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In this study, we investigated the biological activity of antioxidant and antibacterial activity of Indigenous Plants, Jeju-Island.,
which, using methanol were extracted. The reducing activity on the 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical and 0% and
-OH radical scavenging potential, in search for antioxidation activies of Indigenous Plants, were sequentially screened.
Among the ten plant parts, Prunella vulgaris var. aleutica Fernald. flower had the highest antioxidative activity. 80% Methanol
extracts of ten indigenous plants were screened for antibacterial activity 13 fish pathogenic bacteria by agar diffusion
method. Among the various 80% Methanol extracts, the Prunella vulgaris var. aleutica Fernald, Gleichenia japonica Spreng,
Microlepia marginata (panzer) Christ., Perilla frutescens var. japonica Hara. showed relatively strong antibacterial activities in

the order.
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Table 1. List of plants used for antioxidative and antibacterial
activity test

Scientific name Korean Family Part used
name by
Microlepia marginata (panzer) Christ. S X5 A Dennstaedtiaceae Leaf
Gleichenia japenica Spreng =D A2 Gleicheniaceae Leaf
Arisaema ringens (Thunb.) Schott =L Araceae Root
Prunella vulgaris var. aleutica Fernald SHERE Labiatae Flower
Leafl
Boehmeria pannosa Nakai et Satake ADAE Urticaceae Leaf
Friut
Polygonum aviculare L. ac = Polygonaceae Leaf + Stem
Perilla frutescens var. japonice Hara. =3 Labiatae Leaf
Friut

AN2=H

A= HPE HEL ES 0|83y &3 22L& olEd
2 AAZ T nvlPo] B3I SHAA 49 o) AFsA
FEE T8 AASET 218 AEAE 4 EHAE=R
AE T mixerE o] &3t v A3HA w3t AF A}
39T

80% WENS 400 ml G 40 g9 AEABE T3S A

Lo A 24X|7F E01 A x] A17Z1 & Whatman No. 2 X E
Agsel 13 ABBAE AL F pore size 045 m
syringeﬂ— B HEE AN FoFoR AE 80%
g®E FE294S ZASNY AR Alse 4T ¥F B
tHA Aol A3

Screening of Antioxidative and Antibacterial Activity from Plants 79

E1§§,01] AHEE gFe olf XY PAEEA o
A 2}-&-38)¢] KCTC (Korean Collection For Type Culture)ol] A]
BT 1223 aFSATF 135S BYgol(Table 2) 4
Foll AHE3METh o KA ZE Table 20 HAH o] 3l
T WAE ARS8t A wjSstR -

Table 2. List of strains, media and optimum temperature used for
antibacterial activity

Strains Media Optimum temp.(C)
Gram (+)  Staphyloceccus aureus KCTC 1916 BHIA 37
Vibrio fluviali KCTC 2473 MA 30
Vibrio anguillarum KCTC 2711 MA 25
Vibrio cholerae KCTC 2715 MA 25
¥Vibrie harvey KCTC 2717 MA 2%
Vibrio salmonicida KCTC 2726 Trypticase Soy Agar 30
Gram () with 1% NaCl
Vibrio tubiashii KCTC 2728 MA 25
Vibrio furnissii KCTC 2731 MA 37
Pibrio pelagius KCTC 2732 MA 37
Vibrio mimicus KCTC 2737 Nutrient Agar 37
Vibrio rotiferianus KCTC 12125 MA 25
Vibrio parahaemolyticus KCTC 2471 MA 30

Edwardsicila tarda KCTC 12267 Nutrient Agar 25

KCTC : Korean Collection For Type Culture
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EDA (%) = (I- A E 80% WE-L FZo T3r)
control®] &F3# %) x 100

SOD (Superoxide Dismutase) FAIEAM =XA

Superoxide dismutase FAIEATL 4T AEfolA
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Table 3. Inhibition of fish pathogenic bacterial growth by 80%
methanol extracts of indigenous plants, Jeju Island

Scientific name Korean Part used Diameter of inhibition zone (mm)
(Family) name by 1 2 J 4 5 6 7
Microlepia marginaia (panzer) Christ. ST AR Leaf 5 15 135 16 14 15 17
(Dennstaediiaceae)
Gleichenia japonica Spreng SN Leaf 18 165 15 15 135 16 18
{Glelcheniacese)
Arisaama ringens (Thunb.) Schotr b b= £ Root 1n 7 - - - - g
(Araceac)
Prunella vulgaris var. alaica Fernald SHEE Flower 18 17 18 o0 21 20 o
(Labiatae)
Leafl 16 16 17 18 17 185 18
Boehmaria pannosa Nekai of Sotake TOAE Leal 7 - - - 9 g 10
(Urticaceac)
Friut i} . - . - - 95
Polygenum aviculare L. ofc| & Leaf + Stem g5 g 10 9 9 1 105
(Polygonaceac)
Perilla fruzescens var. japonica Har =) | Leaf 15 12 14 165 15 16 135
(Labiatae)
Friut 10 105 13 155 14 135 105
Scientific name Korean Part used Diameter of inhibition zone (mm)
(Family) hame by g8 9 10 11 12 13
Microlepia marginata (panzer) Christ. ST A Leaf 175 19 185 175 16 15
(Dennstae dtiaceae)
Gleichenia japonica Spreng Z1Ak Leaf 18 17 17.5 17 185 16
(Gleicheniaceae)
Arisaema ringens (Thunb. ) Schott P b=k Root 10 9 95 2 9 7
(Araeeac)
Prunella valgaris var. aleutica Farmald SHZE Flower 92 295 215 99 5 29 115
{Labiatae)
Leaf 195 225 505 20 175 115
Boekmeria pannosa Nakai a Satake BFDMNE Leaf 95 11 9.5 10 9.5 8
(Urticaceae)
Friut 3 85 9 0 95
Polygonum aviculcre I O = Leaf + Stema 12 25 11 12 95 11
(Polygonaceae)
Perilla fridescens var. jagonica Hare =8 Leaf 16.5 13 16.5 15 13 145
(Labiatae)
Friut 175 125 165 145 11 135

1. KCTC 2473 Vibrio fluviai, 2. KCTC 2711 Vibrio abguillarum, 3.
KCTC 2715 Vibrio choleare, 4. KCTC 2717 Vibrio harvey, 5. KCTC
2726 Vibriosalmonicida, 6. KCTC 2728 Vibrio tubiashi, 7. KCTC 2731
Vibrio furnissii, 8. KCTC 2732 Vibrio pelagius, 9. KCTC 2737 Vibrio
mimicus, 10. KCTC 12125 Vibrio rotiferianus, 11. KCTC 2471 Vibrio
parahaemolyticus, 12. KCTC 12267 Edwardsiella tarda, 13. KCTC
1916 Staphylococcus aureus

DPPH radical 47 &A

ARE AUAE 8% UL F3E PAHsS
DHHPe|| o)t A A3 <a]% (electron donating ability, EDA
(%22 ZA3HT. dutyoz & EAd tidt ik
3l g4L EA4s%te Wde oE JHIR7F ey o F
o] = DPPH radical &4 BAHL v ZF 7HdshdaA o
g Y AES FAY AT F v PHOR EF) 9
§93 9t DPPHE A4lo] AL A& F49 24 9
o 518 nmol A 73 F4 bandE Ho|u} phenolic 35t
E gZo] Fid HAE AFHF= AAFAHA G v
& A HW AA hydrogen radical€ Yol phenoxy
radical S AJAAsHA Hoh gdelA &4 band® AMFA|A &
I RbEE By g0 BEd FoE AAe Bt des
2t 1 ol wlEste] zHepel DPPHE Az
A EoAA Hi FREE Z4asA Et. Fg 12 A
AAZE 80% WEE F2E9 T Wi B A
s (EDA)s UEW Aot AL FEE & 2.0%
(20 mg/ml) F= oA vl E (Polygonum aviculare L., & +
=7 2%), 43 (Arisaema ringens (Thunb.) Schott: B2
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2] 32%), 4EA|E (Boehmeria pannosa Nakai et Satake: 2
0%, vl 47%)5 A E7 (Perilla frutescens var.
japonica Hara.,, ¥ 88%, |v} 85%), Ful|lEZE (Prunella
vulgaris var. aleutica Fernald, % 89%, ¥ 91%), =Z11A}
2] (Microlepia marginata (panzer) Christ.,; 9, 89%), =11}
¥} (Gleichenia japonica Spreng: % 89%)ol A 7]&o] TA
GFskAIQl BHT (79%)9F BHA (90%)2 0 AU #AHS
24¢ yehhz ok

EDA(%)

4 5 &

Indigenous plants

E“JU% B 0.50% 1 0.80% 1 1.00% m z..oo"}? B

[

Figure 1. Radical scavenging activity of the 80% methano! extracts
obtained Indigenous plants. The antioxidative activity was tested by
DPPH method.

BHA : Butylated hydroxyanisole, BHT: Butylated hydroxytoluene
1; Perilla frutescens var. japonica Hara. (Leaf), S7] 9

2; Microlepia marginata (panzer) Christ. (Leaf), 22148 9
3, Polygonum aviculare L. (Leaf + Stem), v}t]E £7] + ¢

4; Prunella vulgaris var. aleutica Fernald (Flower), FH| 53 &
5; Prunella vulgaris var. aleutica Fernald (Leaf), 70| ZZ ¢
6; Gleichenia japonica Spreng (Leaf), A ¢

7, Boehmeria pannosa Nakai et Satake (Leaf), & FA|E ¢

8; Perilla frutescens var. japonica Hara. (Friut), S7] &vl

9; Arisaema ringens (Thunb.) Schott (Root), & dAl By

10; Boehmeria pannosa Nakai et Satake (Friut), $EA|E duj

SOD (Superoxide Dismutase) FAl&A

SOD (Superoxide dismutase)™ AMS|E 13} FAHH A
Tol Hze FANLFL FAGF2E ABAIE WS
20, + 2H" — H0; + 0)& Zu)3}l1, catalaser SODO
g5 AA4E HO0E TaF BEAG Ak B2 AN
e 48 s Axolth AF B ML Ak
AqM g AEEZ HEE A el triplet oxygeno]
Ao, AR, shehekg-g Feto] AARETA8). ol HE
A A EFAE AF Pl Fel 2l superoxide anion
radical (Os-), hydroxyl radical (OH - ), peroxyl radical (HO;
Y&} singlet oxygen ('0y), & (0y), Hat3lF2 (H0,)
3 22 2 Z et opd A2 yHTk19). ol
B Ao o3 ARG A3 FAHe BRI
=5 HIESY o8 A FiRsE2 e A Eo g 4hshH
Bz QA3 4F ZHE obr|shH(20), B4 AV B
Ho g AAHA ¢se Hos AEFHT g AR
Zhol olsl b3t AEHAE WA goEZA & ZAH Y
Qo] H7= Fot

2 A3 AAWe] gikst Hol7l & 24 W
o)A Al 3 }EA superoxide radicalE SHHFAAA A

ZogdHe AMAE HF3EE superoxide radical 2AZAE
pyrogallol A}-5AF3lE A A] &+ superoxide anion radical A~
A Rz #9849 g. 71& 4 F45HAQl BHT9 BHA
E Y212 ALY A E 80% HEs 289 ¥
T superoxide anion radical A~ #FAAE FAZ Ay
Fig. 20] UBIQT Fig A UeriQisel 712 43
AbglA el SOD AAZBA TS ZtZ 63% (BHA), 51% (BHT)
2 Jeytth 20% 559 ARAE dFFEEdMe 2
NS (Arisaema ringens (Thunb.) Schott: ®FE), 31%)l M
AR e BHS weow Beog uholE (Polygonum
aviculare L, 4 + Z7] 35%), YXEA|E (Boehmeria
pannosa Nakai et Satake: &1 40 %, |vl 42%), E3AHY
Spreng: X4 42%), E7) (Perilla
frutescens var. japonica Hara.,, ¥ 44%, €v| 44%), =31
AYel (Microlepia marginata(panzer) Christ.,, ¥ 45%, FW&
= (Prunella vulgaris var. aleutica Fernald,, % 65%,
67%) o2 Yyt 53 FHEZY £¥H% A FEES
BHT, BHAS} 84S HlW3HS W BHTR = 4 £&
A2AZ84E VelWa BHAY Hlweld: 2 48 4
gt

(Gleichenia japonica
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Figure 2. SOD-like ability of the 80% methanol extracts obtained
Indigenous plants.
BHA : Butylated hydroxyanisole, BHT: Butylated hydroxytoluene
1; Perilla frutescens var. japonica Hara. (Leaf), E7 €1
2; Microlepia marginata (panzer) Christ. (Leaf), =&1AR]
3, Polygonum aviculare L. (Leaf + Stem), v}t1E Z7] + ¢
; Prunella vulgaris var. aleutica Fernald (Flower), THEF %
. Prunella vulgaris var. aleutica Fernald (Leaf), $M&EE& <
: Gleichenia japonica Spreng (Leaf), Z11A}e] &
. Boehmeria pannosa Nakai et Satake (Leaf), % EAE
8; Perilla frutescens var. japonica Hara. (Friut), 70 &)
9, Arisaema ringens (Thunb.) Schott (Root), & Al B
10; Boehmeria pannosa Nakai et Satake (Friut), $EAZE Gl
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radicalo| T}, 2 AFA radical2 = superoxide (O,-), hydroxyl
(OH - ), perhydroxyl (HO, -), alkoxy (RO :), peroxy (RO
O ) radical 9] Ut} 2 9 radicalS o} X|u}t HE-EA] o]
A3k AhFo g iS4 (H0,)9) singlet oxygeno| Q)
T} Singlet oxygene Aol do] o7He) HA 240
9] spintdFol M2 w2 o] glo] Bttt o]t
A EAT oAy FHY AAE A E3] reactive
oxygen species (ROS, A21)El B2+ 1 F9ME
hydroxyl radical?} singlet oxygeno| 489 Z=o\A 7}& 7
& Wg4e Uthe] AANSE AN DNAY &4
g FA EQuols fuae 2l FeA U, A
of ARl AAEE AAS HAHFol Has
2 (H0)7}F Fe'+u Cu™+ o] 29| & stoflq A4 7}

A ZAo] 73k free radicalo]| 22 o] Y-S A A=
AEE =4 A7, 2.
80
70 1
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‘o\
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Indigenous plants
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Figure 3. Hydroxyl radical scavenging activity of the 80% methanol
extracts obtained Indigenous plants,
BHA : Butylated hydroxyanisole, BHT: Butylated hydroxytoluene
1; Perilla frutescens var. japonica Hara. (Leaf), -‘-:-,__:WH i)
2; Microlepia marginata (panzer) Christ. (Leaf), E231A] &
3; Polygonum aviculare L. (Leaf + Stem), U}E]E =71+ ¢
4; Prunella vulgaris var. aleutica Fernald (Flower), FH|EE &
5, Prunella vulgaris var. aleutica Fernald (Leaf), Fv|ZZ ¢
6; Gleichenia japonica Spreng (Leaf), E1Ale] ¢
7; Boehmeria pannosa Nakai et Satake (Leaf), & TA|E ¢
8; Perilla frutescens var. japonica Hara. (Friut), S7] @vl
9; Arisaema ringens (Thunb.) Schont (Root), 2 34 Bi)
10; Boehmeria pannosa Nakai et Satake (Friut), J2A)E Euf

&7 YatstAQl BHTS BHAE x4 2 AME-3lo |
AAE 80% "WEE FE2ESY ¥ER¥ hydroxyl radical
scavenging activity (HSA) X3 23+ Fig. 39 el ¢
q kA 3ALElA|Q) BHA= HSAV) 68%¢|1 BHTE 52%

2 ZAo] YUt AAAE 80% HEE F2EL Tl
2 #8A4o] Har Frlsle 294E JEHY. 20% 29
ABAE 80% WEE FEEAME 23194 (Arisaema
ringens (Thunb.) Schott: B2d] 34%)o A 7173 F& L AEA
S Hgom teo g LY A|E(Boehmeria pannosa Nakai
et Satake: 2 40%, <FEu) 43%), E=31Al2] (Gleichenia
japonica Spreng: < 51%), &7 (Perilla frutescens var.
dv) 52%, 4 57%), wt)E (Polygonum
A + 7] 56%), EFIALE] (Microlepia
marginata (panzer) Christ.,: Q4 62%), FWZEE (Prunella

Japonica Hara.,:
aviculare L.,
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vulgaris var. aleutica Fernald,, % 69%, £ 72%) 2.2 Y}
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