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Antibacterial Activities of Caesalpinia sappan L. Extract and Structural Analysis of Its Related Brazilin.
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Caesalpinia sappan L. has long been commonly used in oriental folk medicines to treat diseases. To investi-
gate the antibacterial effects from C. sappan L. heart wood, the MeOH soluble extract was successively frac-
tionated by using hexane, CHCl;, EtOAc, BuOH, MeOH, and H,0. Among of these extracts, the EtOAc
fraction which partitioned to 3.94% of the highest yields was to be the most active against all human patho-
genic bacteria in this experiment. In addition, the antibacterial activities of the EtOAc fraction were more
effective against Gram (+) bacteria compared to those against Gram (-) bacteria, which showed difference of
the antibacterial activities against Gram (-) bacteria. To confirm the identity of the active substances, the
FtOAc fraction was further separated by silica gel adsorption column, high performance liquid chromatogra-
phy, and 98.48% purity of brazilin (1.67 mg)/ EtOAc (10 mg) fraction was obtained from 300 g of C. sappan
L. heart wood. The isolated active substance was a single compound of yellow crystalline, and was identified
as brazilin (C16H405) by MS, and IH-NMR and *C-NMR. These results suggest that the brazilin in the
EtOAc fraction from MeOH extract of C. sappan L. has a potential as a natural therapeutic agent against
human pathogenic Gram (+) bacteria such as Staphylococcus aureus.
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Table 1. Yield of various fractions obtained from the total
MeOH extract! of C. sappan L. heart wood.

Extraction Dried weight (g) Yield (%)
n-Hexane fraction 0.38 0.13
CHCI; fraction 0.21 0.07
EtOAc fraction 11.83 3.94
n-Butanol fraction 0.50 017
MeOH fraction 1.23 - 0.41
H,O fraction 0.25 0.08

'MeOH extract (14.51 g) obtained from 300 g of C. sappan L.

Dired weight of extract fraction(g)
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Yield (%) Dried weight C. sappan L. (g)

x 100
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Table 2, Minimum inhibitory concentrations of C. sappan L. fraction extract on the growth of human pathogenic bacteria.

. MIC (mg/mL) GEN*
Strains
IP-1 IP-2 IP-3 P-4 IP-5 IP-6 (ng/mL)
Streptococcus pyogenes A308 0.32 2.56 0.04 5.16 0.64 0.08 0.20
Streptococcus pyogenes AT7 0.64 2.56 0.04 5.16 0.64 0.16 0.05
Streptococcus faecium MD8b 1.28 2.56 0.04 2.56 1.28 0.16 0.40
Staphylococcus aureus SG511 0.64 1.28 0.02 2.56 0.32 0.04 0.10
Staphylococcus aureus 285 0.64 1.28 0.02 5.16 0.32 0.04 0.10
Staphylococcus aureus 503 0.64 1.28 0.02 2.16 0.32 0.04 0.05
Escherichia coli O 78 1.28 2.56 0.32 10.24 1.28 0.32 0.40
Escherichia coli DC 0 2.56 2.56 0.16 10.24 1.28 0.32 0.40
Escherichia coli DC 2 1.28 5.16 0.16 5.16 1.28 0.64 0.40
Escherichia coli TEM 2.56 5.16 0.16 5.16 2.56 0.64 0.40
Escherichia coli 1507E 2.56 5.16 0.64 5.16 1.56 0.64 0.40
Pseudomonas aeruginosa 9027 2.56 10.24 0.64 10.24 2.56 1.28 0.79
Pseudomonas aeruginosa 1592E 2.56 5.16 1.28 10.24 2.26 1.28 0.79
Pseudomonas aeruginosa 1771 2.56 5.16 1.28 10.24 1.28 1.28 0.40
Pseudomonas aeruginosa 1771M 2.56 2.56 0.64 5.16 1.28 0.64 0.40
Salmonella typhimurium 1.28 5.16 0.64 10.24 0.64 0.64 0.40
Klebsiella oxytoca 1082E 1.28 5.16 1.28 5.16 0.64 0.64 0.40
Klebsiella aerogenes 1522E 1.28 5.16 0.64 2.56 0.64 1.28 0.40
Enterobacter cloacae P99 2.56 10.24 1.28 10.24 1.28 1.28 0.20
Enterobacter cloacae 1321E 2.56 10.24 0.64 10.24 1.28 1.28 0.20

*GEN: gentamicin (as positive control).
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Fig. 1. HPLC chromatogram of the active substance. The active substance in the EtOAc fraction from MeOH extract of C. sappan L.
was final purified by HPLC using Cg reversed-phase column with eluted fraction from silica gel absorption column.
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Fig. 2. 'TH-NMR spectrum of the active substance of C. sappan L. heart wood.
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Fig. 3. ’C-NMR spectrum of the active substance of C. sappan L. heart wood.
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Fig. 4. MS spectrum of the active substance of C. sappan L. heart wood.
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Fig. 5. Structure of brazilin elucidated by MS and NMR spec-
trum in C. sappan L. heart wood.
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