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Abstract

The optimum condition for the extraction of antimicrobial substance from Lithospermi radix
was investigated. For the purpose of obtaining basic data for the development of natural pre-
servatives and for the prevention of food poisoning accidents, its antimicrobial activity was test-
ed against several kinds of saprophytic microbes and food poisoning bacteria. The optimum con-
dition for extraction of antimicrobial substance was to steep Lithospermi radix into 95% ethanol
for 24 hours at rcom temperature. Antimicrobial activity was observed at the pH range 5.0~8.0,
but its activity became stronger at acidic condition. The result of ion exchange chromatography
was showed that the antimicrobial activity of anionic portion was more apparent than that of
cationic portion. The antimicrobial activity against Gram positive bacteria was stronger than
that of Gram negative bacteria and the growth of food poisoning bacteria such as S. aureus and
V. parahaemolyticus was inhibited in the concentration of 0.1% for 48 hours. As for mold and
yeast, the growth of some kinds of these organisms was inhibited in the concentration of 0.1% for
48 hours and the growth of nearly all the fungi was inhibited in the concentration of 0.15% for 96
hours.

Key words : antimicrobial effect, Lithospermi radix, food poisoning bacteria

A = HEo] H e HE FaAE R HFR

EH5 I *&3& Eu o A9 e dFeldh ¢+

syt A Bol BEHT Y @A) Fox W BEAN ARoA @R F2F JEo] FH

$34 BAE FRAD Y& BHAE A% A, FE FWAL ket WA S8 FED A9 Hd

Az AGE F3Bo) Aol AY F5E gy ETERE AT F UT o FYH] o] A
o,

rJ

oy

R,

mo ohg AzE g PARg = FIEY R FEFUSE AEY e ® =A% o
2% A Ago) dFd Harort glont ofaza 4 A E ATCINE ARl FAYEAL LR
FEA 322 9, pHEge ©E F3H A

tTo whom all correspondence should be addressed o], Z}& AZRu|PEol} AFE UAAMT T



ke e -

8 72 37" Hm, 22EL ol&ad chro-
matographyS £3 384 42439 ¢ 4435}

R

Fzaay

FEHEAES B2 F237] s W&
717F AXE AR Estaad B Algel 9ul e
AGEE 715l SRR 259k olv Aled
& B 25%, 50%, 5%, BB RALH, 718 L
T AL, 50, 70CE FEst e xxE o
2o E UMY F2F O, 78 934 (Toyo
No. 5A) 2 c#AA de 9g AT 2=
Az 192 FFHdo] LSS0l

o354 9Ny £3

A FEES STUE JIF YAMA o FAFS
d53F4 719 ddd-g vz 10mT 1 drop] ®
&2 AFsd F9 ASHH LM wFEHA
FAdRg gtoz WAEs FAAA ) Bag
# 4% % (minimum inhibitory concentration : MIC) &
FIRed, ole FEELZ 105CAA FFAZA
X ZAFREY FAE EHE A wiAd A Hohvg
(%) 2 ®718kqch.

pHo|l i 37
ANE FE2EE FEE2 71F AAHAE pH 5.0
~8.00.2 ZA% the #F4 dAYE ZAsd ok

NE 5282 o238 chromatographyE ©]-&3t
o &2 - FAE Psiged, S0l FEL Amberlite
IR-120(H* form) column (1. 8X50cm) &, o] HE
€ Amberlite IRA-400(0OH~ form) column (1.8 X%
50cm) & BIAIA EAch

2n o n@
FE2x H oets sko I

AZZREH FFYEAY dEEFEA Jld2E
o 4LE A AFE Table 13 2l

A+5H

- &%)

Aeda 2P i 70CAAN FE2PE&0, 24
ANzt ARAE BF S auweus®] F2lo] A HA

Table 1. Comparison of growth inhibition activity of
extracted solution* of Lithospermi radix on
S. aureus ATCC 6538 growth by the extrac-

ting temperature

Extracting Conce.** Culture time (hr)
temp.(TC) ) 2% 48

Room temp. 0.15 -~ -

0.10 - -

50 0.15 - -
0.10 - ++

70 0.15 - +
0.10 - ++

* 10g of sample was extracted in 90ml of 95% ethanol at
various temperature for 24hr, then filtered and concen-
trated into 10ml

**The concentration(%) showed the dried residue of Litho-
spermi radix extract in the broth medium

— : No growth, + : Slight growth,

+ <+ : Moderate growth, ++ + : Heavy growth
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Table 2. Comparison of growth inhibition activity
. of extracted solution* of Lithospermi rad-
ix on S. aureus growth by the concentrat-

ion of ethanol
Extracting Conc.** Culture time (hr)
eonc.(%) (%) 24 48
25 0.15 ++ ++ 4
50 0.15 — —
0.10 + ++ 4
75 0.15 - -
0.10 - ++
95 0.10 - -
0.03 - ++

* 10g of sample was extracted in 90ml of ethanol at room
temp. for 24hr, then filtered and concentrated into 10m!
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Table 3. Comparison of growth inhibition activity of
extracted solution* of Lithospermi radix
on 8. aureus growth by the different pH

Culture time(hr)
pH 24 48
0015 003 010 0015 003 0.10
50 - - - + + -
60  — - -ttt F+tr -
70— - e Tt o
80  — - ek T = = .

* 10g of sample was extracted in 90ml of 95% ethanol at
room temp. for 24hr, then filtered and concentrated into
10ml
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Table 4. Inhibitory concentration of the extract* of Lithospermi radix for the growth of various microorga-

nisms at optimum temperature

Strains
0.03

Bacteria Staphylococcus aureus ATCC 6538 -

Bacillus cereus IAM 1110 —

Streptococcus faecalis ++

Escherichia coli ATCC 11229

Enterobacter aerogenes ATCC 13048

Pseudomonas aeruginosa ATCC 27853 ++

Proteus vulgaris ATCC 6059 +

Salmonella typhimurium

Vibrio parahaemolyticus +
Fungi Candida albicans IPL, 76

Saccharomyces acidifaciens
Saccharomyces diastaticus NCYC 361
Kluyveromyces fragilis

Aspergillus parasiticus ATCC 20235
Aspergillus versicolor ATCC 26268
Penicillium funiculosum ATCC 9644
Helminthosporium spp.

Culture time (hr)

24 48 96
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*10g of sample was extracted in 90ml of 95% ethanol at room temp. for 24hr, then filtered and concentrated into 10ml
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Table 5. Inhibitory concentration for the growth of
S. aureus of Lithospermi radix extract*
purified by ion exchange chromatography

0,
Treat condition Conc. (%)
0.03 0.10 0.15
Control _ _ _
Cation exchanger + _ _
Anion exchanger + + +

* 10g of sample was extracted in 90ml of 95% ethanol at

room temp. for 24hr, then filtered and concentrated into
10mi
— : No growth, + : Growth
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