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Abstract

In order to develop a natural food preservative, dried salviae miltiorrhizae radix (Salvia miltiorrhiza) was ex-
tracted with several solvents, and then antimicrobial activity was investigated. The optimum extracting condi-
tion for the antimicrobial substance from the sample, minimal inhibitory concentration (MIC) of the extracted
substance against microorganisms were also examined. Antimicrobial activity of the initial ethanol extract from
the sample was the strongest compared to those of other solvent extracts such as n-hexane, acetone, butanol,
methanol and water. The optimum extracting condition for antimicrobial substance from the sample was shak-
ing extraction for 2 hours at room temperature in case that 10 volumes of absolute ethanol was added to cru-
shed Salvia miltiorrhiza. The ethanol extract had strong growth inhibition activity against Gram-positive bacte-
ria (MIC, 3.13~50ug / ml) such as B. cereus, B. subtilis, L. monocytogenes, S. aureus, Sc. mutans. Among Gram-
positive bacteria tested, Bacillus species was the most susceptibile to the extracted substance. The antimicrobi-
al activity of the ethanol extrat from the sample was weak to Gram-negative bacteria and yeasts, for example
MIC for Gram-negative bacteria and yeasts was 0.8mg/ml and 0.4~0.8mg/ml, respectively.
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Table 1. List of microorganisms submitted for antimicrobial

activity test
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Gram positive bacteria

Bacillus cereus ATCC 11778

Bacillus subtilits ATCC 6633

Staphylococcus aureus ATCC 6538

Streptococcus mutans ATCC 25175

Listeria monocytogenes ATCC 15313
Gram negative bacteria

Escherichia coli ATCC 1129

Enterobacter aerogenes ATCC 13048

Vibrio parahaemolyticus ATCC 13048
Yeasts

Candida albicans IPL 76

Saccharomyces acidifaciens

Saccharomyces diastaticus NCYC 361
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Table 2. Comparison of the antibacterial activity of Salvia mi-
Itorrhiza extract” on B. subtilis growth by different
extraction solvents
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Table 3. Comparison of the antibacterial activity of Salvia mi-
Itiorrhiza extract” on B. subtilis growth by different
concentration of ethanol

Culture time (hr)

Ethanol
Cone. 24 48
(%)
0.1 0.3 0.5 0.1 0.3 0.5
40 +++7 e+ +++ +++ +++
50 +++ +++ +++ +++ -+
60 +++ +++ - +++ +++ -
70 +++ +++ - +++ +++ -
80 +++ +++ - +++ +++ -
90 +++ +++ - +++ +++ -
99.9 +++ - - +++ - -

Culture time (hr)

Solvent 24 48

0.1? 0.3 0.5 0.1 03 05

H20 +++¥ e+ +++ +++  +++
Methanol +++ - - +++ +++ -
Ethanol + - - +++ - -
Butanol +++ +++ - +4++ +++ -
Acetone +++ ++ - +++ +++ +

n-Hexane +++ +++ 4 +++ +++  +++

»10g of crushed sample was extracted in 100ml of each solvent
at room temperature for 24hr, filtered with filter paper (Toyo
No.5A) and then filterate was measured up to 100m| with the
same solvent

2Percentage of the added extract to the Mueller Hinton Broth

»Growth patterns (O. D. vaule at 660nm) ; - : <0.01, +: 0.
01~0.1, ++ : 0.1~0.5, +++ : >0.5

Y10g of crushed sample was extracted in 100ml of each conc-
entration of ethanol at room temperature for 24hr, filtered
with filter paper (Toyo No.5A) and then filterate was measur-
ed up to 100ml with ethanol

?Explanation is same as Table 2

»Symbols are same as Table 2

Table 4. Soluble soild and proximate composition” of Salvia
miltiorrhiza extract by different concentration of

ethanol

Ethanol  Soluble Chemical composition (%)

COD"C' sc())ild Reducing Crude Crude
(%) (%) sugar protein fat
40 39.64 0.828 3.727 0.365
50 39.72 0.963 3.133 0.220
60 38.36 0.845 2.211 0.665
70 31.05 0.721 1.174 0.780
80 21.95 0.735 1.188 0.770
90 5.55 0.485 0.523 1.080
99.9 1.52 0.205 0.140 1.160

" Percentages are calculated on the dry weight base of Salvia
miltiorrhiza
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Table 5. Comparison of the antibacterial activity of Salvia mi-

Itiorrhiza extract” on B. subtilis growth by different
extraction temperatures

Culture time (hrs)

Extraction
Temp. 24 48
ge
0.1 0.3 0.5 0.1 0.3 0.5
4 +++7 - - +++ - -
20 +++ - - +++ - -
40 +++ - - +++ - -
60 +++ ++ - 4+t -

"10g of crushed sample was extracted in 100ml| of absolute
ethanol for 24hr, filtered with filter paper (Toyo No. 5A) and
then filterate was measured up to 100ml with ethanol

*Explanation is same as Table 2

»Symbols are same as Table 2

Table 6. Comparison of the antibacterial activity of Salvia mi-
Iltiorrhiza extract” on B. subtilis growth by different
extraction times

Culture time (hrs)

Extraction
Temp. 24 48
(hrs)
0.1? 0.3 0.5 0.1 03 0.5
2 +++7 - - +++ - -
4 +++ - - +++ - -
6 +++ - - +++ - -
12 +++ - - +++ - -
24 +++ - - +++ - ~

"10g of crushed sample was extracted in 100ml of absolute
ethanol at room temperature, filtered with filter paper (Toyo
No. 5A) and then filthrate was measured up to 100m! with
ethanol '

? Explanation is same as Table 2

»Symbols are same as Table 2
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Table 7. Comparison of the antibacterial activity of Salvia mi-

Itiorrhiza extract” on B. subtilis growth by the etha-
nol ratio to the sampe weight

Culture time (hrs)

Ethanol 24 48
ratio
0.1 0.3 0.5 0.1 0.3 0.5
4 ++ - ++ +++
8 +++ ++ - +H+ +
10 +++ + - +++ HH+ -
12 +++ + - +++ -

"10g of crushed sample was extracted in 100ml| of absolute
ethanol at room temperature for 2hr, filtered with filter paper
(Toyo No. 5A) and then filterate was measured up to 10ml
with ethanol

?Ethanol ratio was expressed as : ethanol volume/sample
weight

* Explanation is same as Table 2

“Symbols are same as Table 2

Table 8. Comparison of the antibacterial activity of repeated
extract” of Salvia miltiorrhiza on B. subtilis growth
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Table 9. Minimal inhibitory concentration (MIC)" of Salvia

miltiorrhiza extract against microorganisms by bro-
th dilution method

Culture time (hrs)

Extraction
order 24 48
0.1* 0.3 0.5 0.1 0.3 0.5
Ist + - - +++ - -
2nd +++ A+t +++  +++

"10g of crushed sample was extracted in 100ml of absolute
ethanol at room temperature for 2hr, filtered with filter paper
(Toyo No. 5A) and then filterate was measured up to 100ml
with ethanol

? Explanation is same as Table 2

»Symbols are same as Table 2

Strains MIC (ug/ml)
Bacteria
B. cereus 3.13
B. subtilis 3.13
S. aureus 6.25
Sc. mutans 125
L. monocytogenes 50
E. coli 800
E. aerogenes >800
V. parahaemolyticus >800
Yeasts
C. albicans 800
Sacch. acidifaciens 800
Sacch. diastaticus 400

" MIC means no growth after 2 days culture at optimum condition
>means that microorganism wasn’t inhibited by adding 800
pg/ml
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