrinolytic activity of the water and
ethanol extracts from medicinal plants,
Methods :

Rhizoma, Shiitake mushiroom) were extracted with distilled water and 70% ethanol, and the extracts were

Five kinds of medicinal plants(Carthami Flos, Glycyrrhizae Radix, Schisandrae Fructus, Atractylodes

tested for their antioxidative and fibrilytic activities,

Results : The highest polyphenol contents of the water and ethanol extracts from medicinal plants were 812,52
mg and 685,44 mg per 100 g of Carthamus tinctorius and Schizandra chinensis, respectively., The electron
donating abilities (EDA) of the water extracts from all medicinal plants except Lentinus edodes were about 90%
at 1,000 ppm and ethanol extracts were higher than those of water extracts, The highest SOD-like activity and
nitrite scavenging abilities (NSA) were both of water and ethanol extracts from Schizandra chinensis, Five kinds
of medicinal plants had fibrinolytoc activity and the highest activities were water and ethanol extracts from

Glycyrrhiza uralensis,
Conclusion :

These results suggest that the medicinal plants can be used as natural antioxidant to prevent

oxidative damage in normal cells probably because of their antioxidative and fibrinolytic activities,

Key words : Carthami Flos, Glycyrrhizae Radix, Schisandrae Fructus, Atractylodes Rhizoma, Shiitake mushiroom
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A27F5ARE AN S A =HAd,

ghobo] AEjed B Salste] AW ot o &
sl oz Ao i3 AL FAoR AT Tk
of gt ZAFRA, Kim 57¢ Sokojshaola] giie] o
g A 13173 Aol o Aol ALgE 180%9] HAF
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Qi w7t AL Aoz JAHE HIo: olFat ok
5o Ak AECBA AIENE e A% ¢=2?. fnk
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o, st % @ﬁ%sﬂw ZARSt A7 71678 AEY
Aol &8st7] At 712ARE A SHch

2 Ao ARE3E SherAlE ATFE(QA4D), HEGARIRAD, f
HERAD, Afd EaHAL RS A8 A9 o
o) AAFEZEADONA FYste] —20C Y] WAL B
stHA &8 ARE ARESIPeH, FF4 1,000 mLef
100 g9 ARE 7Fste 80TCAlA 3A7F &% 33 whE &
%, syt AEEFEELS 70%2 g+ 1,000 mLej
100 g9 AIRE 7Fste 70TolA 3AIZE B9 3§l e 3=
Z, oAmstant. 4 FEEL FHHASUEZVI(EYELA,
Japan)Z ¥&3le] FAAZXI & -70C9 Deep freezer
o REIAA 7|54 AE ARE ARESIGEoH, AR F
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o) FEE9 E9HE RE T2 Folin—Denis®
Pog 24 slgith & ARE 10 mg/mL FEZ ZH5|
=9 g 0.2 mLE AlFB] FHiln FHRFE st 2
mLZ TE & 97]9 0.2 mL Foiln—ciocalteu's phenol
reagentE H7pste] 2 Egst & 387 A2of A5t
483 38 ¥ NayCOs 3 0.4 mLE 718te] Egsta
SHFE A7t 4 mLE e § A4 142 #A)E}
o AL 725 nmolld FFEE SASAS. ol & =
o IFEL tannic acidE 0, 50, 100, 150, 200 &
300 x g/mL &9do] H=E Hsto] 23t REJAOZNE
TdFE kgt

2589 AN 2%

1) TXE0s

AAZ 5 (electron donating ability; EDA)2 Blois2]
e Zstel Z+ AR 2 mle]l 02 mM
DPPH(1—1—diphenyl—2—picryl hydrazyl) 1.0 mLE ¥x
&gty 307 B¢ wHSAIR o ESEEARA 517 nm
oA whgHe] FFEE SHT T AR JAM A - FY F
F= ZolE HEEE U

2) SOD SAEMM

SOD SAFEAS Marklund®t Marklund®] B> whah
Z+ A& 0.2 mLo| Tris—HCI buffer(pH 8.5) 3 mL%} 7.2
mM pyrogallol 0.2 mLE 7}sl2 25°C°ﬂ/\1 1087 9H&-A
71 & IN HCl 1 mL2 ¥ AAAZ] & 420 nmolA &
F=E SHct ARGHY] Hrel BT Alole] &3
= Zpolg WEE(%E ehI

3) OFEMME AS

olAArY AAZE(nitrite scavenging ability; NSA)
AL Kato 59 W™ 23ttt =, 1 mM NaNO, &
2 mLoll Z+ A8 $2E5 1 mLE 7Ista, 0.2 M 784 ¢
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ZHoR whg-gMel pHE ZH2Zt pH 1.2, 3.0, 6,022 ®
A3 oS vl RuE 10 mLE T o] §9&
37 CAA 1AZE §REA & ZF ¥R 1 mLE FHshe
Griess A|2K(1% sulfanilic acid : 1 % naphthylamine =
1:1) 0.4 mLE 73t & Z3iste] Ao 15E7F 9]
< 520 nmoA FHFEE SHst = o4l W
B2 Yehiiglen FAIELS Griess AlF dlAl SH4E
7¥ste] SdstA skt
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PRGNS fibrin plated” S 7 S48k ZHskA,
0.01 M phosphate buffered saline(pH 7.25)°] fibrinogen
< 0.5%7} Hx=F 43jAZ] & petridishe]l 10 mLE EF3
I thrombin 10 unitE 7}t @43t FA 9 fibrin clotE
BN T Aol 1AZE BR8] fibrin plateE AR
o} AL a4THL A 8 mmo paper discE A|ZX3H
fibrin plateo] £1 zF Bxo] Nz} 2&EE 20 4 LE 715
o 37TolA 12A7Fs%E BESAIZ &, ABAdE FEe F99
ARE A HWEE Adsigled, o dixgs
plasmin(Sigma, St Louis, MO, USA)2 SZ=H=Z ZA5}
AMgstTh enjRt 209 FHE8e2 plasmin®] FEE
fibrin SHAL 7|20z AT BRI tisle] FEA]
29} fibrin §3H=e] A wlE=A A,

5. A=

B AgoA dojx A= SPSS BAEY Tz
(version 12,00& o83t BHAY} EELAE AETIHS
™, one way ANOVA test ¥ Duncan's multiple range

test E3to] 7 dlole] Fzko] fojHel Aol BASLt,
2 ¥

Ago] AMgEE 53FY FFAY FE5EL Table 13 &
on EFEE2 MY FE480] 53.64%=2 7 B9
2o BEIWA(38.12%), TmkT(31.54%), HEL(24.36%)2)
$olglon #17E7F 7.89%= 7HE Woith W, oEkeis
o] 282 FHukT7) 82.64%2 7P EPow, HEel 1
WAL ZHzF 28,33, 27.23%2A H|23l 4280]91, theL
Bifte] 24.26%FoH FIFEE 6.84%2A4 5EFHO kA &
oA E3} et FE2E EF /M W2 &0l

Table 1. Yields of water and ethanol extracts from medicinal plants.

(%)
Medicinal plants Symbol Yield

Water Ethanol
Carthamus tinctorius L, CT 7.89 6.84
Glycyrrhiza uralensis F, GU 24.36 28.33
Schizandra chinensis B, SC 31.54 32.64
Atractylodes macrocephala K. AM 53.64 24.26
Lentinus edodes S. LE 38.12 27.23

2, E2= FF

Table 2& #oHY F2E9 & Edds FFo=2A, 5
£59| Edls T A 100 g9 AI{E7F 812.5 mg2
2 7M =9kon o2& fimkfrl 523.46 mgoleH Hit
I HEZE 200~250 mgolP et EUHALL 4823 mgo g
7P dhgo] Rgith, oeEREES O 100 gF fiskF
7} 685.4 mgl® 7P =9k, tha2 #1467} 510.10 mgo]
Qom HEel fife ZHzh 171,22, 126,16 mglE oA
zpol7h giglen EFEEAA Eedlsdeol /M WuE &
IHAlo] 46.26 mgoE FoFHez 2 Holglr)

Table 2. Polyphenol contents of water and ethanol extracts from
medicinal plants.

(mg/100g)

Extract
Water Ethanol
510.10+3.56"

Medicinal plants

Carthamus tinctorius L, 812.52+10,12"

Glycyrrhiza uralensis F, 251.33+3.26° 171.22+2.64°

Schizandra chinensis B, 523.46+3.48" 685,44+ 436"

Atractylodes macrocephala K, 208.13+1.46° 126.16+1.43°

Lentinus edodes S. 48.23+0.89° 46.26+0,32°

;I'he values represent the Mean=®SD for triplicate experiments.
In each column, different superscripts are significantly different at
p{0.05.
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Fig. 12 &opd 25559 AT 5L2A4, 1,000 4«
g/g &N EFES2 KL HE, Ik, Al 2+
oAl Ao glo] 90%°] 7Pk AAFATE EIoH
Aifte] dfole 500 u g/gollAE 85% o] HAEAE
o= o2 FFA 1,000 1 g/g FAHQL A] glo] &
< 242 etk a8y 2uHA EFEEY AT
o152 1,000 x g/gollAl 76%2A THE e FEZEE
Hgtols ofZh W2 HolA|gk &AJo] fgt Wolglen
ol fitkf= 500 p g/golM= 0% ol w2 BHe
ER 2l
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Fig. 1. Electron donating ability of water extracts from medicinal
plants.

CT, GU, SC, AM and LE: See the legend in Table 1.

The values represent the Mean=®SD for triplicate experiments and
those with different alphabetical letters are significantly different at
p<0.05.
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PfA AFEFEEY AT ASS Fig. 29 gon, g
A FZFE=Y] WATE2 1,000 ¢ g/g FEIAM #L
fe, HE, Ikt polte] 27 oAl Zhelgle] 90% ol
o] AAFolse EHAow, HE, fnk{ . At deole
500 u g/goAE 90%l 7Phe AAEAT2R2A EFEE
Hop g2 #Holglen MR EF&EE9 AAdds2
1,000 u g/gollA 80% OIFo=A HA EFF= Hlst
/o] £t Hol it

=1000u/9
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cT GU SC AM LE
Fig. 2. Electron donating ability of ethanol extracts from medicinal
plants.
CT, GU, SC, AM and LE: See the legend in Table 1.
The values represent the Mean=®SD for triplicate experiments and
those with different alphabetical letters are significantly different at
p<0.05.

2) SOD |SAEMM

gk EFEE9 SOD HARAS Fig. 33 ZoH
5,00 xg/g@ 1,000 pxg/gld  HmkFe BAHES
38.45+1.21, 43.56+0,65%2A T2 3k &5 1,000
r g/gol Hlgte] o] feoldor =9th(p<0.05). HHE,
i, EAHA EFEE2 1,000 u g/golAl 30~33%2A
H|gh @go)9leH fTfke 24.25+0.74%= 7P SOD &
Ao 7 ekt

©1000/9 2300m/a B500m/9 =1000:m/9

B0

Fig. 3. SOD—like activity of water extract from medicinal plants.

CT, GU, SC, AM and LE: See the legend in Table 1.

The values represent the Mean=®SD for triplicate experiments and
those with different alphabetical letters are significantly different at
p{0.05.

SFeHA] AEHE5EE9 SOD FAFREAS Fig. 49 #om,
HBRF7F 1,000 u g/gollA 47.23+£1.84%24 o2 ek
FEEI vjgte] fFo=2 Fgo] o (p<0.05), 500 x
g/golXE ¢F 40%9 24L& Uedo oE I FE2E
1,000 p g/gitt 2 €4S Uil UmA] gk o
g§EFEE 1,000 xg/gd SOD AL Al
(38.25+1,02%), HH(35.26+1.05%), ZEIHA(30.56+

0.46%), #I1E(28.69+1.20%)2] &o|ch Auizrogw w1
HAS ALt UdHA] 48579 A= e FE2E9 &
Aol BFEF| vty 3~4% =2 Ho|Uh

O100m/9 B300m/9 B50009/9 =1000m/a

60
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Fig. 4. SOD—like activity of ethanol extract from medicinal plants.
CT, GU, SC, AM and LE: See the legend in Table 1.
The values represent the Mean=®SD for triplicate experiments and
those with different alphabetical letters are significantly different at
p{0.05.

3) OFEME A S
Fig. 5+ @ S35 pH 1.2904 oA oA
Uehd  ZAe=A 1,000 g g/gollAd fiBRFIF
.36£0.65%2 o gtk &80 vgty 7P 2 &
T2 YERlen 300 u g/g@ 500 ux g/glAE=
47,23+0.99%, 50.23+1.21%=24 UHZ] 4Z229] sk
FEE 1,000 g g/ghtt fYFoE =2 FA0IH
(p€0.05). o2 FIHA EFZEEC] 1,000 u g/golA
40.12+0.31%=2 2 fIfE, HE, At E5E89 oHd
A AASLE 25~28%2A hiskT-t BEIHA FE5Fo|
sto] oo g delrt

g o

O100m/a ©300m/a 85009 ®1000m/9

d

SC AM LE
Fig. 5. Nitrite scavenging ability of water extract from medicinal
plants at pH 1.2
CT, GU, SC, AM and LE: See the legend in Table 1.
The values represent the Mean=®SD for triplicate experiments and
those with different alphabetical letters are significantly different at
p0.05.

oA oebeEEES] pH 1.20A4 ofdAd AAGLE
Fig. 67 Zom™, 1,000 x g/gollA Frkf7F 66.89+1.84%
2 7P 2 w2 &4 Jehidlen, fmkT #EE 100,
300, 500 u g/golME ZHzZF 47.66+0.89, 53.12+0.66,
59.56+0.39%24 FEE9 H=d HFsted F7istgoH
EFEERT 4~9% w2 A4S Hon yuzr 4579
steb 2E 1,000 4 g/gHEtt fodoR w2 @4& U
ERQlch(p<0.05). ZF &R F&E 1,000 u g/g9 obdAk
AALALL IR 35.25+0.46%, #1169t Hitol <k 27%
2 njgslgon Hiik oF 15%2 7P 22 AL B4t




i) RN S| PUR(LREY MAeVATREE 57

0100m/a D300sm/a B500s/0 #1000/

Fig. 6. Nitrite scavenging ability of ethanol extract from medicinal
plants at pH 1.2.

CT, GU, SC, AM and LE: See the legend in Table 1.

The values represent the Mean=®SD for triplicate experiments and
those with different alphabetical letters are significantly different at
p{0.05.

4. ¥ =59 AL3s

5559 3R] $£&E(5.0%)% plasmin® %%(0-1.0
unit) @& fibrn plateidollA AL o] o3 IAHH FHs
< Fig. 73 2o Eigo] gy Aede 1 AET

S NS st HAe AN, Fig. 82 plasmin
o] Egt HAS 7|EoR AT REFAHOEA o|2HEH
=2 FEE9 At A8 et A2 ot

ZTHr’=0.896).

Fibrinolytic activity (Unit) = 0.002xS-0.0967
S : Lyzed zone® %A (mm?)

Plasmin
—

Water extract Ethanol extract

Fig. 7. Fibrinolytic activity of medicinal plant extracts.

Plasmin (Unit); A: O Unit, B: 0.25 Unit, C: 0.5 Unit, D: 1.0 Unit
Medicinal plants; a:Glycyrrhiza uralensis, b: Schizandra chinensis,
c: Carthamus tinctorius, d: Lentinus edodes, e:. Alractylodes
macrocephala

1 9,
0.8
."é'
=206
£ [ ]
S04
[
[ °
0.2
0
0 100 200 300 400 500
Area (mm®)

Fig. 8. Standard curve of fibrinolytic activity from plasmin.

3 WO 398 AU R3U B P, B %2
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AVgH AT Table 33 ﬂu} B Aol A8 7 Ao

FE2E FEE S%EA, hkTe EFEEC ML
plasmin 0,678 unite] 3|Fst= SAHCZA FH-E3) ]

2 stekAof wste 7Y How, HE, fifk, WA F
£E0] 0.455 unit2A L2 LAY, AM EFEES
0.323 unit2A 5%79 A 225 oA L350l
7]—11— 14—9&;].

3tH, JEtEFEES fitkT FEE°| plasmin 0.678
unite]] FEHE SHo2A EFEFEI FUd Aol
o, e 4k =2E 0528, HEE 0.455, Eift 0.323
unit® «o|Px, EIHA FZEL 0.050 unite] Aoz
7P @tk Zh seRle] EREET e FEEY 84
2 HE, Ik, Al F £E2E94 A& ezt
RAoY, Hifte AREFEENA Eo] & uhie ®ie
“'Z"“OM 2 4L veidio] &899 ot 383
ol At ol Yyl

0

o]r

Table 3. Fibrinolytic activity of medicinal plants extracts.

Water extract Ethanol extract

Medicinal plants Fibrinolytic activity — Fibrinolytic activity

(plasmin unit/mL)”  (plasmin unit/mL)”

Carthamus tinctorius L, 0.455 0.528
Glycyrrhiza uralensis F, 0.455 0.455
Schizandra chinensis B, 0.678 0.678
Atractylodes macrocephala K, 0.323 0.323
Lentinus edodes S, 0.455 0.050

" Fibrinolytic activity was calculated from Fig. 8.
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Lotol AE 74 EHYA A A83A F3e ¥l
Hi gom FwWAEst gdw, WEE 9 Auj 59 e
24 v} R EE] 2] I 71 gA] A AE
G SHolN A7} olzol AL Yo, APBEEe A
AAZLE duxzH AFFERIF shEA, HBAF, HE
d, ARAE, A 5o @A ZAd 9 A 5
771 A,

QIAl= superoxide dismutase, catalase, glutathione
peroxidase 59 ¥AHst G471 EAAARL] (2718 AAT
02N ABE AEHAREE A BEsty oy’ &
ATt Ao AkstE A Wol s s HE 9
REHE FASEZLY HHZE F7HEQ Wolrt o]Fo|Aof

l

o,

HAg A7 98 ARsP) A FuskE A2, Az
14 5| Eertt Amue] AN S HRo] AEa
4t R28-S veha glo] APNLY £ BESHE A

SAE AR Fohm P oG, AR BAZ
X 2A|2= streptokinase, urokinase 59| AREEIL oL}
W77 gom ZHFo] vk BAIES 7HAI JlojAl A1E9
NFE Fotod UEE A2AN, BAZ 5 udd] HAet
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AT, gAQete tat Tale] nREUA Faksso] &
& AANEo} TS AstA stk A 2H
EE SRR o83 4 Yk BHE st AR
QTS ARET AYE oslels BHow  galst
A X ZE(antioxidant theraphy) zH= A2E oFEErd, <)t
2 @SS AN S A FHYo, SRR o[
B o Bt o 7kA FopolshAolA Pxwu) o] gt
Aoz wo| AMgEdon B Hste] ebdAe] <
25 RS 20T Aoyl ot} RS oz it
shsof gigtdTsl E71E =4 =gl
olgld WHoA E ATE Ik F FAtslso] bt

T8, P, % FHZ IOEE 59 499 o
2o A} Q= Aoz A 5ERY R H
kT, Bt @ EUHA)E B3 oshem 2&3 F
obf 2z Zojux gk Hlsks 9 FALds

28t A7 7154 AR A Bgsl] 93t 7|2
ARE Az APyt Ao AMgE ok F HE
kT, FOe Bl oo digh HWeld mE & Auds
(TPS)t B AWESMP)7F 22 oFjzAY galst
ZgH ot g o) 2 oz wIEYY g3 4T
e Askso] ofsin? AT FAS AT,
A%, 29, BHY 2 ARaR? So] By Hoh 1
HAle Zohpzod 2ANES HElT Gz F2
azh 9lom™? gui gasise] w19 AFARY A
Zo] dhste] AP BT PR RS Uehfs
Aoz BuET gop?

2 A7 A4 ek Zejus gk Bt oehe
2220l fIfEet TskT7F BE SRl 100 g9 500 mg
ooz Fako] kolA thaket AJEjEAREo] S Ao
AZE 7 ok 228 1,000 ¢ g/gd) AARASS ®
THRE A|Qlet 4579 ok B2EEoA] ok 90%e] B
Ao glon oEgizEe BxzEud o % AL
Uelolch, SOD §ARMTE obildaA %L FinkTo 3
224 T2 R Y55 2 Be Ao Yo
(0€0.05), B3ZEHTH: ofEEE oA £ PSS B
dck, Adel A3 5ER] e BE FAL 50| 9
gon E3 Hil U2 FoSrn FALsso| 945t
Qo] fIjE, HEE Eiul B3l oshe 2Bl 49
Aol7k QIdout kT JHLEZE Hfie BR2EEC
A g5 o oatgct

AP o] o5t obro] o] 4o W FPNEZo| Zg
= gretans Yeidos mu¥el zhados WA e
715S EASAA - H LS ZE macrophaged] 43 9 <
2 MAEA Sof o3t Potants BuET glon Rl
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2 AE Aol T FEA AMgsHE & 8
of WE AYEEE FE8ulel wet Aol UEi =
), Kim 572 H# oeteiago] JAkslso] Erian B
sty & dAFAmel fARE daE Bustach ey
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A2 A dAISke AeE Histg, olzd Z2T=EE 1)
Fo| Edf, 7t ek F28mel o 71X dEjdidel &
3 ATe e F8% JARA YOoRE AEHAHQ A7t
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Az o188 4 9 Ao Az}
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29| ZvE IFe EFEEAAE AIfE7l 812.52 mg,
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AE AT 4579 A EFEENA o 90%9] &40
AooH qEEEEES EFEERD ¢ &2 €48 YyE
Witk SOD fAMEA Y ofdAtd 4752 fikTo &3 9
EBE2EEA O E FETY €53 2 =2 &40 A
AcHp<0.05). A AMEgE 55F2 Al BF FAE
5ol slolen, 53 HEE ohE deAERT 2 &4
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