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Abstract - To gather the basic data for increasing the utilization of Isatis tinctoria, we examined the effects of both
antioxidative enzyme activity and antimicrobial activity from the extract of Isatis tinctoria. Ascorbate Peroxidase activities
reveal that there is an decrease in order; ethanol extract from its stem (1601.7 Unit/ mg protein), methanol extract from its
leaf (1133.7 Unit/ mg protein) and distilled water extract from its leaf (524.3 Unit/ mg protein). Catalase activities reveal
that there is an decrease in order; ethanol extract from its flower petal (177.1 Unit/ mg protein), methanol extract from its leaf
(120.8 Unit/ mg protein) and distilled water extract from its flower petal (55.4 Unit/ mg protein). Peroxidase activities reveal
that there is an decrease in order; ethanol extract from its flower petal (27.1 Unit/ mg protein), methanol extract from its
flower petal (14.6 Unit/ mg protein) and distilled water extract from its stem (10.4 Unit/ mg protein). Superoxide dismutase
activities reveal that there is an increase in order; distilled water extract from its root (90.8%), methanol extract from its
flower petal (80.1%) and ethanol extract from its root (75.5%). Its flower extract showed a antimicrobial activity only
against Vibrio parahaemolyticus, its root extract had only against Staphylococcus aureus, and its stem extract had against
Bacillus subtilis, Escherichia coli and Staphylococcus aureus, regardless of solvents. Especially, distilled water extract
from its leaf showed a high antimicrobial activity against both Bacillus subtilis and Escherichia coli and inhibition

diameters against those were 30.0 and 24.0 mm, respectively.
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al., 2011), o|2} Zo] thH | ofeld asof tafire B
& A7} o] R HAIE, Al 2)H ) 7}ibEE 9 DNAS}
oo Abste] Fefe wAle ket arH(Matthew
and Gri, 2004; Vergani et al., 2004)¢f tf3t = 7
o] gl Aol 3, R 2V A2 4F &
EYAE from AFAEZRY] ZFAE superoxide anion
radicals, singlet oxygen, hydrogen peroxide, hydroxyl
peroxide, hydroxyl radical®} 72 EAJo] =& ZAJAL
AZ(reactive oxigen species, ROS)2 AAJA|7|H(Allen,
1995), AE52 ol S 2R Y A BEskr] ffst
o] ®o]E2 Q] ascorbate peroxidase(APX), superoxide
dismutase(SOD), catalase(CAT), peroxidase(POD) &
9] A3} § 49} ascorbic acid, glut achion, caroteno
id 59 ksl B2S AAAIZItHJeong, 2001; Yang et
al , 2011). o|H3t HAst aAEL A|EZuteo] x4 IHAks

My o] BEAsh 74 e
WA & ol & 5= =243 AZIAY
AAGGo2A BASE 282 514 Eth(Bradford, 1976).
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H A3 A=l A (Isatis tinctoria) L EAE 2010
W 89 2020 A YAl ol sselel e ¥
2011 54 2090l =&3to] ARGkt ot AlRe 2
AJZE ofufol] F9IEE 2 em PN A7|2 A AE vy
gulEE 23590 oHe 9 vjgke 258 44 AR
500 gofl tisf ofju] AFeA a7t &2 =2 Hgke
99.5% 9 oﬂ%—% 99.5% ¥ 3 LE H7I5te] A-2olA 244
Fhch. 554 3 Lol A 2418 o)y 39
R 500 g& ¥ thd 100CoA 3087 F=&313ict.
FE2e 60T BA 5O BRYZ 122 33
5}04 Wzhek ok mi3] o et o HE Etetarl 317l

27|82 =% AL 5EAZX(Freeze dryer, Samwon
CO. Korea) & 835t} Al22 ARESHYTE of23t &
UHAR 2298 oj7HA|(Whatman No, 2)2 ojzkgh T

7]. Eo]- ==

olzl_l

1,000 mg/L w2 S4sto] itetas &4 3l I+
Aol A3k

Ak mA A

SAM ZX|

=23 0100 mM K-PO, buffer(pH 7.5)°] 2 mM
EDTA, 1% PVP, 1 mM PMSF7} T3] =2 utE goho
2 FAstete], 4CoA] 15,000 go] =& 2087F 4
ek o Fgh A NS o Heta 0] B4
Z7J5}9t} APX(Ascorbate peroxidase) 2] 739
buffero] $1¢] 24N 10 mME 7Fste] ARE-8IGIT, o
W2 A2ko BSAS EZERZE ARESlo] Bradford(1976)
ol ek A5kt

extraction

Ascorbate peroxidase(APX)

APX AL Mittler and Zilinskas(1993) #L 29
alo] AAIEHITE 2, 100 mM K—PO, buffer(pH 7.5), 0.5
mM ascorbate, 0.2 mM HyOy 7} E|IE2 Assay mixture

£ Uhe F AR HoOpxr E85e] 537 WHEAI th
spectrophotometer& ©]-8-34] 290 nmoA L5 =4
sl on, 187F ABEE 1 pmole?] ascorbateS 1 unit® &}
of Tl 1 mgd Unit2 FEA|SFSTHUnit/mg protein),

Catalase(CAT)

CAT 2/d> Aebi(1974)9] Wls S-&3ko] 45+
t} #HE=%7} 50 mM K-PO, buffer(pH 7.0), 11 mM
Ho0p7} E&ES Assay mixtureE W= & A28} Ho 02 &
351al, 240 nm SF oA 187F 475 1 umole®] HyOq
£ 1 unitZ 3to] @A 1 mg Unit2 FEA|SFHTHUnit/

mg protein),

Peroxidase(POD)
POD A& Putter(1974) HHS $-83ko] = éé}
th, 2% %7} 40 mM K-PO, buffer(pH 6.9), 1.5m

guaiacol, 6.5 mM Hy O;7} E]== Assay mixtureE ”Jt

A& HiOpF et 1871 HhS-A1Z] Th3 spectro—
photometerZ 0|84 470 nmo|A TF=E =A%
t}, 1 umole?] tetraguiacol FAS 1 unitE o] Th A
1 mgd Unit2 HFA] 3t THUnit/mg protein).

%
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Superoxide dismutase(SOD)

SOD A& ELA8 Kit(SOD Assay Kit—WST, Sigma—
Aldrich, Switzerland)& ARE-5Fo] 24 314}t = SOD
9] §4%A o] NBT(Nitroblue tetrazolium) $HE2 A 3f
I= 582 7AA3I= photochemical NBT methodZ& A}
Shich HRHS 50 mM carbonic buffer(pH 10.2)(Boo
et al, 2011), 0.1 mM EDA 0.1 mM Xanthin, 0,025 mM
NBTZ 3}9om, NBT 3 A& 4% 450 nmolA]
SAsHaL, the Aol ofsl] gHitskltt. SODZJ(NBT
% % ZJEH%, %) = [(Ablankl_AblankS)_(As ample_AblankZ)] /
(Ablank 1~ Ablank3)x100
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Ft8A

SAlESF 3 7 i

WS Bacillus subtilis, Escherichia coli, Staphylococcus
aureus, Salmonella enterica, Vibrio parahaemolyticus

S AR 7 7 RS BT BYEE 9ls)
o] nutrient broth(NB)e| 1 ®igFo|R M2} & 35T oA
24A17F HiFSEAT

=Py
O NS 4-5 mm FAV} HEe2 B3 nutrient
agar(NA) Bahlz]o]] 0,1 mLA F45lo] #Us1A Es)
31, Hat paper disk(@8 mm, Toyo Roshi Kaisha)o] 3=
Z9% 1,000 mg/L Yo HE= vHE §HE 50 pl/disk
E 357 tHe 35Co) A 24A)7F ¢t vjeFst & paper
disk F99] clear zone2] A 27 [(mm)—paper disk
(98 mm)}& 24ient

SAAE

7 2R HAL 3-50E0 sgon)

SAAR =

O FE=e] ket an 2 9 et At

SAS ZTZ 73O BALRA(ANOVA)S Al
multiple range test® 5% 39| 4
45 ARk

1X]3}e] Duncan's
Gzoll AE7e) £9)

At 54 24

e 298 2EEC) APX BHS AHT s} et
2 guljoALs 9 F=&E0] 1133, 7(Unit/mg protein) =,
et} SH4 o= 7] FEEA 22 1601.7

9 524 302 7} =9tH(Table 1), Sz Hy Qlo

[e-& FE=2 Al9fstls Oﬂ%% FEEoA A~
ZAPX BHo] 3o, o s g 355, ST
+52 com it £ #4448 54 2o
olekE F&E0°] 1049,8(Unit/mg protein)2 7} &

_E

oL, SellAe HEe 5ol 133,78, 27]¢lAe o
B FE=0] 160172, T3l fEoA = oEs £2
Bo] 627,52 7P =2 FAS gt o9} Zo] Ao

g
o X

290 35 0 29jol wet 212 o2 Az
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Table 1. APX (ascorbate peroxidase) activity of Isatis tinctoria extract

APX activity (Unit/ mg protein)

Plant parts —
Methanol Ethanol Distilled water
Flower 458.6 + 125.0 b 1,049.8 + 1553 a 243.8 £+ 40.8 ¢
Leaves 1,133.7 = 157.6 a 8164 = 972 b 2474 £ 977 ¢
Stem 5157 + 46.7 b 1,601.7 + 127.6 a 5243 + 108.1 b
Root 2788 £ 663 ¢ 627.5 £ 129.6 a 4039 £ 309 b

“Mean separation within rows by Duncan’s multiple range test at 5% level.
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o A ¢l F2Z&E0]A] 120,8(Unit/mg protein) &, o
SE3 SRS SujolAe £ FEEAM 242 1771 9
55,45 7Y =tH(Table 2), 7k F9HE HH 22 of
& FE=oll A 177.1(Unit/mg protein) =, 12 Wk
FEEA 12082, E7|= WEE FEE0)4 12052,
a8 e ofetE FEEA 4112 7P B4 YEt
woh 3 G E B R R tha Zpol= AR F
T FEEETE wEE oEE FEEA Y
B 52 CAT 84 B3lth &, CAT+= AW #-3l
A5S AES] ARlsto] AlZE Bt A a4R
a0

olg

2 [o o

(Ryu and Kwon, 2008), & 9+ AioA= & o 27|
9] fE&y} ek FEENA w2 FAEFS UEHYL

Table 2. CAT (catalase) activity of Isatis tinctoria extract

o, Zo] 7H R e SR FEEY 24 20.0
(Unit/mg protein) 0| =T, ol= Tt Alafal AN
A9] CAT &4 FE Ao A #lo] 17 7(Unit/mg protein) =
7V =9tk ATt Auk(Boo et al, 2011)%} H|WE] &
o thF O] CAT AL e w52 & & A

oy 2O =ZE9] POD(Ascorbate Peroxidase) &
A& AR Ay e gujolAe £ F5EC] 14.6
(Unit/mg protein) 0.2, of&-& fujjoA= & &5
A 27 1%, F575 Bulolie 7] FEE004] 1042 7}
& =UtHTable 3), FoH2E= 29 B ek F5=
oA 2712, A WEhE FEEIA 18,3828, £7])= ¢
BE FEEOM 158, Bee vehE 355004 9.72
7P =A deEbsth wheba] SODol| ofsl AT H.0.5

CAT activity (Unit/mg protein)

Plant parts —
Methanol Ethanol Distilled water
Flower 84.4 + 10.8 b 1771 £ 42 a 554 £ 103 ¢
Leaves 1208 + 85 a 116.6 + 8.8 a 493 £ 102 b
Stem 120.5 + 22.1 a 482 +42 b 51.1 £ 113 b
Root 372+ 79 a 411 £ 57 a 200+ 760b

“Mean separation within rows by Duncan’s multiple range test at 5% level.

Table 3. POD (ascorbate peroxidase) activity of Isatis tinctoria extract

POX activity (Unit/mg protein)

Plant parts

Methanol Ethanol Distilled water
Flower 146 + 23 b° 271 +32 a 22+ 00 ¢
Leaves 133 £ 03 a 59+01Db 36 £09 ¢
Stem 96 £ 02 ¢ 115 £ 04 a 104 £ 02 b
Root 97+ 19 a 65+23b 89+ 08 a

"Mean separation within rows by Duncan’s multiple range test at 5% level.

Table 4. SOD activity of Isatis tinctoria extract

SOD activity (inhibition rate %)

Plant parts —
Methanol Ethanol Distilled water
Flower 80.1 = 16.5 a” 309 £ 9.7 ¢ 550 = 108 b
Leaves 70+ 16b 88+ 12D 123+ 19 a
Stem 446 £ 10.7 a 58.8 + 8.6 a 58.0 = 13.8 a
Root 693 + 99 ¢ 755+ 75 b 908 + 26 a

“Mean separation within rows by Duncan’s multiple range test at 5% level.
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71HRE o]-§5te] 0,2 HoOE A7 |=
9]l POD(Jeong et al, 2001)2] o]-&A] ZHo|A]

AU FHRUS GoIT A0 Fa
/\ZHJ EQ_HE o]b 740] = .
gjA o] Heojy %“— =9] SOD &< AT A et
= Bl & FEE0IA 80.1%=, oEE Sfoli=
- T

el FEEodMe 15.5%%, SR drddAe e
=014 90.8%= 7HE EQUTHTable 4). FoEE= &
2~ L=

o] A9 ofete 2EEIA 80.1%%, AL FH4 2EE
oA 12,3%2, 27| ofeke 2B 204 58 8%, W)
L oEke 25204 90,8%2 71 £7 Uehdr, o] %
B9] FR4 $EE(90,8%) 3 29| kg FEE(80.1%)2
A29e) AN 20| SOD TAE B3 A Boo ef al,,

2011) 9| A Ao] &=A Vel oF(87.8%), S1|(87.0%),

ZET}9(83.2%) 9 S-ARE ATHE UrEhdith SODE AZ

O FE=e] ket an 2 9 et At

Y 35289 HAMEZ R YA %= sup eroxide aniong
TS AR HBA) 7| W (Fridovich, 1989), o2 A4
H Hy0.5 CATQ} peroxidase’} 52 A= o] BAS At
At Htk(Yu et al,, 2005)= HolA &7 F=5
2% SOD 24o] S Liett o3 Mol 5 5o of
W o) 2ol S8eH BET AL B 5 9L
Ao A7

10

Satat

MEks, e W R4S Su2 @ gy 2
YHEE, o, &7 9 Be)) FEEY Bacillus subtilis,
Escherichia coli, Staphylococcus aureus, Salmonella
enterica, Vibrio parahaemolyticus®| T3t &AL
AR A3}, B 222 o) 5o BAG] Vibrio

parahaemolyticus©l| ATt St S-S B oH, 1 A

=)
& olN

fa)

Table 5. Effect of 1,000 mg/L Isatis tinctoria extract on the antimicrobial activity

Inhibition dia. (mm)

Plant parts Strains —
Methanol Ethanol Distilled water
Flower Bacillus subtilis - - -
Escherichia coli - - -
Staphylococcus aureus - - -
Salmonella enterica - - -
Vibrio parahaemolyticus 45 + 09 b 70+ 10 a 70 £ 03 a
Leaves Bacillus subtilis 30£ 07D 25+02b 300 £ 2.1 a
Escherichia coli 120 £ 13 b 110+ 12 b 240 £ 22 a
Staphylococcus aureus 150 £ 19 a 85+02c¢ 115+ 1.1 b
Salmonella enterica 25 £02 - -
Vibrio parahaemolyticus - - -
Stem Bacillus subtilis - - -
Escherichia coli 80 £ 1.0 - -
Staphylococcus aureus 75 +04 a - 50020
Salmonella enterica - - -
Vibrio parahaemolyticus - - -
Root Bacillus subtilis 35+02a 25+02b -
Escherichia coli 35+ 02 - -
Staphylococcus aureus 9.0+ 06 a 35+£01c¢c 70+ 03 b

Salmonella enterica

Vibrio parahaemolyticus

“Mean separation within rows by Duncan’s multiple range test at 5% level.
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MtOH

Water

Fig. 1. Antimicrobial activity, inhibition diameter of Isatis tinctoria extract against Staphylococcus aureus (from the top

right-handed; flower, stem, leaves and root).

S8 A7 4.5-7.0 mmE LERITHTable 5), 9 252
AN RE F2Z28ulo|X Bacillus subtilis, Escherichia
coli, Staphylococcus aureus ol T3] L% 3t A
S Uelon, E3| 284 2&25EL Bacillus subtilis,
Escherichia coliol W8] st 274 o] 27 30.0 mm,
24,0 mm= F2 Ftde e E3F HEE FEE
S Salmonella enterica®| W3] A4 &35 Ve
A9k A sfgh 272 2,5 mmeo]l Bkl i E7]0
A= We LS fu|2 3t 2559 3 Escherichia coli
9} Staphylococcus aureus®|| thgt A&|g+ A AFo| z+zt
8.0, 7.5 mm= YERF O, 54 2252 Staphylococcus
aureusol) T 5.0mme] AsE 4742 Leryich, we] 2
% —%—i ¢}
oel] e 5740] 8.5-9,0 mm Lyebhon, Bacilius
subtilis w2 W&} E-EFEE BFEo|A 3 5mm ©]
o}, T18]AL Escherichia coli 9% WEHE: FE50|A A3
g 2]70] 3.5 mm ©]5}9] tE/dS Hlch T, gt
o} A g WAEh #elo] 9ItH(Cha and Cho,

E=9] B9 Staphylococcus aureus w1 A+

N 2

o] o] &4 S fItt A= FE S A AEA
9 2 5 il o AR a4 24 9 kAt
£ ZAFslth APX(Ascorbate Peroxidase) 4L £7]
of ofere 228, 90 lEe 228, U] FR5Y 3

Z& 08 =of 242 1601,7, 1133.7 W 524, 3(Unit/mg
protein)& YEFHTEH CAT(Catalase) /42 29| ofghE
FEa, QY MesE 55 £Y SFT FEE ol
=%=d), 242} 177.1, 120.8 9 55 4(Unit/mg protein)
E et} POD(Ascorbate Peroxidase) B4 £L9] of
g 232, To| WiRE $3E, 19 TR0 22T &
o7 =qtom Z}zF 271, 14,6 9 10,4(Unit/mg protein)
£ Yehiith SOD(superoxide dismutase) SA]L Hg] 9]
ST e, Y e 355, 1YY ogE e
$O 7 =9tom 747} 90,8, 80.1, 75.5%% UEHTh o
Aol & Z2ZEL Vibrio parahaemolyticus®| WA,
WA= Staphy lococcus aureus®l] AT, &7 F&5&
S Bacillus subtilis, Escherichia coli, Staphy lococcus
aureus®| ATt gfjoll A glo] FtedS el
o Eo| A U9 F7HS FEES Bacillus subtilis,
Escherichia colid] W3l & 3te/dS Ueto] Asf
2 2A7o] 247+ 30.0 & 24,0 mmo|Qle}, o]ef - Ay}
< A=A A 7RV =52 AlA =]l

o

I

AL AL

o] =2 THFAMER MR %78 % MY
O] 7] AMIEA LA (810003-03-SB110) | Uo] <Jaf
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