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In vitro Effect of Water Extract of Medicinal Herbs on Antimicrobial
Activity against Fish Pathogenic Bacteria and Superoxide Production
of Kidney Phagocytes in Olive Flounder, Paralichthys olivaceus
Sung Hee Jung', Young-Chan Sohn* and Yi Cheong Kim"*

' Pathology Division, National Fisheries Research & Development Institute

*Inchon branch, National Fisheries Products Inspection Station
**Jinhae Inland Fisheries Research Institute, NFRDI

The present study was to obtain a basic research data about medicinal herbs by screening in vitro antimi-
crobial activity and the production of superoxide anion(O:) from the head kidney phagocytes of olive
flounder, Paralichthys olivaceus. The following fourteen kinds of medicinal herbs extracted by boiling
water were used : Gosam, Gwijeonu, Gujeolcho, Bagha, Bangpung, Yeongyo, Yagssug, Jiyu, Sambaeg-
cho, Samjiguyeobcho, Sangbaegpi, Sohwehyang, Pyeonchug, Palgag. Antimicrobial activity against fish
pathogenic bacteria, Listonella anguillarum, Vibrio sp., Vibrio alginolyticus, Edwardsiella tarda, Strepto-
coccus sp. and Lactococcus garvieae, and the production of superoxide in kidney macrophage of olive
flounder were examined by disk method and nitroblue tetrazolium(NBT) reaction, respectively. Among the
tested herbs,Yagssug showed the highest antimicrobial activity against those fish pathogenic bacteria and

stimulation of O: production.
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Table 1. List of medicinal herbs used for test

Scientific name Abbreviation Korean name
Artemisia asiatica Nakai (Aa) Yagssug
Chrysanthemum zawadskii var. latilobum Kitamura (Cz) Gujeolcho
Epimedium koreanum Nakai (Ek) Samjiguyeobcho
Euonymus alatus (Thunb.) Sieb. (Ea) Gwijeonu
Foeniculum vulgare Mill. (Fv) Sohwehyang
Forsythia koreana Nakai (Fk) Yeongyo
Hlicium verum Hook. f. (Iv) Palgag
Ledebouriella sesloides (Hoffm.) Wolff (Ls) Bangpung
Mentha arvensis L. var. piperascens Malinv. (Mp) Bagha
Morus alba L. (Ma) Sangbaegpi
Polygonum aviculare 1.. (Pa) Pyeonchug
Sanguisorba afficinalis L. (Sa) Jiyu
Saururus chinensis Baill. (Sc) Sambaegcho
Sophora flavescens Ait. (SH) Gosam
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Table 2. Growth inhibition of water extracts of medicinal herbs on fish pathogenic Vibrio species

Medicinal Korean Diameter of inhibition zone (mm) mfo?lf] ts,;::lid

herb name Listonella anguillarum Vibrio Vibrio content of

No.1 No.2 No.3 No.4 No.5 alginolyticus  sp. extract/disk
Aa Yagssug 11 11 14 24 23 - - 24
Cz Gujeolcho 14 - 105 17.5 19 - - 26
Ek Samjiguyeobcho - - - 12 21 - - 1.1
Ea Gwijeonu - - - 14 14 - - 0.6
Fv Sohwehyang - - - - - - - 2.5
Fk Yeongyo - 15 12.5 29 - - - 1.8
Iv Palgag - 11 - - - - - 20
Ls Bangpung - - - - - - - 1.8
Mp Bagha - - - 14 15 - - 1.0
Ma Sangbaegpi - - - - - - - 1.2
Pa Pyeonchug - - - - 15 - - 1.0
Sa Jiyu - 13 - 18 30 - - 1.5
Sc Sambaegcho - - - - 15 - - 14
Sf Gosam - - - - - - - 1.6

* ! no inhibition

Table 3. Growth inhibition of water extracts of medicinal herbs on fish pathogenic Edwardsiella tarda

Medicinal Korean Diameter of inhibition zone (mm) mgo(l)‘f1 ts)?elid

herb name Edwadsiella tarda content of

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 extract/disk
Aa Yagssug 24 20 215 19 20 18 23 2 2 21 24
Cz Gujeolcho 115 14 15 165 16 165 22 175 14 19 2.6
Ek Samjiguyeobcho  —* - - - - - - - - - 1.1
Ea Gwijeonu - - - - - - - - - - 0.6
Fv Sohwehyang - - - - - - - - - - 25
Fk Yeongyo 205 20 22 - 20 22 24 i8 185 19 1.8
Iv Palgag - - - 125 - - 13 - - - 20
Ls Bangpung - - - - - - - - - - 1.8
Mp Bagha - - - - - 18 18 20 - - 1.0
Ma Sangbaegpi - - - - - - - - - - 1.2
Pa Pyeonchug - - - - - - - - - - 1.0
Sa Jiyu 20 165 25 18 205 195 22 215 185 185 1.5
Sc Sambaegcho - - - - - - - - - - 14
Sf Gosam - - - - - - - - - - 1.6

* : no inhibition
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Table 4. Growth inhibition of water extracts of medicinal herbs water extracts on fish pathogenic Streptococcus sp.

. Diameter of inhibition zone(mm) mg of solid
Medicinal Korean Streptococcus sp. soluble

herb name content of

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No. 10 extract/disk
Aa Yagssug 16 21 17 4 21 125 12 105 17 20 24
Cz Gujeolcho - - - - - - - - - 15 2.6
Ek Samjiguyeobcho - - - 10 - - - - - - 1.1
Ea Gwijeonu ~ - - - - - - - - - 0.6
Fv Sohwehyang - - - - - - 19 - - 12 25
Fk Yeongyo - - - 17 - - 10 10 17 12 1.8
Iv Palgag - - - 125 - - 13 - - - 20
Ls Bangpung - - - - - - - - - - 1.8
Mp Bagha B - - - - - - 20 - - 1.0
Ma Sangbaegpi 10 - - 135 11 115 105 10 - 10 1.2
Pa Pyeonchug - - - - - - - - - - 1.0
Sa Jiyu 12 - 11 - - - 13 - 17 10 1.5
Sc Sambaegcho - - -~ - - - - - - - 14
Sf Gosam - - - - - - - - - - 1.6

* : no inhibition

Table 5. Growth inhibition of water extracts of medicinal herbs on fish pathogenic Lactococcus garvieae

Diameter of inhibition zone mm) mg of solid
Medicinal Korean Latococcus garvieae soluble

herb name content of

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No. 10 extract/disk
Aa Yagssug 16 - 155 19 15 23 20 20 --¢ - 24
Cz Gujeolcho - - 125 - - - - 16 - 17 2.6
Ek Samjiguyeobcho - - - 10 - - - - - - 1.1
Ea Gwijeonu - - - - - - - - - - 0.6
Fv Sohwehyang - - - - - - 19 - - 12 25
Fk Yeongyo 12 - - - 10 - - - - - 1.8
Iv Palgag 115 10 11 12 10 11 12 115 11 - 2.0
Ls Bangpung - - - - - - - - - - 1.8
Mp Bagha - - - - - - - 20 - - 1.0
Ma Sangbaegpi 10 - 105 - 105 10 - 10 10 - 1.2
Pa Pyeonchug - - - - - - - - - - 1.0
Sa Jiyu 125 - 125 13 - 12 - - 105 - 1.5
Sc Sambaegcho - - - - - - - - - - 14
Sf Gosam - - - - - - - - - - 1.6

* : no inhibition
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Fig. 1. The production of superoxide anion(O:-) of olive flounder, Paralichthys olivaceus, head kidney phagocytes by
stimulation with water extracts of medicinal herb in nitroblue tetrazolium(NBT) reaction: Bagha(Mp), Pyeonchug(Pa),
Gwijeonu(Ea), Gosam(Sf), Yeongyo(Fk), Sohwehyang(Fv), Gujeolcho(Cz), Palgag(Iv), Sangbaegpi(Ma), Bangpung
(Ls), Yagssug(Aa), Jiyu(Sa), Samjiguyeobcho(Ek), Sambaegcho(Sc). Values shown are means(+SD) of six replicate
assays. Asterisks indicate significant differences(*p < 0.05, **p { 0.01, ***p < 0.001) with respect to the control.
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