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Antibacterial Effect of Fish Diet Soaked in Salvia miltiorriza Extract

Jong-Soo Mok, Ki-Cheol Song and Nack-Joong Choi

West Sea Fisheries Research Institute, National Fisheries Research & Development Institute, Incheon 400-201, Korea

The antibacterial effect of fish diet soaked in the extract of Salvia miltiorriza was tested to determine
its levels of antibacterial activity, minimum inhibition concentration (MIC) and minimum bactericidal
concentration (MBC). The extract showed strong activity against gram positive bacteria, but was weak
against gram negative bacteria. Concentration levels of 13.4~40.3 and 67.2~403.0 pgg/ml were determined
as the MIC and MBC, respectively. However, levels above 403.0 yg/ml was neither bacteriostatic nor
bactericidal against Edwardsiella tarta, a gram negative strain. The fish diet, soaked in the extract of
Salvia miltiorriza, inhibited the growth of all strains of Streptococcus genus and Vibrio anguillarum. The
relationship formula between weight of fish diet and Salvia miltiorriza extract absorbed into the fish
diet was Y = 2.4953X + 3.3276 (R2 =0.9999). The antibacterial activity of the fish diet, soaked in the extract,

was stable from 10 to 35C during the storage period of 28 days.
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Table 1. Fish disease causing-microorganisms used for
antibacterial activity test

Microorganism Isolated source
Gram positive bacteria

Streptococcus iniae Flatfish

Streptococcus sp. Flatfish

Lactococcus garvieae Flatfish

Stuphylococcus sp. ]acopever
Gram negative bacteria

Edwardsiella tarda Flatfish

Vibrio anguillarum Yellowtail
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Table 2. Inhibitory effect of Salvia miltiorriza extract on growth of fish disease causing-microorganisms

Concentration of extract (%)
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Streptococcus iniae
Streptococcus sp.
Lactococcus garvieae
Staphylococcus sp.
Edwardsiella tarta
Vibtio anguillarum
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Symbols: +, all growth; =, growth of 1~2 times; —, no growth.

- 159 -



22, A
5T F

Hrbstoln 33] F 13w & F4E AAsHA Xato] o)
okt FFLAEE ek
2. HAaZAdQAsE 4 HALATSE
chih &350 o] FAHAIT i HAEFAdATE
g HAAFsEE Fig 13 Fig 20 22k Yeblisic
chik &5 B Agd Add BE kel o
500
>403.0
__ 400
E 300
=
Q 200
=
100
0
& 8 @& @
PANIIPC A A S

Indicator strains

Fig. 1. Minimum inhibitory concentration (MIC) of Salvia
miltiorriza extract against fish disease causing-microor-
ganisms. Level of >403.0 pyg/ml means that the strain was
not inhibited by adding 403.0 pg/ml of the extract.
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Fig. 2. Minimum bactericidal concentration (MBC) of Salvia
miltiorriza extract against fish disease causing- microor-
ganisms. Level of >403.0 zg/ml means that the strain was
not killed by adding 403.0 pg/ml of the extract.
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Table 3. Antibacterial activity of fish diet soaked in Salvia
miltiorriza extract against fish disease causing-

microorganism

Microorganism Antibacterial activity (mm)’
Streptococcus inige 145+0.4
Streptococcus sp. 14.0*£0.3
Lactococcus garvieae 11.5+0.3
Staphylococcus sp. 10.5+0.2
Edwardsiella tarta 10.0£0.2

12.0+£04

Vibrio anguillarum

*Antibacterial activity was estimated by the inhibition
zone surrounding fish diet( ¢ 9.0+0.5 mm), which was
soaked in the extract for 10 minutes and then dried at
80T for 3 minutes.
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Fig. 3. Relationship between the weight of fish diet and

Salvia miltiorriza extract absorbed to fish diet. The fish
diet was soaked in the extract for 10 minutes.
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Table 4. Influence of storage temperature on the anti-
bacterial activity of fish diet soaked in Salvia
miltiorriza extract

wx

Storage Residual antibacterial activity (%)
temp. Storage time (days)
() 3 7 14 21 28
10 100 100 100 101 100
20 100 101 99.0 98.0 99.0
35 100 99.0 98.0 99.0 98.0

Values are means of three experiments.

*Fish diet was soaked in the extract for 10 minutes, and
then dried at 80C for 3 minutes, and Streptococcus iniae
was used as the indicator strain.

**Residual antibacterial activity is expressed as follows:

Diameter of inhibition zone after storage
— Diameter of diet
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