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Antioxidant and Antimicrobial Activity of
Pressurized Liquid Extracts from 40 selected

Plant Species in Korea

Mi-Ae Kang

Department of Industrial Life Science and Technology
Graduate School of Industry
Jeju National University

Supervised by Professor Sang—-Bin Lim

Summary

Forty natural plants collected in Jeju, Jeolnam-Goheung, and
Gyeongbuk-Ulleung were extracted using a pressurized liquid
extraction system. Extraction yields of total soluble solids
(TSS) and total phenolics (TP), and integral antioxidative
capacity (IAC) were measured, and antimicrobial activity of the
extract was tested against Streptococcus — parauberis,
Streptococcus iniae, Edward tarda and Vibrio ordalii, using the

paper disk and agar dilution method. Extraction yield of TSS
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was the highest 39.7% 1in Scrophularia takesimensisas with the
decreasing order of 39.0%, 34.1%, 32.1%, 31.5%, 30.6%, and
30.1% 1in Chrysosplenium hallaisanense, Davallia mariesii,
Adenophora erecta, Sedum takesimense, Adenophora
remotiflora, and Melampyrum roseum, respectively. Agrimonia
pilosa showed the highest TP (1744 mg GAE/g), followed by
Quercus mongolica (116.9), Carpinus laxiflora (113.3), and Rhus
javanica (108.2). Percent TP/TSS were high in A. pilosa
(726%), C. laxiflora (47.3%), @. mongolica (46.4%), Ardisia
japonica (40.2%), Epilobium (40.1%), respectively. Sorbus
commixta, Phtheirospermum japonicum, R. javanica, @.
mongolica, C. laxiflora showed high IAC of water-soluble
substances (5.81, 396, 3.63, 3.63, 3.34 mmol ascorbic acid
equivalents/g), and C laxiflora, S. commixta, Geranium
krameri, . mongolica, Epilobium, S. takesimense showed high
IAC of lipid-soluble substances (851, 6.57, 5.68, 3.85, 3.83, 3.69
mmol trolox equivalents/g). A. pilosa showed the strong
antimicrobial activity against S. iniae, while A. cordata, D.
takeshimana and P. japonicum against S. parauberis and S.
iniae, and C. laxiflora, G. krameri and . mongolica against V.

ordalii.
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0. A5 ¢ vy

2 Aol ARgg A EL Table 13 2oH, AF(16%F), A9 &1
(13F)°ll A 40FS AFAsEA A2 - 218 T 30 meshs &
227 (Ika Work, Inc., USA)2 233te] -20C W5 id ®HAsH

A FE§ ASE AHSs

i)

H

Table 1. Scientific and traditional names, and plant parts used

Collected

Scientific name Traditional name . Parts used
region
Adenophora erecta Seonmosidae Ulleung root, stem, leaves
Adenophora remotiflora Mosidae Jeju root, stem, leaves
Agrimonia pilosa Jipsinnamul Goheung stem, leaves
Aralia cordata Dokhwal Ulleung stem, leaves
Ardisia japonica Jageumu Ulleung root, stem, leaves
Astilbe rubra Noruojum Jeju stem, leaves
Atriplex subcordata Gaknunjangi Ulleung stem, leaves
Carpinus laxiflora Seoeonamu Goheung branch, leaves
Cayratia japonica Geojideonggul Jeju stem, leaves
Chrysosplenium hallaisanense Gwaenginun Jeju stem, leaves
Cryptotaenia japonica Badinamul Jeju root, stem, leaves
Davallia mariesii Neokjulgosari Goheung root, stem, leaves
Dystaenia takesimana Sumbadi Ulleung stem, leaves
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Table 1. Continued

Scientific name Traditional name Col?ected Parts used
region

Epilobium Baneulkkot Ulleung stem, leaves
FEuphorbia sieboldiana Gaegamsu Jeju root, stem, leaves
Geranium krameri Seipjwisoni Ulleung stem, leaves
Hedera rhombea Songak Goheung branch, leaves
Hepatica maxima Seomnorugwi Ulleung root, stem, leaves
Hydrangea serrata Tamrasansuguk Jeju stem, leaves
Isodon inflexus Sanbakha Jeju stem, leaves
Lactuca indica Wanggodeulppaegi Goheung stem, leaves
Lespedeza cyrtobotrya Chamssari Jeju stem, leaves
Lycopodium serratum Baemtop Jeju root, stem, leaves
Lysimachia clethroides Keunkkachisuyeom  Goheung branch, leaves
Melampyrum roseum Kkotmyeoneuribappul Goheung stem, leaves
Patrinia scabiosaefolia Matari Goheung stem, leaves
Persicaria filiformis Isakyeokkwi Jeju stem, leaves
Persicaria filiformis Isakyeokkwi Ulleung stem, leaves
Phryma leptostachya Paripul Goheung stem, leaves
Phtheirospermum japonicum Nadosongipul Jeju stem, leaves
Pyrola japonica Norubal Ulleung root, stem, leaves
Quercus mongolica Mulchamnamu Jeju branch, leaves
Reynoutria japonica Hojanggeun Jeju stem, leaves
Reynoutria sachalinensis Wanghojanggeun Ulleung stem, leaves
Rhus javanica Buknamu Goheung branch, leaves
Scrophularia takesimensis Seomhyeonsam Ulleung root, stem, leaves
Sedum takesimense Seomgirincho Ulleung stem, leaves
Selaginella involvens Bucheoson Goheung root, stem, leaves
Sorbus commixta Magamok Jeju branch, leaves
Viburnum dilatatum Gamaksalnamu Jeju branch, leaves
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2. 24¥ W

D 14em F=
BoAdgo] ARE3E utgn] F=Z42](SFX 3560, Isco Inc., USA)+ syringe

pump, pump controller, sample cartridge’} 2t 319t chamber, +% 24
S 93 restrictor 28] 3L collection vialZ FA ] Qlth FEAFEE FE&
mjo] EE5& o]3tA 7] ¥ste] sample cartridge S HF-#HEl sea sand(15
~20 mesh Junsei Chemical Co., Ltd., Japan) 2 g, AZA%5 1 g, WAl sea
sand 52 g& TAX o2 FH3sFe] 1Y chamberd] F2Hstth FE 80
2 40%)+= syringe pumpol A 7FRE AL supply valveES E3Fe] sample
cartridge®Z FTYH & dAH =(B0TC) 136 MPa)olA 37 FoF A=A

fj= A 87 =439 cartridgeEs S8 A 108 5 1

193l FEES restrictorES %38} collection
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Asdss7IZ2 558 F F=89= 10
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=2,
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ol
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S
=
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mL AE&3 F 045 um cellulose acetate filter(Advantec, Toyo Roshi
Kaisha, Ltd., Japan)® o]3}3le] -20CoA A F3HA £ & A5z ALE
=

shith. FEWH S Kim 5(2009)°] 24 3ks A&l F=
C
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Supply Valve

Extraction Chamber Ve
Ched: Vahve

T Pump 4 Pump B T Wash Valve Yent Vahe

Fig. 1. Schematic diagram of pressurized liquid extraction system.

2) Tdl=E ¥ =4

F3l= FEL Peschel 520069 Wol olste] SRR =, An &

o —

A 0.1 mlel ZHF4 79 mL¢ Folin-Ciocalteu’s phenol 4] ¢F(Fluka,

Switzerland) 0.5 mLE 7}stth 22 £ 20% ©AMYEF &894 15 mLE 7}
sto] &g ar, Ao 2A7F & 765 nmolA T3S =AU 4
= g2 gallic acid(Sigma, USA)E X% S =2 200~1000 g/l == 7

gXS ZAE & gallic acid equivalents(mg GAE acid/g of dry sample) &

3) 54 3413} 53 (integral antioxidative capacity) =7

[}

AP E FEE 4ks 84S Photochemiluminescence system(Berlin,
2 =439 HBesco &, 2007). ACWe ACL kits©= Analytik

Germany) 2
Jena AG(Jena, Germany)oll A T3l AM-&3}% T

T84 =34 343t 58 (ACW protocol)S th&-3t o] A& A =,

o 1o
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Reagent 3(R®)ol Reagent 2(R@)E 750 pL 7}ste] Reagent 3 working
solution(R@-WS)< Al &3k th. 490 pL Reagent 1(RD)¥ 10 pL H.SO.Z
ascorbic acid(R@)7} E°] = vlo]Lell 7hek & 20~30%7F vortexAl A &
stsle] R@ stock solutiong A Z3&taL, o] €4S ROE 1:1000. 2 3]4] 3}
R@ working solution(R@D-WS)< A =3ttt o] €9 10 plol= 1 nmol9
ascorbic acid(ZEFE&H)7k 5ol At +8&4 SFA kst 5892 3d
Az =48t 194l RO 1500 uL¥ R® 1000 ple] 9]0+ sampling
tubedl R@®-WS 25 pL& 7}8}4 blankE A3tk 224+ RO 1500 pL
I R® 1000 pLe] E9]%l+= sampling tubed] RO®-WS 25 puL3¥} RAO-WS=
10~50 pL& 7hetod S ARt 39A Al 57 S A 248 Al
RD-WS dlal sl g AAYAE 55 10 ubs 7tste] 33 wbE 43519
o},

A& F

o

A gakst 58 (ACL protocol) T 2ol FA3A. =,
R@e°l R@E 750 pL 7}t RO®-WSS A|x=3dth. 500 pl. RO=
Trolox(R@)ol 5] U= Hio]Lel 7
R@ stock solutions #lx3skar, o] €4S ROZ 1110082 8]43te] R@
-WSE AxsEH o] €9 10 pLol= 1 nmole] Trolox(E+8& )0l g5
of ot A& FTFH Ik T8 =S 39AZR SAHS AT 19AE RO
2300 pL¥ R®@ 200 plLo] 9%+ sampling tubed] RE-WS 25 pulL< 7}s}
o] blanks FA3ATE 294= RO 2300 pL# R®@ 200 ple]l Eoll+
sampling tubeo] R®-WS 25 uL¥} R@D-WSE 10~50 plLS 7}3ke] 3 &A
= sttt 3dA A EEAS AFd A Al RO-WS ti4l 3|4 E 24

i3

-

20~30%7F vortexA] A E3ts}o]

o

g mmol equivalents ascorbic acid T+
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KCTC(Korean Collection For Type Culture)®} 3dr=ujgEwEHEQ
KCCM(Korean Culture Center of Microorganisms)ol A 13 SAI 2%
(Edwardsiella tarda KCTC 12267, Vibrio ordalii KCCM 41669)3} 13+ %A
i 2% (Streptococcus iniae KCTC 3657, Streptococcus parauberis KCTC
3651)s < wrol A ARgstdon, ARgwiA+= BHIA(1.5% NaCD$ 2
), 7zt dFe] w3 Table 29F o 33] Al wjgate] A&kt

Lo
o

Table 2. Fish pathogenic bacteria and incubation condition

) Incubation

Gram Strain |
condition
) Streptococcus parauberis KCTC 3651 37C, 24 hr

+

Streptococcus iniae KCTC 3657 37C, 24 hr
<) Edwardsiella tarda KCTC 12267 37C, 24 hr
Vibrio ordalii KCCM 41669 26T, 48 hr

AR g FEE] 3P AS National Committee for Clinical Laboratory
Standards(NCCLS)¢] A e <F=3lo] disk diffusion method=®  ZFA 3t th
(NCCLS, 1997). AA25 F=2(10,000 ppm)e] it FAHS 93k v
@ 3 sjFel 0.2 mL(10'~10° CFU/mL)E Zzte] aAjuj xwel 3

o] spreader® W HsHA ZEetATE 7] HEd ¥ paper disc(#7d 8 mm,
Advantec, Toyo Roshi Co., Japan)E &#¥o} DHA I & FE&5 A5 20
LS %

TAI OE A4 ] wigFzdol A widste]l A A A F(clear
E¥

zone)®] Z7]/(mm)E 43S
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6) & 2 A 3l & = (minimal inhibitory concentration: MIC) =74

FE2E9 FHAAHEEE NCCLSe A F(NCCLS, 1993)e w2} agar
dilution method= ZA3stAth WA= FT7ol WE zhzhe] vz (Table
20l wlge 75 02 mL(10'~10° CFU/mL)E& A= Ede] ko]

spreader® A8t =R thg, Z42bo] 2Imoll A 24~ 4843 Wik &, v
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252% % =skom HAuE, Aoy, WEkg AbEur

%, FU, By, HEo] 20% ol FEES UEURItt L Hasks
=3

Table 3. Extraction yields of total soluble solids (TSS) and total phenolics

(TP) by pressurized liquid extracts from 40 selected plant species in Korea

Plant specige ?%? (mg gj&E/g) TP({’;E)SS
Adenophora erecta 32.1+£0.07 8.2+0.8 2.6
Adenophora remotiflora 30.6+0.21 8.9+09 2.9
Agrimonia pilosa 24.0+0.32 174.4+8.7 72.6
Aralia cordata 11.7+0.26 5.5+1.2 4.7
Ardisia japonica 23.6x0.33 95.0£2.5 40.2
Astilbe rubra 21.1+0.59 65.9+2.8 31.2
Atriplex subcordata 19.4+0.45 8.0+0.9 4.1
Carpinus laxiflora 24.0£0.21 113.3£8.9 47.3
Cayratia japonica 19.9+0.12 18.2%1.9 9.2
Chrysosplenium hallaisanense 39.0+0.05 36.6£2.3 94
Cryptotaenia japonica 21.8+0.33 17.2+1.7 7.9
Davallia mariesii 34.1+1.04 96.9+3.9 284
Dystaenia takeshimana 25.9£0.21 19.3+1.8 75
Epilobium 19.6+0.33 78.7+2.1 40.1
FEuphorbia sieboldiana 26.0+0.00 43.4%19 16.7
Geranium krameri 22.0+0.05 82.8+1.1 37.6
Hedera rhombea 21.3+0.09 14.7£2.2 6.9
Hepatica maxima 27.7+0.05 14.8+£2.2 53
Hydrangea serrata 17.0+0.09 15.7+2.3 9.2
Isodon inflexus 21.9£0.01 57.0+3.1 26.1
Lactuca indica 21.2+0.09 16.2+1.9 7.6

_11_
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Table 3. Continued

Plant species D eelAme
Lespedeza cyrtobotrya 23.1+0.18 76.1+2.0 329
Lycopodium serratum 19.7+0.12 11.5+24 59
Lysimachia clethroides 27.4+0.31 93.2£1.8 34.0
Melampyrum roseum 30.1+0.21 18.9+2.9 6.3
Patrinia scabiosaefolia 17.3+0.42 18.7+1.7 10.8
Persicaria filiformis 10.5+0.18 32.1£0.7 30.5
Persicaria filiformis 15.6+0.09 47.0+0.5 30.1
Phryma leptostachya 19.0+0.39 295+1.7 15.6
Phtheirospermum japonicum 24.2+0.08 34.1£0.9 14.1
Pyrola japonica 25.7£0.61 495+1.7 19.3
Quercus mongolica 25.2+0.12 116.9£3.2 46.4
Reynoutria japonica 20.4+0.21 80.8+2.7 39.7
Reynoutria sachalinensis 12.6+0.09 46.4+2.1 36.8
Rhus javanica 27.7+0.00 108.2+6.9 39.1
Scrophularia takesimensis 39.7+£0.42 8.8+1.4 2.2
Sedum takesimense 31.5+0.54 91.1+2.3 28.9
Selaginella involvens 11.1+£0.26 7.8+1.0 7.0
Sorbus commixta 27.7+0.14 92.5+2.2 33.4
Viburnum dilatatum 20.1+0.14 22.4%2.7 11.2

— 4o -
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HE4 sE2 AEA0 da BEHJE 23 AR stuz oY
o} ®x}2S 7FA|H, phenolic hydroxyl7} @2 2 7]e} At &=

=
S5 Agstel FUS L FU 5O dIP PABYL dehdthlee S,

A, Ad g, 35 a5=odA AT ABAE 05 o= 1
| FEste] FEEY FHE FFES SHsAHTable 3). FdH = S
AAvEo] 1744 mg GAE/g® AYAE FE5&E T 7ME =93, doo=

FHuE Aojuy, SUF7F 22 1169, 113.3, 1082 mg GAE/g= =2 &

=y
F& dHErdY. 1 9] dEaatd, Aug, S7HASY, vibs, ATk xR E

50, whEE, A, =T0E, S 274 828 808 787,
761, 659, 57.0 mg GAE/g o]4& UEPAth Lejuh =, ojately], ¢

E50%, odol¥, selE, AWHS 20 mg
GAE/g A%, Avttl, 2ol =e W&, viete), AAQE, s, a5,
Heps® A, 4o WELS 10 mg GAE/g 429 ##e Jenal
.

Hyun 5(2007)2 A5 A E 5452 HEdeR 70% HeZ2 F531
ol FBe AT A% ASUTI 2879 mg GAE/g= 714 ¥, of
AE, obUT, A4S, DAVE, AGFUTIE 27 2818, 2680, 2616,
2506, 2456 mg GAE/g® wreh|2a, =A%, 49, AL, 270,

FUE, BUE, 20EW BE 200 mg GAR/g o149 B #F2 ey
ivhn mamstgidl, B AT Ashsh wlaste] ¥ u B ATMY ns

W FE=2 AYF7I8 FEert e dEe] ¥ Aos YEsth

ofy
109

FFe FAskd=d, Aok AbESFU7E 24H2F 1054, 1051 mg GAE/g
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=
& gl g FoE TR B &(% TP/TSS) v
=Qka, Ao (47.3%), EFU(46.4%), Aa9-(40.2%), vl
EE01%) €22 & ¥E&S YedY. 1 9ol 53(39.7%), YT
(39.1%), AAFAE01(376%), F3FT(36.8%), Z7HXFH(34.0%), v7HE
(33.4%), AAe](32.9%), =F25(31.2%), °o12t]#(305%)% =2 dHS
ERSITh o€ A =2 % TP/TSS ¥ &S YHEtd 559 AAAELS F
FHFAAE F2 FFS JERSATE Kim (201002 o]AE3 49] 9]
TP/TSSE Z+7F 80.9, 7942 7} E=dtia W a3le)

i

N
A"}
<
X
i
N
-~
o3t

(g

BN

3. 584 43 53 (integral antioxidative capacity)
AEA el st AEE HrlsleW BIAAd AAA I3 g%

gl SAY 4 slojop v add A=7kA DPPH, TEAC, TRAP,

tlo

ORAC &9 @tsts HAWML 7474 54 Alxde Agdos 485 )

g
5
=
o
@)
5
(@}
3
=
3
5
(@)
w
(@)
D
=
(@}
(@)
-
O
c
rlo
o
1>
o
o
e
ol
ol
s
ftlo
=)
i)
2
ofy
2,
>,
ol
<)
NS
oty

THE EYee AEE AR F48= W oltk(Besco 5, 2007).

AANE 0T FE2R F FLIE FUN o= FFA Fe 1652
Mgl F8AT A8H BEA FNE 5S4 A¥E Table 49
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2. &4 FAs Tg€S wprkEeo] 581 mmol ascorbic  acid
equivalents/g= 7 =i, o2 YEFolE, Hiy, EFUT, Aoy
$-7v zFzF 3.96, 3.63, 3.63, 3.34 mmol ascorbic acid equivalents/g= YE
dom, T AdFE], FAVE w=FoFE 77y 287, 259, 253, 2.37
mmol ascorbic acid equivalents/gS FEFU QLT

A8 A3 582 AUy, wiukE, AlddF &7t 242 851, 6.57, 5.68
mmol trolox equivalents/g= 7} =3, 5o =2 E3US vlsE A7)
A x7} 247 3.85, 3.83, 3.69 mmol trolox equivalents/gS YEF LT

n7bs Aoy, B3 AldFEole AR A& TFA kst
T8 BT o=ked, s dEE 47 925, 1133, 1169, 82.8 mg GAE/=
ol st s FHlE A Aboldle ME AL A

Z2l vl gheFol BlElste] dAaks &4 AlolelE HA T #A

7F & Aoz 4EA Jdedl(Ra &, 1997, Lee &, 2005), & AFdAE F

W g BEA 248 59 Ao B Anndzl g Aoz

Kim 5(2008) = A& FE2=9 ¢844 - A& @4 43 8=

=35t Ay F8&A 33 FHE olz&Eo] 598 mmol ascorbic acid

Ao

equivalent/g= 7} =i, 5o = AMEFUR, AtEUS
4o w7t Zhzy 394, 293, 2.70, 2.46, 2

et A84 ks 82 Wggo] 611 mmol trolox
equivalent/g= 7Fg =L, g o2 AU, ofdE, F7HAIUS, ol
L ) e e Tk e R R B S e 8 2R S A o S B P A
Zy 314, 296, 242, 2.31, 2.30, 2.27, 2.23, 2.19, 2.13, 2.08, 2.02 mmol trolox
equivalent/g& YWEIWAT ol dE3} AMEFURE FEAI ALY FHA
st w8 B =skedl, Tl e 77 359, 270 mg GAE/g® =%t

o, A& it sHol =A yehd Asuiok ok FdlE #

T, L+“l‘, X]’UT,

.30 mmol ascorbic acid equivalent/g

i
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pa

411, 399 mg GAE/g® o} &4tst 583 Fols g Alold= A=
FABAZE dAvkal Barskiv

Table 4. Integral antioxidative capacity (IAC) of pressurized liquid extracts

from 16 selected plant species in Korea

TAC of water—soluble TAC of lipid-soluble

Plant species STJbstalnces substances
(ascorbic acid, mmol/g (trolox, mmol/g
of soluble solid) of soluble solid)
Agrimonia pilosa 2.53+0.04 1.27%0.05
Ardisia japonica 1.24+0.07 0.76+0.01
Astilbe rubra 2.37+0.17 0.58+0.02
Carpinus laxiflora 3.34+0.14 8.51+0.03
Davallia mariesii 1.00+£0.06 0.82%0.05
Dystaenia takeshimana 0.81+0.00 0.53+0.01
Epilobium 1.94+0.10 3.83£0.10
Geraniumkrameri 2.59+0.03 5.68+0.09
Lespedeza cyrtobotrya 0.97+0.03 0.35+0.01
Lysimachia clethroides 1.27+0.07 0.89+0.06
Phtheirospermum japonicum 3.96+0.05 1.78+0.05
Quercus mongolica 3.63+0.19 3.85+0.12
Reynoutria japonica 2.87+0.13 1.05+0.02
Rhus javanica 3.63+0.14 1.24+0.01
Sedum takesimense 0.86+0.07 3.69+0.19
Sorbus commixta 5.81+0.34 6.57+0.31
— 16 -
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A F oA Bo] Alsla Q= {XE= zZhE dAdo] W AEte] AA A v 5
24 Aol ool washE],

A AR F2 drAstE AlrA A S Streptococcosis,

ft
N
%0,
rr
=
oZ
>
2
S
o,
i
ok,
rlo
-\
fr
ok,

edwardsiellosis, vibriosisoll €% Ao & ®H 1% 3 It} Streptococcosis®] ¥
¢l WA o 2= S parauberis®t S. iniaeZE, edwardsiellosis®] YelE& E
tarda®t E. ictaluri7t B.aE 1 k. H o] F vibriosisE BS EFH{H9
PN
N

Vibrio% Alitel el ofste] o] H

off
o
A

Jm

53 A9E FA, A19EH fFrlE 290l w2 Aol o EANIET

i
rlo

Aoz dHA Ade=d, FEFAHQ  vibriosise YT o2 =
anguillarum®. 2 B 150 QoW V. ordalli= 172 =3
o2 d#HA dth(Kang, 2003).

Tl AAYAE 405 FEES 9X AW AT 22T S parauberis,

031
&
i)
ol\
(o,
ro,
IS

7, v, A

FoR B3 BRUY, HEE, MoluhR, 4zdz, A, Qg

ES
KXo, FdAyEe FHEEHSE UEA &skt S
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W oEFolE, AAES GBS AT dA @ Ao vhehdh

V. ordaliidl WM< 9% & AAUE olfd RE FEEAAM IFTEAES

HeEtllen, 2 F Aojupet AldAEe M e e EA S Ve
At}

UEgolE 5, Aduit, FAUEL agdgddte sty dadge] =
okar, B, Mojubi, AdFEele agSAdwd dEte] FdEAol =

& Ao vehch THR T g LATOl O 9F A4NE 25

1
=
ok 3l S iniae, S. parauberisel th

4 Lo

Table 5. Antimicrobial activities of pressurized liquid extracts from 9

selected plant species in Korea on the fish pathogenic bacteria

Plant species S. parauberis S. iniae E. tarda V. ordalii

Aralia cordata + T 4 i
Agrimonia pilosa = o . | B
Carpinus laxiflora + + ¥ o
Dystaenia takeshimana ++ 4+ a* i
Epilobium % L 4 "
Geranium krameri + + + ++
Phtheirospermum japonicum o " _ 1
Quercus mongolica + = ; +
Sedum takesimense g g " +
Others - i _

Clear zone size(paper disc diameter : 8 mm), less than 9 mm : "-", 9714

mm : "+", 14719 mm : "++7, 19724 mm : "+++" 24729 mm © "++++" 29734

mm: "+++++"

_18_
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5. A& A 3% = (minimal inhibitory concentration: MIC)

HA AW Aol thste] vlud Fddgo]l % 7FY FEES U

HArAN T EE THYAAT S parauberis?]l A S0l UHESo|E =53F
°] 4,000 ppm, FAUE, drtt]= >5000 ppms HERNA M, S, inige?! 4
o= ZAAlvEe]l 1,000 ppme = 7HE wEetar, 583 Aduir= 3,000 ppm,
HEgFol &2 4000 ppmes YEFAAT. IFSFATE E. tardad] dEA = &
U, Aoy, AldFEol7E 2h2E 4,000, 5,000, >5,000 ppme LEFH AL
o, V. ordaliid]l WA= E3UH, Aoy, AlddFEe] BE5 1000 ppm ©]
= YU AT

o =
& g

mﬁ

=

ol
Hi

Table 6. Minimum inhibitory concentration (MIC) of pressurized liquid

extracts from 7 selected plant species in Korea on the fish pathogenic

bacteria
Plant species S. parauberis S. iniae E. tarda V. ordalii

Agrimonia pilosa >5,000 1,000 - =
Aralia cordata 4,000 3,000 — =
Carpinus laxiflora =5 . 5,000 <1,000
Dystaenia takeshimana >5,000 3,000 S -
Geranium krameri - - >5,000 <1,000
Phtheirospermum japonicum 4,000 4,000 - -
Quercus mongolica - — 4,000 <1,000

-—- ! not measured

_19_

Collection @ jeju



i
PN
E
>
=)
S
k)
Ir
i)
n
o
o
)
N
w
[
—
IS
w
[\
—
IS
w
}—A
o
w
=)
D
w
=)
e
o\°

e 1PE FFe JHuA Fuls F9e 24UE0] 1744 mg GAE/gs

of Wd % FFel wee QAR 726%% M wga, Aol
(47.3%), =3 U5(46.4%), A= -5(40.2%), vF=3(40.1%) £ 2 =2 H&

Yelide 84 kst 82 wprbEo] 581 mmol ascorbic  acid

KeX
=

equivalents/g= 714 =%3, o2 YEFo|E, FUF, BT, Ao
F7F Z7F 396, 3.63, 3.63, 3.34 mmol ascorbic acid equivalents/g= YEFU
Aok A8 A3t HS Aoy, miobE ) Al Eol7F 242 851, 657,
5.68 mmol trolox equivalents/g% 7} 1 3oz EFUF Hls3,
719 =7} ZhzE 3.85, 3.83, 3.69 mmol trolox equivalents/g= YEFHSITH &
AYELS S iniged] W3te] =2 S YEIow, 58 Auid, 4
E=Fo| &L S parauberis¥ S. inigeol TiEle], AojuE A Y FH o], =z
= V. ordaliil Wiste] =2 S VERUISIH
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=99 AN E o) BAY TFe) YRS ID. 22 Ao B A
2 A4S A A2 ) FASAR, B2 2F AN FHY Y =
900 AL S =Y. obEY A=Y AAF oA g HAY
2449, 24P 249, BIF 239, A5 L39NE AL N =

2},

3 9T A9 YIRAL 2o 23 Foq 2 E9F Yo)n
A, dleA Y AR oI FAL R FAT Hed 44, ol
S 4Y4 433, 23 AAYAE BAE =3

A3 A AR 5 53 BY AN SUE bld g 97 o9
5 259, B4 9HY opIFAD ARHFA B AFAE 2L 3t
A% =34

2%0) )7A) AE FAWWo2 T3 ¥W YA B 29, o}F =
Fo), Zoh1 Y33 $5)% 34 A32d, API=2Y, PSS
2L BAE =YY

oA A5} v A AFeA FY Aokd 3o U3 gEUPG. 2339 o
Eahdshdbd 94007 2E H430) AP

Zoz AN AY AR ZrhA) Do AL e WY FA6) o)Ay
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