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Antibacterial Effect of Siegesbeckia pubescens Extract against Fish
Pathogenic Streptococcus iniae
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Antibacterial activity of 80% methanol extract from 13 commercial herb medicines was measured against fish patho-
gens Streptococcus iniae, causing several diseases in various kind of fish. Siegesbeckia pubescens showed the stron-
gest antibacterial activity against S. iniae. Methanol extract of S. pubescens was further extracted using several
organic solvents having different polarity. Extract from n-hexane and ethyl acetate fraction showed strong activity.
Minimal inhibitory concentration, MIC of S. pubescens extract was measured and resulted showing 8 pg/mL with
n-hexane fraction and 32 pg/mL with ethyl acetate fraction against S. iniae. The growth of S. iniae was fully inhibited
by adding 50 pg/mL (final concentration) of n-hexane or ethyl acetate fraction in the liquid media. It is needed that,
from these results, purification and isolation of responsible active compound(s) of these activities and further study
on the synergy effect using combination with commercial antibiotics against fish pathogenic bacteria.

Key words: Siegesbeckia pubescens, Antibacterial activity, Streptococcus iniae

XPOI“ "‘11“P —ri FATES, ELtE, HjEE oS,
At e %Ol ‘3—-_?3411 UTH(Edward, 2000). Ed-
wardsiella tardaS}t $H7| -2 uhete] th A Fao]E<l Hxof
Al Bigo] s B A1E] A1 Q= Streptococcus iniae + G A,
A|7lE0, Yetu]o} G TheFel ofFoll A vel 88/ A+t
T eke AEA oAl e R o] ZetH, o] & ¢l
?E 73111@ &4 E3E At o] Aol TEE A= AM o)A,

obqruiEl 8 BEEaul At @ HARS & © 71t (Moon
et al.,, 2009). S. iniae= 17+e] P, AT} o] Fof| A= i
AL, 17kl Qloj A = XAt o] & 4= Qli= A E S vt
5=l AR A At 2= Q14 E AL Qltk(Lahav et

al., 2004; Erfanmanesh et al., 2012).
O]Eiﬂ Al Ar8 el 2| 55 flsliA tlid B 220-= 0]/
AL AL ARESL Q0w o] F LAl ERAo| 2,
i/\fﬂ{h ofej2zatol4l Fol wol ARl Jltk(Treves,
2000). A AREFE] F7Het A o BAlRte] SdRI=ot
W/d 3k mlElekar olom, Alatd A8 o] A 7o} o2
£ o] YA 7131 9lth(Heo et al., 2002).
A5/ A A oFAfl= alkaloids, flavonoids, terpenoids, phe-
nolic compounds, quinones ¥ volatile oils 5-2] ©]#} thARF
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Eolu 1 FEAE0] 245 A mof d25E AME O] %
o, o]gt HA= Fef o] e sl o7 71| Aleto
e S Yebdcka B E)a glth(Mitscher et al.,
1980; Lee and Shin, 1991; Kang et al., 2010). o] &] Uretof| A=
of| ZEE o] &x]o] St of 2] FtefA o] oFe|&-g, 53| R
Aof| et A-7F Eds] o] FoA| AL Qlrk. oA HdER
FE FtAEA o Tl BEt At = oot AR
EA|o] SER A {74 AL SRR, AR AR
= AR F7 o]F o] A 2th(Beuchat and Galden, 1989;
Han et al., 2001; Lee, 2003). ©]2{3t HAE G FAE2S
FAAIY o sksta A of vlsl A Qo] L, A=
T2 712 A 7/ ol o8l W dAlatell iRt = -2
7F A ths o] &ef A YIeH(Cho etal., 2003). 12U o] 27t
At =40 atarte G Al Blsl &2 &
oflA &7 FojubA] 7] wlzoll oA 7HA] A-tE = 5
= WA o= A7 ol

3] 9 (Siegesbeckia pubescens) 3%, AN H, A1 Ee= A&
Zholgfale Eefe w3k AlE B 0|9 HEE ARAIX o
A5 A AT Tfolu oAl B9 FAE A 5T uff ARS-
ot sto] 331 e Al E27) = S AE Ao s
M= WA, ARAlsErH], F71, WX, Rt e, 5
5ol 2Ath(Park et al., 2013). 3]H2 A5, AA A=, T
A o Ae|e/do] deA Slom, At E/) & == Bacillus
cereus (Jun et al., 2013)2} Staphylococcus aureus (Choi et al.,
2006) 5ol &4d0] = A= HirE o] g}, e 379
Gt FollA oBAl=t, 531 S. iniaeo]] tiet A2 3= of
2] HarE vl glek

uheba 2 AtollAl 2 o AlRtel S. iniaeol] T3l Al
SR 55 1359 e a1, o] oA &4
o] £ 3 FEERFE TS T =N FAEH
of| A o] FEAIE HAISHAL L ARG
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A8 T A2l Streptococcus iniae KCTC 3657+ Ko-
rean Collection for Type Cultures (KCTC, Korea)ol A 7-¢13}
& Brain Heart Infusion broth (Difco Co., USA)ef| 4] uljoFs}
Aol ARgSFT

gtofAfl= AlFolA F-85aL Qs A= MY AR ()
B2HE Jsto] ARSI ARE- greRAe] Rt et sy
< v Zen, a0kt W82 Table 1o YepiSlich &
9l(Trichosanthes kirilowir), tj2H Rheum officinale), W&
(Atractylodes macrocephala), X2 Nelumbo nucifera), 31
A% (Artemisia capillaris), 5}11%(Prunella vulgaris), 3l5-3]

Table 1. Growth inhibiting activities of medicinal herb extracts
against Streptococcus iniae'

Scientific name Used part Activity?
Trichosanthes kirilowii seeds -
Rheum officinale roots -
Atractylodes macrocephala roots +
Nelumbo nucifera seeds -
Artemisia capillaris aerial part ++
Prunella vulgaris stem +
Kalopanax septemlobus bark -
Sargassum fusiforme whole plant -
Geranium thunbergii aerial part +
Carthamus tinctorius berry -
Prunus yedoensis bark -
Foeniculum vulgare berry +
Siegesbeckia pubescens aerial part +++

'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).

(Kalopanax septemlobus), 3l|=(Sargassum fusiforme), &=
(Geranium thunbergii), $3XH Carthamus tinctorius), 3}3
(Prunus yedoensis), 3|3 Foeniculum vulgare), 3|%(Sieges-
beckia pubescens)

71 HFe] Aok 2498 grade Y Sigma Co. (USA)OllA] -]
stol kg sleict.
ookl F&52 Mz ZA

A& FZ2HY| A= 7 ShorA & A& AldstaL A
Ha=0] 38(v/v)2] 80% methanol-S 715t E§tsto] 244
7k Aleo) A 223t & Whatman No.2 (USA) o1} & 23]
o 71Tt £EN-S rotary vacuum evaporator= 40T ol A
T w50t s AAANCH, 22| FE5ES THA
DMSOe°] 20 mg/mLe| g2 83[AIA 2t Aot ' A
=25 913F stock solution . & ARE-5}FIT].

o] La
Y20l 23

ZHeFA| 80% methanol FFEa TN S4=
3= 215 n-hexane, ethyl acetate, n-butanol, water2] <=4
2 Ao R 2SS BIE-S 40T 4222 rotary vacuum
evaporator 2 -3alo] ]2 $75] AASIATE. 7t S 2
5552 DMSO9 10 mg/mLe] HE2 83)A]7A 20T &
TR kol e EEh S 2elalct.
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(CLST, 2009)9] 1o whet disk diffusion methodE A}
&oto] Skt &, AR ol 4] ShERE u ket A=t
kel 200 pLE g B A] Aol et E HE o= 330 A
27 =@skal 25 8 mm paper disk (Avantec, Toyo Roshi
Kaisha, Ltd., Japan)E &3 &, 7t =553 30 pLA FA17
37°C 9] incubatorof| A 18A]7F vl %F & paper disc +912] A<
CEEEEREECEEEN

32520) 7} o] Aol e RIHA] 4] 4] oA ke
Hjofaf x]of] 2&E-2 0,50 2 100 pg/mLAL H7lsta 37T
of| Al ZIeHul Bt H AL v QF OAIZHEE 244171712 600 nmo]| A]
o) EYwE 2golo] YAt

HANSKIHSE S5

1o

FEE9 FHAYSAE HE(Minimum inhibitory concen-
tration, MIC)= 96-well plate®} Muller-Hinton HJjx](Difco
Co., USA)E -3t 3 2vf) 34 jij o= 46K (Lee
et al., 2003). 37°C oA 24417k vjoFet & thAF Alate] 50|
A A sEE MICE 2433t

Zn Y o

1]

-

Of2f Blof} 2ESO| SPEY EM

2 AtollA= 1976\ 0] ofkE} 4= EalH(Inia geof-
fiensis)o Al B-2]E]o] B 1F beta-hemolysing AAl5}= S,
iniae KCTC3657 ¥ EZtFE ARSI S. iniae=
ot @m0 ThgRl ol ol A s I A o] WA
ol AL, FZoll= AN E 718 HE 4o 4= 3
= Ao 4|3l JrhWang et al., 2016). S. iniaeo] T3t
13%-2] gtFA) methanol F+&E2] P+ disc diffusion
method & 248} AJS Aal|3ke] 2717} 10 mmo]AFel 7S
£ ghAjo| Qluba THekslgl 0., 71 A= Table 10] L)
t}. W2 Atractylodes macrocephala), 91 % (Artemisia capil-

XY EREE

AT GA - QHE - o2

Flot

laris), 3}21%(Prunella vulgaris), ¥ 2(Geranium thunbergir),
3] (Foeniculum vulgare), 3| (Siegesbeckia pubescens)2)
FEEoA FHEES UEilen, olF 39 55X
S. iniaeoll Yol 7Y =2 FtEdS HER SlTh(Table 1).
S vebd 67141 9] e 558 B S, iniaco] o
oF atEAdo] obA] Harwof QIA] oFgton, sharxe} 5] 9
methanol =&-&°] Staphyloccus aureus®l| ol Fw-&/d-S Lt
ElUjith= X2 31(Choi et al., 2006)2} Bacillus cereusl 3|9
FE50] AL Bth= 1 (Jun et al., 2013) A=7}
51k

5|™ methanol F&229| 228l % shr&d

.l

3]¥ 9] methanol F+&&2 £8 o+ A] n-hexane, ethyl ac-
etate, n-butanol, 12|11 E2 &njo] FAof ulg} AlA o2
2ejeo] 7h] 7180 714 238 ArkFig 1). 722
=9 gt disk diffusion methodef| wj2} 435 AukE
Table 2] APA 2} 7] 32713141 2. ™, n-hexanex} ethyl acetate

Siegesbeckia pubescens (500 g)
|— 80% MeOH
80% MeOHext. (55.40 g)

n-Hexane
M9304‘| | EtOAc
n-Hexane ext.
(15.74 g) [

EtOAcC ext. — n-BuOH

(9.819) |
n-BuOH ext.
(8.54 g) H,O ext.

(21.319)

Fig. 1. Isolation scheme for antibacterial substances from Sieg-
esbeckia pubescens. MeOH, methanol; EtOAc, ethyl acetate; n-
BuOH, n-buthanol; H,0, water.

Table 2. Antibacterial activities of various fractions from Siegesbeckia pubescens against Streptococcus iniae

Bacteria Clear zone diameter (mm)' Disk diffusion assay?
80% MeOH 23142
n-Hexane 28+2
EtOAc 2844
n-BuOH 8+1
H,0 8+1

! Data represent the mean from the results of three experiments. 21. 80% MeOH, methyl alcohol; 2. n-Hexane, normal hexane; 3. EtOAc,
ethyl acetate; 4. n-BuOH, normal buthanol; 5. H,O, water; C, DMSO, dimethyl sulfoxide as control
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® 0 pg/mL, A 50 pg/mL, O 100 pg/mL

Fig. 2. Growth inhibition effect of n-haxane (A) and ethyl acetate (B) fractions of Siegesbeckia pubescens against S. iniae. (®; 0 ug/mL, A;

50 pg/mL, o; 100 pg/mL)

o d
ot

5152 S. iniaeol| HI8l T4 YER 12, n-buthanol ¥}
B Eof| A= St Al S LERA] gkelet.

2520| HAMSKHSE

lon
0" Ao

3]& 80% methanol 5257} n-hexane £-2]&, 78| 1L ethyl
acetate 259 S. iniaeol tgt 2| AAYSA 8l 5= (Minimal
inhibitory concentration, MIC)S =43t A1}, 2+ 32 pg/
mL, 8 pg/mL, 12]3 32 pg/mLE =4 =] ¢t Table 3). ©]
A= 7t 2EES MIC 522 AME8HAS 4ol B o
9] = AslAIZE = Sl 9 m]shH, n-hexane 2 E-
ethyl acetate 20| L} methanol =&-&9] H|3|] 48] A= o
E3}H 02 B84 S &4 or

St oA 71 =& AvE 2ol n-hexaned} ethyl ac-
etate -8 29| S. iniaco| gk 54 JA|AIE AHE 7] 93],
okl R o] 2EET 0, 50 Y 100 ug/mLALS H7fste] e
HEg TS Fo) 2YeloirkFig 2). AF27I0e wop
24X 771 R A3, F £ 25 100 pg/mL H7Eol
A= S. iniae®] AY5-0] 23] A A= It} Ethyl acetate 2]
2 50 ug/mL H7FEOIAIE S, iniaee] A-%0] 24A|7F vof T2
71Z0 2 g ff oF 88% A% A 3%l 1L, n-hexane £-3]& 50
ng/ml 27120l A A5o] 25| kel ek, 2, n-hexane

Ay

Table 3. Minimal inhibitory concentration of various fractions
from Siegesbeckia pubescens against Streptococcus iniae

Extract MIC (ug/mL)’
80% MeOH? 3210
n-Hexane 810
EtOAc 3240

'Data represent the mean from the results of three experiments.
280% MeOH, methyl alcohol; n-Hexane, normal hexane; EtOAc,
ethyl acetate.

T} ethyl acetate 81l 2] F3] =AJof| 4 2] z}0]9} ethyl acetate
8l Eof| sl itk 2fol & UEhH n-hexane £2&2] A3t
E U R sy, F R Eols AR tE e A%
EA0] e o] & A o' Al
3| o] gFtgdol #Et 7] KAl Foll A 3]7 methanol =
50| S. aureuso] o5 MIC 20 mg/mL A =2] &S Y
a1, B. cereus®] tj3ljA+= MIC 62.5 pg/mLe] 2442 LIElY Sl
o}l B 1 EITH(Choi et al., 2005; Jun et al., 2013). E3}F o]
Alat S. iniaeol] thgt HA=9] St ol thet 7|1& A+4xt
L, A9 9] ethanol F=Z50] S. iniaeo]] thal MIC 75.8 pg/mL
2 g, AAILE 2222 MIC 1,000 pgimL, 53 5
E2 3,000 pg/mLe] 244 vrehf ¢lokar B s $leh(Mok
etal., 2001; Kang et al., 2010). 3+ A& F HAHE 5
oA+ thymol®] MIC 256 pg/mL, carvacrol®] 256 ug/mL,
quercetin®] 128 ug/mL F=2] B 17} &9l =i th(Bak et al.,
2015). & A7Lol A YERE 8] n-hexane £-&&2] S. iniae]|
gt MIC7}F 8 ug/mL & 112f e uf, 4fes] Sol&jo|al 7
e A A 4= Qo) gt 2 Ao A AREE 3H Y
methanol =591} n-hexane ¥ ethyl acetate 2= A| 27}
A E=7E ok AR v ARET 4o e
Z2FEEUS AR o, oS BAE o] Hd E43} 619 7
= 4] FE s A xS iniaec] THRF A5 71
ot A& Ao E AR ECh
3|9 S5 ol8dto] 2 AF Aol A e S. iniaeo|
Sk 73S P2 ol HATS UL R & oA 7]EY
2 Aol ApHAYS eIt 37 9] o Altol| et e+t
45 2 9 F2EAskL, of YAl thet o+
2 vIAUSS 5] aL, T3 o' Allatoll thafl 8= Sl
FAAeFe] -8R At d Fol 27 Sof| gt A7
@ ahch 1 ApR I
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