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The antibacterial activities of methanol extracts of 19 commercial herbal medicines were measured against the fish
pathogens Vibrio ichthyoenteri and Streptococcus iniae, which cause several fish diseases. Rhus javanica showed the
strongest antibacterial activity against V. ichthyoenteri and S. iniae. The methanol extract of R. javanica was extracted
further using several organic solvents with different polarities. The extract from the ethyl acetate fraction showed
strong activity against both fish pathogens. The minimum inhibitory concentration (MIC) of the R. javanica extract
was 32 pg/mL for V. ichthyoenteri and 128 pg/mL for S. iniae. Further purification and isolation of the active com-
pound (s) responsible for these activities and further study of the synergistic effect using combinations of antibiotics

against pathogenic bacteria are needed.
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Table 1. Growth inhibiting activities of medicinal herb extracts against V. ichthyoenteri and S. iniae'

Korean name Scientific name Used part V. ichthyoenteri S. iniae
Gaeyeokkwi Persicaria blumei whole plant -2 +
Pitch pine Pinus densiflora inner bark + -
Garlic Allium sativum stem - -
Mollyak Commiphora myrrha - + +
Bujikkaengi Erysimum aurantiacum leaves - -
Loquat Eriobotrya japonica seeds - -
Red daedongyeokkwi  Persicaria trigonocarpa whole plant - +
Sokdan Phlomis umbrosa roots - -
Ssukbujaengi Aster yomena leaves - -
Yagwanmun Lespedeza cuneata whole plant - -
Gallnut Rhus javanica - +++ +
Wonhwa Daphne genkwa flower bud - +
Ongmisu Zea mays style - -
Cultivated ginseng Panax ginseng leaves - -
Wild brier Rosa multiflora leaves - -
Perilla Perilla frutescens var. acuta roots - -
Aloeswood Aquilaria agallocha - - -
Grapevine Vitis vinifera outer bark + +
Figwort Scrophularia buergeriana leaves + +

'Data represent the mean from the results of three experiments.

“Diameter of inhibition zone (-:8~10 mm, +:10~14 mm, ++:14~18 mm, +++:>18 mm)

3, Z7HAlel Gl ol WSS FAARlY] et of
QT30 SO Q3| TS 1T Qlon], ejutet o)
Abgfo] Hsk 2 25| SttolthKang, 2005). %4 off
HPAISHE 28 Al S of ol utet Holi= QIxu 3
FEAFE, ol=okE, v H Y 0 %, AHTRE, Gabuet
=

o

=

T 50 €A Uth(Edward, 2000). ©] F- § | 2] #}ei7]of

= 9 shs A ErEo] A15t<l Vibrio ichthyoenteri= 5-
3} 2 25-304 % o] &pofof] WYt ©h7|7tol| A 2] HHe] 7}
7he W5 = Ao, Ao vl Aol Fgsto] Hut
O] YA}, B, Asyhe] wig), RS 5o SAS et
(Muroga, 2001). T3} Streptococcus iniae= g A|, F-Z| 7%
T TR ofFoll Al HlEr 884 AHllTS5S e A
d o A|eF o2 YA o] At o| &= QIgk AR A &Alo] 2
o}, o] Alatoll A AE FA= AMol i, ebatalel, &8, H5
9F, Al e[ 2 HARS 9 e71thMoon et al., 2009). ©] 23t A
g A O] A 55 QoA mid Hat 220 o] ~ARE- 7
AYA7F ARGE AL §lom o] F FAH| Egtitol SR, SAx7AL
ofgj~gufol4l Fo] go] AR5l QtH(Treves, 2000). 243
Al AHGEE] S7HeF WA o Al SR =2t WA Ae
Hlg[slaL olow, Alatd Aol 2 2o} o2 oL o] H A

7FaL Qlth(Heo et al., 2002).

wheba] & Ato A= =8 o W AwQl V. ichthyoenteri®} S.
iniaeol] Tt AT RHOFA 252 1950 =8-S A6k,
olFollA B0l 2 At FEERFEH EAHEH

ul
i

© B A5
=21 1
02K FYAE ASAL T AHE-S FAEAD 4 i olf

g A& A RN 7H5 S B S

TE o

Streptococcus iniae KCTC 36575 212} Korean Collection for
Type Cultures (KCTC, Korea)ol|A] F-43}] V. ichthyoenteri
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Table 2. Minimal inhibitory concentration of 80% methanol ex-
tract from R. javanica

Bacteria MIC (ug/mL)’
V. ichthyoenteri 32
S. iniae 128

'Data represent the mean from the results of three experiments.

(A) (B)

Fig. 1. Antibacterial activity of 80% methanol extracts of several
medicinal herbs against V. ichthyoenteri (A) and S. iniae (B). 1.
Aster yomena, 2. Rhus javanica, 3. Erysimum aurantiacum, 4.
Rosa multiflora, 5. Zea mays, 6. Lespedeza cuneata, C, DMSO as
negative control.
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/ol 7MY =2 ATE el @A} 80% methanol 5
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£ %) 2451 9rk(Fig. 2). 52718 i 30412074



LA} FEE2 A 21

Table 3. Antibacterial activities of various fractions from R. ja-
vanica

Clear zone diameter (mm)'

Bacteria
80% MeOH? n-Hexane EtOAc n-BuOH H,0
V. ichthyoenteri 19 13 21 14 10
S. iniae 13 " 16 9 9

'Data represent the mean from the results of three experiments.
*MeOH; methanol, EtOAc; ethyl acetate, n-BuOH; n-buthanol.
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Fig. 2. Effect of methanol extract of R. javanica (0; 0 pg/mL, @;
50 pg/mL, [7; 100 pg/mL) on the growth of V. ichthyoenteri (A)
and S. iniae (B).

st A3}V, ichthyoenteri} S. iniae ®5 100 pg/mL &
7hEA = S0l AY AR =Stk 50 pg/mL 7ol A=
V. ichthyoenteri®] 73-$-0l °F 80% 7}, S. iniae2] 73-¢-of oF
50% 71kl ASAA BAE ol 2uja 2EEL V.
ichthyoenterio| & T Bol= A0 2 ekttt ojefat 2
The vjo} 30A17171A] 2|45 9iet.

A (B)

Fig. 3. Effect of heat treatment on antibacterial activities of 80%
methanol extract from R. javanica against V. ichthyoenteri (A) and
S. iniae (B). Each methanol extracts (10 pg/mL) from R. javanica
was used after no-heat treatment (1), heating at 40°C for 1 h (2), at
60°C for 1 h (3), and at 80°C for 1 h (4).
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