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Antibacterial Activities of Hot-water and Ethyl Alcohol Extracts of
Medicinal Herbs on Fish Pathogenic Bacteria

Hye-Sung Choi', Yi-Cheong Kim, Joo-Seok Lee”, Mi-Ra Jo**, Chang-Ho Seo and Soo-I Park***
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*Inland Aquaculture Research Institute, NFRDI, 645-806, Korea
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Hundreds of medicinal herbs have been using for the purpose of diseases treatment and immune enhance-
ment for human being and other animals including fishes. Among them, 49 species of medicinal herbs were
selected and tested for antibacterial activities against 19 strains of fish pathogenic bacteria in different 4
species.

The 49 medicinal herbs were extracted by water and ethyl alcohol. The extracts were freeze dried and
some paper discs from the extracts were prepared for the evaluation of antibacterial activity.

The tested pathogenic bacteria were 5 strains of Edwardsiella tarda, S strains of Vibrio sp., 4 strains of
Lactococcus garvieae, 1 strain of Lactococcus raffinose, 1 strain of Streptococcus parauberius, and 3
strains of Streptococcus iniae.

The Galla rhois (Obaeja), Gaconnamu and Hwangleyon showed antibacterial activities on both gram neg-
ative and gram positive fish pathogenic bacteria. The Youkgae, Sangbaekpi, Bogolji and Gamcho showed
very effective antibacterial activities on gram positive pathogens while Jiyu, Aeyoeb and Yeonkyo showed
very effective on gram negative pathogens.

Key words : Medicinal herbs, Fish pathogenic bacteria, Antibacterial activities
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wEol thd AE] what & - @E e xpojrt 9
o (A 2Fst, 2000).

A2l 84 &4 (biological active substances)©]
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cide)olg}y dh= ol BE &9 FHEL o
80% A=t et B Yy sy HE
F2EY g7 842 A4, flavonoid 59
phenol 4 E3, AF 59 terpenoid, alkaloid &
WA Foll ZIdgcha ok (3 5, 1973 %,
1984 ; 7}, 1994).

T717E %E L AR 5 AE fEUy A g
A4 EFE T P Fokix FHE3sle oy
Aol e d+F 84 &5 B ol W
gt B2 98 ojF<] H|Eold WY 7]%S
FAAA Ao R Q7 HALE oAste] Ak
0|7 (Jang er al., 1992;7], 1999; &, 2001)
|5 E % 335 QHAE AHEHA) e
vjzke] Q1o A kol fel wigh AR
WL AHE FIAE F Ues W]
AL AoE AztEh

2 UetllM AA ARAE o] g3le] o
Aol et 78 ZARE Kim et al. (1994)°]
e Aol thal & HAfe) g8 HAMoE
o Aol tidte AHgoz ArF u 9o
M, 4 F Q0012 HATEE o A FE F

o o oX
_{), N[O HU ok NIO
e

2 Py

¥

N

e o

E3lof o AFel e FFHL YPaAL
™ Joetal.2002) & AQ NEF FrpuiA 22
29 oy AFel e F7F BYL A7E @
a9,

B ATIME 98 @3 B2 53 B
(2002) 2 W3} I (4314, 199259 B4
9L Fel gEAS WY 37 7150 e
AR F MEA sbdol AT Aok 49 %
Fol sted G4 2 Y2 F&skd F2 o)
Aol e e Aol AHalan,

ME W

HE Aoy

Ayl AT HEAR AdAE A
(2000), 23t (2002) 59 £3 ZAE E3ld
QAo o) 2E3 WY 7)5o] FHEGL B
FEE A 9% AP oH, A=
7 oFd APl Fste] Aol A3l
T} (Table 1).

Table 1. The medicinal herbs used for the tests of antibacterial activities

Name of herbs Part

Korean name Scientific name used*
Gamcho Glycyrrhiza uralensis R
Gaeonnamu Rhus trichocarpa B
Obaeja Galla rhois G
Hwanggeum Scutellaria baicalensis R
Omae Mume fructus F
Omija Schizandra chinensisis S

Aeyeob Artemisiae asiaticae L,ST
Sasamgja Torilis japonica S

Hwanglyeon Coptis chinensis R,S
Yeonkyo Forsythia koreana S
Daehwang Eisenia bicyclis R
Chajeonja Plantaginis semen S

*R, root; B, bark ; G, gall ; F, fruit ; L, leaf ; S, seed ; ST, stem ; BR, branch.
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Name of herbs Part

Korean name Scientific name used*
Dansam Salvia miltiorrhiza R
Bipayeob Eriobotryae folium L
Sanbaekpi Mori cotex Radicis R
Jiu Sanguisorba officinalis R, ST
Bakha Mentha arvensis L
Sohoehyang Foeniculum vuigare F
Sambaekcho Saururus chinensis L
Gugija Lycium chinense F
Ginseng Panax ginseng F
Youngji Ganoderma lucidum L,ST
Hwanggi Astragalus membranaceus F
Samjiguyebcho Epimedium koreanum L
Tosaja Cuscuta japonica S
Hasuo Polygonum multifiorum Thunberg R
Makmundong Liriopis tuber R
Cheonmudong Asparagus cochinchinensis R
Danggui Angelica gigas Nakai R
Dansam Codonopsis pilosula R
Baekchul Atractylodes japonica R
Bokreong Poria cocos L,ST
Yulmu Coix lachrymajobi R
Gaehyeldeong Mucunae Caulis BR
Sukjihwang Rehmannia glutinosa R
Baekjakyak Paeonia japonica R
Sangsimja Morus alba F
Youkjongyoung Boschniakia rossica L,ST
Soheyang Cynomorium songaricum L
Pakeukchun Morindae radix R
Bogolj Psoralea corylifolia F
Seonmo Glandular hair L,ST
Youkgae Cinnamomum cassia B
Sansuyou Cornus officinalis F
Yeoujongsil Ligustrum lucidum F
Hanlyeoncho Eclipta prostrata L,ST
Hyensam Scrophularia ningpoensis R
Duchung Eucommiae ulmoides L
Buja Aconitum carmichaeli R

*R, root ; B, bark ; G, gall ; F, fruit ; L, leaf ; S, seed ; ST, stem ; BR, branch,
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1Mok MR FE

A FHES BF €5 723 ¢4F 729
+2 FHE ARk €5FES I de
AF4 DWT 2800M)° AkAl 50 g S/
1,500 mLE ¥ 3A7F Fole e AREE
dom, dF FE5L2 AR 40 g3 ethyl alcohol
800 mLE ¥ 9] shaking incubatorol A 24417+ A
2 F&3k= WS AHSsITh

2. 389 55 8 S U

g 2 4F F29L AT FY 9743y
A2 AE-& rotary vacuum evaporator (Buchi RE
121, Switzerland) & 60C &8 20X 74 5
% F A S8 B Freeze Dryer FD

(EYELA)E F74 ZAZAIAA BEZ thgo 4
Z TS FA8td 7 Agel AREh 52
ZAZ3F AFE -78°C9] deep freezerel B 331A
A Z Agel ARE-sH T

3. 8 HEE 98t disc M

T FE £EE 34 THF, ¢F FF
L2 99.9% old ¢Fd &8sk = F
Z E¥0lgds B F/FT 2ml, ¥F F5
2 0.1 g3} 75% ethyl alcohol 2 mL (50,000
ppm)ell 83813 ¥, membrane filter (0.45 um)Z
A48 AL I EF ZAE paper disc
(ADVANTEC D0811606, 8 mm)ol] Ztz} 50 ul*
FEAZ F S0CE ZHE AR NN F8S)

AZAZ o g9 43l AHE-3Ath Disc

Table 2. Bacterial pathogens used for estimate of antibacterial activity

Division Pathogens Representative
Edwardsiella tarda J2-27K 1
Edwardsiella tarda GY01 2
Edwardsiella tarda F4 3
Edwardsiella tarda FSW910410 4
Gram Edwardsiella tarda ET021202 5
negative Vibrio anguillarum YT85805 6
Vibrio anguillarum PT213-2 7
Vibrio anguillarum V. A 29 8
Vibrio anguillarum V5 9
Vibrio sp. V10 10
Lactococcus garviae L2 11
Lactococcus garviae B27-K 12
Lactococcus garviae YT-3 13
Gram Lactococcus garviae B24-15 14
positive Lactococcus raffinose KCTC 3509 15
Streptococcus paraberius KCTC 3651 16
Streptococcus iniae KCTC 3657 17
Streptococcus iniae BS20 18
Streptococcus iniae WKSI 19
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Fig. 1. Inspection process for antibacterial activity.
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T, IR 93F, AR 375, §4) 97, 3&
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1. B FEY
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Table 3. Antibacterial activities of water extract of medicinal herbs on the fish pathogenic bacteria

Edwardsiella tarda Vibrio spp. Lactococcus spp.  |Streptoccocus spp.
Medicinal herbs
1 2 3 4 5/6 7 8 9 10[11 12 13 14 15{16 17 18 19

Gamcho D e
Gaeonnamu T T v L
Obacja R o [ S R
Hwanggeum S o S T T T et U,
Omae e e T
Omija e
Ageyoeb T S o
Sasangja T e
Hwangleyon e e .
Yeonkyo e e
Daehwang T
Chajeonja L
Dansam e
Bipayeob T o e
Sanbaekpi T T
Jiyu L T
Bakha e
Sohwehyang e e
Sambaekcho e e T
Gukija S T e
Insam e T
Youngji e
Hwanggi e e e
Samjiguyeobcho | - - - - | _ - _ _  _ | . _ _ - _1_ 4+ _ _

*: Strains of fish pathogenic bacteria refered at Table 2.
** : Zone diameter
(-, bellow 8 mm ; +, 8~15 mm; +, 15~20 mm ; +++, above 20 mm).



Table 3. Continued

G Aok d5 R GF F2E9 oW gl U@ 79

45

Edwardsiella tarda Vibrio spp. Lacrococcus spp. | Streptoccocus spp.
Medicinal herbs
*1 2 3 4 5|6 7 8 9 10[11 12 13 14 15[16 17 18 19

Tosaja D I T -
Hasuo S I L -
Makmundong T [ U -
Chenmundong L . _
Danggwi T T Lt -
Dansam = L -
Balchul T -
Bokreong T [ T -
Yulmu e T -
Gaehyeldung T i TSR BRI -
Sukjihwang S e -
Bakjakyak T [ L .
Sangsimja e e e -
Youkjongyong T [ i .
Shoeyang T e e . -
Pakeokchun T e U -
Bogolji T e +
Seonmo T _
Youkgae e e I T +
Sansuyou T L T -
Yeoujongsil T ot -
Hanlyeoncho T L -
Hyensam S I -
Duchung T -
Buja S -

* : Strains of fish pathogenic bacteria refered at Table 2.

** : Zone diameter

(-, bellow 8 mm ; +, 8~15 mm; ++, 15~20 mm ; +++, above 20 mm).
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Table 4. Antibacterial activities of ethyl alcohol extract of medicinal herbs on the fish pathogenic bacteria

Medicinal herbs

Edwardsiella tarda

Vibrio spp.

Lactococcus garviae

Streptoccocus sp.

«1 2

3

4

5

7 8 9

13 14

15

16 17 18 19

Gamcho
Gaeonnamu
Obagja
Hwanggeum
Omae
Omija
Aeyoeb
Sasangja
Hwangleyon
Yeonkyo
Dachwang
Chajeonja
Dansam
Bipayeb
Sanbaekpi
Jiyu
Bakha
Sohwehyang
Sambaekcho
Gukija
Insam
Youngji
Hwanggi

Samjiguyeobcho

L2 S

o+

++

+ o+

++ o+ +

++ -

++ +

+ +

+

+ + + +

R = S S

* : Strains of fish pathogenic bacteria refered at Table 2.

** : Zone diameter

(-, bellow 8 mm ; +, 8~15 mm; ++, 15~20 mm ; +++, above 20 mm).
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Table 4. Continued
Edwardsiella tarda Vibrio spp. Lactococcus garviae | Streptoccocus sp.
Medicinal herbs

1 2 3 4 5|6 7 8 9 10/11 12 13 14 15|16 17 18 19
Tosaja L e e
Hasuo e o
Makmundong e e T
Chonmundong 1 e P
Danggwi e S
Dansam e
Balchul 2 e
Bokreong T L T T A
Yulmu 1 e
Gaehyeldung T e e
Sukjihwang T e e
Baekjakyak e L e
Sangsimja e e
Youkjongyoung | - - - - - . - - | _ - _ . _|_. _ _
Shoehyang T e
Pakeokchun e L

Bogolj e S L
Seonmo T T
Youkgae T e P
Sansuyou e e
Yeoujongsil - [ o I
Hanlyeoncho T
Hyensam e [ e
Duchung T T
Buja T e

* . Strains of fish pathogenic bacteria refered at Table 2.

+* ; Zone diameter

(-, bellow 8 mm ; +, 8~15 mm; ++, 15~20 mm ; +++, above 20 mm).
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mm, tH3 123 mm 2 3HF 9.1~20 mB 1 L4
7 ASE JAEIY AATYERE 9.8 m,
HAE 99~123 mm ¥ BFA 95~12.8 mE I
H FEF AARE el emE
8.1~12.7 mm, & 10.8~24.3 mm, A S 8.2~10 mn,
4 n] 9~13 mm, Q¥AA} 10.1~32 mm E LU}
10~14 m=E T3 34, Fda EF A
UERAITE 11 Foll A LujAE Ho AA vt
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o B AANE vehlo] 39 ey
AR AR E FEE A
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GEg FE9 oY Ao W AARE=
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Fig. 2. Size of growth inhibition zone of hot water extract from medicinal herbs on fish pathogenic bacteria. Bacteria strains

are listed in Table 2.
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Fig. 2. Continued
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Fig. 3. Size of growth inhibition zone of alcoholic extract from medicinal herbs on fish pathogenic bacteria. Bacteria strains
are listed in Table 2.
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Fig. 3. Continued.
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Fig. 4. Size of growth inhibition zone of tetracycline (304g) on
fish pathogenic bacteria. Bacteria strains are listed in Table 2.
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I AT (3F 5, 1996). AA 4] ofFol glo]
A e 9 BAZ By 71748 2438
Haie AW ¥8F v vgZ Qg X8 A
o HY FAZ QA o FY L & oHu
g B4 FRE A EAHO AVHT
ATt (Kim et al., 2002). A 7+A] penicillin £ 7|
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on AR FAE FoA A E o] L3 A
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