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Antimicrobial Effects of Natural Plant and Mushroom, Dicyophora indusiata

Extracts on Fish Pathogenic Bacteria
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Ethanol extract obtained from bark, roots, stem, leaves and seeds of 30 species of plants and mushroom, Dicyophora indusiata were
examined antimicrobial effect on fish pathogenic bacteria, Listonella anguillarum, Lactococcus garvieae, Streptococcus inize by disk
method. Ethanol extract of D. indusiata was found to be the most active against all fish pathogenic bacteria in test system. Ethyl
acetate fraction from ethanol extract of D. indusiata showed the strongest compared with these from other solvent fractions such
as dichloromethane, n-buthanol and water. The antimicrobial effect of ethyl acetate fraction was particularly evident against S. iniae.
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Table 1. List of plants used for antimicrobial experiment

Scientific name Abbreviation Korean name Part used
Glycyrrhiza vralensis Gu Gamcho Root
Rhus continus Re Gae-onnamu Bark
Sophora flavescens St Gosam Root
Agastachis herba Ah Gwaghyang Stem
Lonicerae flos Lf Geumeunhwa Flower
Salvia miltiorrhiza Sm Dansam Root
Rheum undulatum Ru Dachwang Root
Dictyophora indusiata Di Mangtaebeoseos  Body
Mentha haplocalyx Mh Bagha Leaves
Sinomenium acutum Sa Bang-gi Root & Stem
Bletillae rhizoma Br Baeg-geub Stem
Pulsatilla koreana Pk Baegdu-ong Root
Torilis japonica Tj Sasangja Seed
Epimedium koreanum Ek Samjiguyeobcho  Leaves
Morus alba Ma Sangji Stem
Pinus densiflora Pd Sollib Leaves
Artemisiac asiaticae Aa Aeyeub Leaves & Stem
Forsythia viridissima Fv Yeon-gyo Seed
Mume fructus Mf Omae Fruit
Schisandra chinensis Sc Omija Seed
Galla rhois Gr Obagja Fruit
Plantaginis semen Ps Chajeonja Seed
Alimatis thizoma Ar Taegsa Leaves & Root
Saussurea lappa Sl Tomoghyang Bark
Eriobotryae folium Ef Pa-yeob Leaves
Taraxacum platycarpum Tp Pogongyeong Leaves & Flower
Cyperi rhizma Cr Hyangbuja Root
Scutellaria baicalensis Sb Hwang-geum Root
Coptidis rhzoma Crh Hwanglyeon Root & Stem
Pellodendri radix Pr Hwangbaeg Bark
Foeniculi fructus Ff Hoehwang Seed

@3t 70% ethanoldl % 1 mg/mL (1,000 ppm) 2 & F3}Ach.
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Table 2. Screening of the antibacterial activity of extracts
from natural products against bacteria by disc me-

thod
Abbre- Diameter of inhibition zone (mm)
. Korean name -
viation L. anguillarum  S. iniae L. garvieae
Gu  Gamcho =Y 124 119
Re Gag-onnamu 10.1 - 112
Sf Gosam - - -
Ah Gwaghyang - - -
Lf Geumeunhwa - - -
Sm Dansam - 123 -
Ru Dachwang 110 111 10.7
Di Mangtaebeoseos 20.5 259 176
Mh Bagha - - -
Sa Bang-gi - - -
Br Baeg-geub - - -
Pk Baegdu-ong - - -
Tj Sasangja 9.8 - 117
Ek Samjiguyeobcho 116 - -
Ma Sangji - - -
Pd Sollib 125 16.0 -
Aa Aeyeub 127 - -
Fv Yeon-gyo 11.1 - -
Mf Omae 183 157 10.5
Sc Omija 150 122 -
Gr Obaceja 226 180 15.3
Ps Chajeonja - 17.1 111
Ar Taegsa - - -
S1 Tomoghyang - - -
Ef Pa-yeob - 113 102
Tp Pogongyeong - - -
Cr Hyangbuja - - -
Sb Hwang-geum 202 114 -
Crh Hwanglyeon 113 - -
Pr Hwangbaeg - - -
Ff Hoehwang - - -

UVolA] &% 2 Table 49 2ol ¢4F MY £8 (Fr. 1~7)
o2 UrA HA o] EHEESLS AYESEA 449 £
g G AL G213 vl Fr. 2, 3, 4, 594 &40l YIRS
B, Fr. 1, 6, 7oA 84 o] el gt 59 L. anguillarum
o dAe Fr. 27t %% $FEFE Yoz, g8 FFug
8. iniael A e Fr. 571 & ST EFHE YA,

Table 4. Growth inhibition at 1 mg/mL of the fraction obtai-
ned after column chromatography of ethyl acetate
fraction of Dictyophora indusiata ethanol extract on
the growth of fish pathogenic bacteria

YNo inhibition.

Table 3. Each solvent fractions obtained from the extract of
Dictyophora indusiata on the growth of fish pathoge-
nic bacteria

Diameter of inhibition zone (mm)  Sgluble
Fraction L. an- - . oli

guillarum S. iniae L. garvieae o400
Ethyl acetate 1540 2315 1130 0.201
Dichloromethane ~ —? - - 0215
n— Buthanol 150 - - 0.405
Water 114 - - 0.503

Y'mg of soluble solid content of extract/paper disc.
2 No inhibition.

G A ethyl acetate F%E-L silica gel column chromatog-
raphy2 3}¢] hexaneslAl DCM:MeOH:water7}A F40] %7t
e oz 13719 &g ol TLC plates] 233ta 254 nme

Elution solvent” . Diameter of inhibition zone (mm)
. Fraction - — -

(v:v, 100 mL) L anguillbum S, iniae L. garvieae
Hx (100%) Fr.1 ~? - -
Hx:EtAOc (10:1)
Hx:EtAOc (5:1)
Hx:FEtAOc (3:1)  Fr.2 20.1 110 122
Hx:EtAOc (1:3)  Fr.3 160 92 -
Hx:EtAOc (1:5)
FtAOc (100%) Fr.4 14.5 126 103
EtAOc (100%)
DCM:MeOH (5:1) Fr.5 111 270 105
DCM:MeOH (3:1) Fr.6 - - -

DCM:MeOH (1:1)

MeOH (100%) Fr.7 - - -
MeOH (100%) )

DCM: MeOH : Water

(60:30:10)

D Abbreviations: Hx, hexane; EtAOc, ethyl acetate; DCM,
dichloromethane; MeOH, methanol.
2 No inhibition.

(2]

a

oln] AT Hojuria &l 315 JFAE ¢ yiAE
70% ethanolZ F&3te] off AW d Ao g FTEHE
ZAE AT R A, Lzt Fa, 7, AR, 9, A,
o, £ 3&F0] FFFHo] wgon, £33 FeumiAd o
A TR 4 T4& e gty e AF ezt
g PFEA9 22 AT 452 AL o) o7 AH
Ao g gaHE A7 Sohn (19992 294, 771#4E
ethanol, methanol ¥ water2% &% 8992 L anguillarum,
E. tarda, L. garvieaed) U3 $2EHE FHE A7 ovze
ethanol & &o] Ui 72841, F7aAle gFFEE0) =4 Y
g &%t Jung (2001) F9 BEiE 1439 AAAE 7}
A FFEARE YT 27 G%oA L. anguillarm, E. tarda.
L. garvieae?] W@ o]fEH e FFBA o Holstthx Yot
o)A A EFE FEEule B4 witx o] ZEAAY,
£ A¥elA gz gydol 717 Hold e A3 e RS v
B o #8406 37 & Aoz MY



oA tF A

FHHAL ofF dFMe Bo] ¢EA A gout TEH
Aol &3t FRE &3 7Hed AETE, 8949 W 34
o} ofFtAle} &9 FH G ET TA}T dFE XTI
5, Y&, T o} TR X ol E9dsE, ¥F &
e & Ao, A 72, &9, 38, FUd] e At
Jotn gt (Hara et al, 1982; Ukai et al, 1983; Mau et al,
2002). 28 &} (Galla rhois) = £W53o] &3te AEZ A3
g, 48, FF X331 UztdAE F3, AAL AEAZ AAL
7tel, Gxol o] &5 glod, AWATS A st g
T A Aok (Bae et al, 1998; Ahn et al, 1998b).

Ol A EEL 747 ethyl acetate, dichloromethane, n-buthanol,
water?] &UidE B85 FFEHNE ZAT BF ethyl acetate
RN e &ulo] o viste dFEAH0] A YEHe
Y, 8. iniaed] W & FFEI A FFEJE ehidd
ujAE FE, A 2 BEAg Fo A nYEd 2HH
gagde] F43 AdsHe EAZ A3 i A PEAAA
AYHRA T, Feh A alANAZ 27|4Y A FFaAHI} 9
oly7] Wgd geg AF3 Y BUF HA7} Ad3 As
Boh TN FEHALS Hdo oA G2 ga84 49
<+ 2A 3

FAMA ethyl acetate FEEL Al F40] £& Luigoz
Y& 22¢ 247 770 fraction FNA Fr. 29 Fr. 5914 $£30|
vJebg=dl Fr. 2004 L. anguillarum, L. garvicac$t S. iniae &
o2 FFadst Holged Fr. slM € 8. iniae, L. anguillarum
o} L. garvieae ©O2 £ $FEFE YA

2 d7dMe gdoz FAYTAY GHATH Bl 1A
aE Wty Jg 7|2AEE Bo S8 FH
87] $138te] L. anguillarum, L. garviae, S. iniae®) A 744 @5
Bt ofuet o 279 g3 dEA FTEFE At 4
E2RH 984 AL Byt B0 of"W A& A
GAE JeA & o dolgiA 478 dart glva Bds A,

o

4% 3382

ek

2 of
FAAF A ATl tig 31F HIEE 70% ethanolZ
te] FFATE ZAIHTE I FolA FEHHA ethanol F+
848 vediden, dHHAS SH] ¥
ichloromethane, ethyl acetate, n-buthanol, waters] €A Z ¥
o] FAEHE £ 2T ethyl acetate FEENAH BE FF0
3t clear zoneS BAste FFEIN/ HGd 8 FenAla
HE 9 ethyl acetate %52 Si-chromatographyE ©]-8-3}9] fra-
ction' 77H2 ¥ g3e] §daHE A 27 Fraction 2 (Hx:
EtAOc, 3: DM E L. anguillarum®] W3] 713 75377} 99
%o™, Fraction 5 (DCM:MeOH, 5: DA S. iniae7t 748 &
ok, 2 FoA A gFel dEH TFHOR T8Ol ¥
A& Fraction 52 “YES

=

EX
280 ¥uy gL
& d

g

581

&

Ahn, EY., D.H. Shin, N.I. Baek and JA. Oh. 1998a. Isolation and
identification of antimicrobial active substance from Glycyrrgiza
uralensis FISCH. Korean J. Food Sci. Technol., 30, 680~687 (in
Korean).

Ahn, YJ, CO. Lee, JH. Kweon, JW. Ahn and JH. Park. 1998b.
Growth-inhibitory effects of Galla rhois-derived tannins on in-
testinal bacteria. J. Appl. Microb., 84, 439~443.

Arora, D.S. and J. Kaur. 1999. Antimicrobial activity of spices.
Internat. J. Antimicrob. Agents, 12, 257~262.

Bae, EA, M.J. Han, NJ. Kim and D.H. Kim. 1998. Anti-Helicobacter
pylori activity of herbal medicines. Biol. Pharmaceut. Bull, 21,
990~992.

Hara, C, T. Kiho and S. Ukai. 1982. Anti-imflammatory activity and
conformational behavior of a branched (1 leads to 3)-beta-D-
glucan from an alkaline extract of Dicytophora indusiata Fisch,
Carbohydrate Research, 110, 77~87.

Hwang, YJ. 2000. Treatment of vibriosis in juvenile rockfish (Sebastes
schlegeli) and enhancement of disease resistance in olive floun-
der (Paralichthys olivaceus) through feeding of aloe-supplemen-
ted diets. Master Thesis, Pukyong National University, pp. 1~32.

Jung, SH, Y.C. Sohn and Y.C. Kim. 2001. In vitro effect of water
extract of medicinal herbs on antimicrobial activity against fish
pathogenic bacteria and superoxide production of kidney phago-
cytes in olive flounder, Paralichthys olivaceus. J. Fish Pathol,, 14,
3~10 (in Korean).

Kim, Y.G, BJ. Rho and KK. Lee. 1994. Antimicrobial activity of
Artemisia princeps var. orientalis essential oil against fish patho-
genic bacteria. J. Fish Pathol, 7, 113~117 (In Korean).

Kwon, MK, Y.C. Kim, Y.C. Sohn and SI Park 1999. The dietary
supplementing effects of Kugija, Lycium chinense, on immune
responses of Nile tilapia, Oreochromis niloticus, to Edwardsiella
tarda. J. Fish Pathol, 12, 73~81 (in Korean).

Lim, H, K Kubota, A. Kobatashi and F. Sugawara. 1998. Sulfur-
containing compounds from Scorodocarpus borneensis and their
antimicrobial activity. Phytochemistry, 48, 787~790.

Mau, JL, HC. Lin and SF. Song. 2002. Antioxidant properties of
several specialty mushrooms. Food Res. Internat., 35, 519~526.

Mok, JS., UY. Park, YM. Kim and D.S. Chang 1994. Effects of
solvents and extracting condition on the antimicrobial activity of
Salviae miltiorrhizae Radix (Salvia miltiorrgiza) extract, J.
Korean Soc. Food Nutr,, 23, 1001~ 1007 (in Korean).

Park, SM,, SI Park, M.D. Huh and YK Hong 1999. Inhibitory
effect of green tea extract on collagenase activity and growth of
fish pathogenic bacteria. J. Fish Pathol,, 12, 83~88 (in Korean).

Park, UY, SH. Kim, JH. Kim, Y.G. Kim and D.S. Chang 1995.
Purification of antimicrobial substance for the extract from the
root bark of Morus alba. J. Food Hyg. Safety, 10, 225~230 (in
Korean).

Rabe, T. and J. van Staden. 2000. Isolation of an antibacterial sesqui-
terpenoid from Warburgia salutaris. J. of Ethnopharm., 73, 171~
174.

Sohn, Y.C. 1999. Effects of medical herb stuff extracts and mitogens
on the activation of kidney macrophage in nile tilapia, Oreo-
chromis niloticus. Master Thesis, Pukyong National University,
Korea, pp. 1~63.

rot

=
R



582 203 - 229 - 454

Tereschuk, M.L,, M.V.Q. Riera, G.R. Castro and L.R. Abdala. 1997

. Ganoderma faponicum, Cordyceps cicadae, Auricularia auricula-
Antimicorbial activity of flavonoids from leaves of Tagetes minuta. judae and Auricularia species. Chem. Pharmaceut. Bull, 31,
J. of Ethnopharm., 56, 227~232. 741~744.

Ukai, S, T. Kiho, C. Hara, M. Morita, A. Goto, N. Imaizumi and Y.
Hasegawa. 1983. Polysaccharides in fungi. VI Antitumor activity
of various polysaccharides isolated from Dictyophora indusiata,

20024 8€ 319 A+
20029 11€ 19 #9



