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Antibacterial Activity of Glycyrrhizae Radix against
Methicillin-resistant Staphylococcus

Mi-Rang Kim, Byoung-Mu Jeong, Jeong-In Shin, Cheol-Ho Yoon, Ji-Cheon Jeong, Un-Kyo Seo
Dept. of Intemal Medicine, College of Oriental Medicine, Dongguk University

Objectives : Methicillin-resistant Staphylococcus aureus (MRSA) CCARM 3251 and S. aureusKCTC 1928 have been
known to be resistant to many kinds of antibiotics. The extract of Glycyrrhizae Radix showed antibacterial activity against
MRSA and antibiotics-resistant S. aureus.

Methods : We examined the effects of the water-soluble extract and the methanol-soluble extract of Glycyrrhizae Radix on
MRSA and antibiotic-resistant S. aureus. The methanolic extract was further fractionated with organic solvents such as
hexane, chloroform, and ethyl acetate in that order.

Results and Conclusions : The methanol-soluble extract of Glycyrrhizae Radix showed relatively high antibacterial activity
against MRSA and antibiotic-resistant S. aureus. However, the water-soluble extract of Glycyrrhizae Radix showed no
antibacterial activity against MRSA and antibiotic-resistant S. aureus. Among the fractions tested, the chloroform fraction
showed the highest antibacterial activity against MRSA and antibiotic-resistant S. aureus. The methanol-soluble extract of
Glycyrrhizae Radix minimal inhibitory concentrations (MICs) against MRSA and antibiotics-resistant S. aureus were 5 mg/m{
in both. The methanol-soluble extract of Glycyrrhizae Radix was separated using thin-layer chromatography and detected with
UV-detector. Further study should be carried out to identify which effects cell growth inhibition of MRSA and antibiotics-
resistant S. aureus. (J Korean Oriental Med 2002:23(3):223-232)

Key Words: Methicillin-resistant Staphylococcus aureus, Glycyrrhizae Radix, Antibacterial activity, Minimal inhibitory
concentrations.
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Table 1. The Pathogenic Bacteria and Culture Conditions Used in this Experiment

Culture condition

Species Strai Characteristics

pecte am Temp.(C) Medium*** en
Staphylococcus aureus CCARM* 3251 37 LB Methicillin resistant
Staphylococcus aureus KCTC** 1928 Multi-resistant for antibiotics

37 LB
. (Sur, Penr, Kmr, Cmr, Tcr)

*CCARM : Culture Collection of Antibiotic Resistant Microbes in Seoul Womens University
**KCTC : Korean Collection for Type Cultures in Korea Research Institute of Bioscience and Biotechnology(KRIBB)

***LB : bacto-tryptone 1%, bacto-yeast extract 0.5%, NaCl 1%.
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Fig. 1. Procedure for the extraction of Glycyrrhizae Radix
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Fig. 2. Procedure for the organic solvent fraction of Glycyrrhizae Radix
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Fig. 3. The growth inhibition of water and methanol soluble extract of Glycyrrhizae Radix against methicillin-resistant S. aureus
CCARM 3251 and antibiotic-resistant S. aureus KCTC 1928. (D: DMSO, M: methanol-soluble extract, W: water-soluble
extract)

Methicttlin-resistant
swphg]lmawg SUrBUS
RM 3251

Fig. 4. The growth inhibition of organic solvent fractions of Glycyrrhizae Radix against methicillin-resistant S. aureus CCARM
3251 and antibiotic-resistant S. aureus KCTC 1928. (D. DMSO, M: methanol soluble extract, H: hexane fraction, C:
chloroform fraction, E: ethyl acetate fraction, W: water fraction)
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Fig. 5. Minimal inhibitory concentration (MIC) against methicillin-resistant Staphylococcus aureus CCARM 3251 (left) and
antibiotic-resistant Staphylococcus aureus KCTC 1928(right) with methanol-soluble extract of Glycyrrhizae Radix.

Fig. 6. The growth inhibition of methanol extract of Glycyrrhizae Radix containing prescribed medicines against methicillin-
resistant S. aureus CCARM 3251 and antibiotic-resistant S. aureus KCTC 1928.(A: Banhasashim-tang, B

Younggammigangshinhain-tang, C: Jagamcho-tang )
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Fig. 7. Thin layer chromatogram of MeOH soluble extract
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and organic solvent fractions of Glycyrrhizae Radix.
A: MeOH soluble extract, B: hexane fraction, C:
chloroform fraction, D: ethyl acetate fraction, E:
water fraction
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