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The ethanol extract of root bark of Morus alba strongly inhibited the Gram positive bacteria like
Streptococcus sp., Lactococcus garvieae and Staphylococcus sp., but weakly the Gram negative bacteria like
Listonella anguillarum and Eduwardsiella tarda. It was more effective in liquid medium than in solid medium.
The minimum inhibition concentration (MIC) of the extract in liquid medium was 19.8 and 790--1185
pz/ml for the Gram positive and Gram negative bacteria, respectively. The extract concentration, at which
the growth was totally inhibited, was 67.2~403.0 pg/mf for the Gram positive bacteria but it was as high
as 1185 pg/ml for L. anguillmum and almost ineffective against E. farda. For diet supplementation of the
extract, effective soaking duration was 3 minutes. The fish diet soaked in the extract inhibited the growth
of all the tested Gram positive strains, but not the Gram negative strains. The relationship between the
weight of fish diet and absorption of the extract by the fish diet was Y = 7.5757X + 4.6962 (R* = 0.9998).

Key words: Antibacterial effect, Fish pathogenic bacteria, Fish diet, Morus alba root bark

A = 2000), grdZ Z3(Yoon et al., 1998), a6l & IH(Kim
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Table 1. Minimum inhibitory concentration (MIC) of the ethanol extract of Morus alba root bark against fish

pathogenic bacteria in solid medium

. Antibacterial activity (ug/mf) MIC
Bacteria

198 395 79.0 1185 1975 3950 7900 1,1850  (ug/ml)

Streptococcus iniae + — — — — — — 395
Streptococcus sp. + - - - - - - 39.5
Lactococcus garvieae + - - - - - 39.5
Staphylococcus sp. + + - - - - - — 79.0
Edwardsiella tarda + + + + + + + - 1,185.0
Listonella anguillarum + + + + + + x - 1,185.0

Every experiment repeated three times.
Symbols: +, bacterial growth; x,

bacterial growth in 1~2 plates;

-+, no bacterial growth.
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Table 2. Minimum inhibitory concentration (MIC) of the
ethanol extract of Morus alba root bark against
fish pathogenic bacteria in liquid medium

Table 3. Minimum bactericidal concentration (MBC) of the
ethanol extract of Morus alba root bark against
fish pathogenic bacteria

Bacteria MIC(ug/ mb) Bacteria MBC (ug/ mé)
Streptococcus iniae 19.3 Streptococcus iniae 39.5
Streptococcus sp. 19.8 Streptococcus sp. 79.0
Lactococcus garviene 19.8 Lactococcus garvieae 39.5
Staphylococcus sp. 19.8 Staphylococcus sp. 118.5
Edwardsiella tarda 1,185.0 Edwardsiella tarda >1,185.0
Listonella anguillarum 790.0 Listonella anguillarum 1,185.0
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Table 4. Effect soaking duration on the antibacterial
activity of fish diet soaked in the ethanol
extract of Morus alba root bark

Soaking time (min.) Antibacterial activity (mm)*

1 11.0£03
2 11.4£0.2
3 12.0%0.3
5 12.0x£0.2
10 12.0£0.3

Soluble solid amount of the extract was 39.5 mg/mé.
Values were expressed as mean=S.D. from three exper-
iments.

* Antibacterial activity was estimated by the diameter of
the clear zone surrounding fish diet (#9.0£0.5 mm),
which was soaked in the extract and then dried at room
temperaturc overnight, and Streptococcus iniae was used
as the test strain.
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Table 5. Effect of fish phathogenic bacteria on the anti-
bacterial activity of fish diet soaked in the
ethanol extract of Morus alba root bark

Bacteria Antibacterial activity (run)*
Streptococcus iniae 12003
Streptococcus sp. 11.0%£0.5
Lactococcus garvieae 10.5+04
Staphylococcus sp. 10.5£02
Edwardsiella tarda S

Listonella anguillarum -

Soluble solid amount of the extract was 39.5 mg/ md.

Values were expressed as mecan=*S.D. from three exper-

iments.

*Antibacterial activity was estimated by the clear
zone surrounding fish diet (49.0£0.5 mm), which
was soaked in the extract for 3 minutes and then
dried at room {emperature overnight.

“*Inhibition zone was not observed.
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Y = 7.5757X + 4.6962
R? = 0 9998
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Fig. 1. Relationship between the weight (mg) of fish
diet and absorption of ethanol extract (ug) of Morus alba

toot bark by fish diet. Fish diet was soaked in the
extract for 3 minutes.
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