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Antimicrobial Activity of Caesalpinia sappan against Animal husbandry disease. Lee, Sung Kyu.
Department of Bioindustry and Technology, Sangji University, Wonju 220-702. Korea — Antimicrobial activity
of Caesalpina sappan L. extract (CS extract) against animal husbandry disease-related bacteria was studied.
The CS extracts showed a significant antimicrobial activity against Gram(+) bacteria and this antimicrobial
activity was most significant against Staphylococcus epidermidis. Minimum inhibitory concentrations (MIC)
of CS was in the range of 0.8~16 mg/ml and 0.8~10 mg/ml, in the case of MeOH extracts and EtOH extracts,
respectively. In addition, the antimicrobial activity of each solvent fraction was most significant with EtOAc
layer. The antimicrobial activities of CS extracts against most microbial strains were stable by either heat
treatment or acid treatment, whereas those against S. aureus and Sal. typhimurium were reduced by acid treat-
ment. The inhibitory effect of CS extracts on microbial cell growth was further examined by the addition of 0,
100, 300, and 500 ppm of CS extracts into growth medium. The growth of gram(+) bacteria, S. aureus and S.
epidermidis, was inhibited for 72 hours in all ranges of CS extracts added, but the growth of gram(-) bacteria
was only inhibited when at least 100 ppm of CS extracts were added. Taken together, the antimicrobial activi-
ties of CS extracts were more effective against gram(+) bacteria compared to those against gram(-) bacteria.
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Table 1. List of strains and media used for antimicrobial experiments.
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Strain

Media

Staphylococcus aureus ATCC 6538
Staphylococcus epidermidis ATCC 12228

Nutrient broth agar(Difco)
Nutrient broth agar(Difco)

+
Gram (+) Clostridium perfringens Type C LB broth, miller broth agar(Difco)
Listeria monocytogenes ATCC 19111 Tryptic soy broth agar(Difco)
Salmonella pullorum ATCC 9120 Nutrient broth agar(Difco)
Salmonella gallinarum ATCC 9184 Nutrient broth agar(Difco)
Salmonella typhimurium ATCC 13311 Nutrient broth agar(Difco)
Gram (-) Salmonella choleraesuis ATCC 10708 Nutrient broth agar(Difco)
Escherichia coli Serotype Og LB broth, miller broth agar(Difco)
Escherichia coli Serotype Oz LB broth, miller broth agar(Difco)
Bordetella bronchiseptica ATCC 4617 Smith-baskerville medium
Mold Aspergillus fumigatus ATCC 10894 Potato dextrose broth agar(Difco)
Yeast Candida albicans ATCC 10231 YPD broth agar(Difco)
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Fig. 1. Antimicrobial activity of C. sappan extracts. A: 5 mg/ml,
B: 10 mg/ml, C: Control, D: 30 mg/ml, E: 50 mg/ml.
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Table 2. Growth inhibiting activities of C. sappan for microorganisms.

Clear zone diameter (mm)"

Name MeOH ext. EtOH ext.

5 10 30 50 5 10 30 50
S. aureus 10£0.24 14+0.47 19+£1.73 21+0.34 12+0.17 15+0.12 184+0.13 21+0.13
S. epidermidis 18+0.08 224+0.08 27+0.13 30+0.47 15+0.16 17+0.19 23+0.17 27+0.13
C. perfringens Type C 9+0.07 15+0.14 18+0.09 22+0.05 10+0.12 13+0.12 16+0.12 19+0.22
L. monocytogenes 13+0.09 15+0.09 18+0.08 20+0.13 10£0.12 13+0.09 15+0.13 1840.05
S. pullorum - - - - - - - -
S. gallinarum - - - - - - - -
S. typhimurium - - 7+0.05 9+0.05 - - 9+0.09 10+0.09
S. choleraesuis - - - - - - - -
E. coli Serotype Og 10+0.05 15+0.09 20+0.05 21+0.09 11+0.05 14+0.09 18+0.13 224+0.09
E. coli Serotype Oz 8+0.05 9+0.09 11£0.09 18+0.09 11£0.09 13+0.09 18+0.09 22+0.13
B. bronchiseptica 8+0.05 13+0.09 17+0.25 1940.09 9+0.13 134£0.13 18+0.13 20+0.13

A. fumigatus - - -
C. albicans - - -

DValues of means + S.E of triplication
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Table 3. Minimum inhibitory concentration (MIC) of C. sappan for microorganisms.

Minimum inhibitory concentration (mg/ml)

Sample
SA SE CP LM Sp SG ST SC EOg  EOs BB AF CA
MeOH ext. 1.0 0.8 2.6 16 - - 16 - 1.4 1.6 4.6 - -
EtOH ext. 1.2 0.8 24 10 - - 14 - 1.2 1.4 4.6 - -

SA:S. aureus, SE:S. epidermidis, CP:.C. perfringens Type C LM:L. monocytogenes SP:S. pullorum, SG:S. gallinarum,
ST:S. typhimurium, SC:S. choleraesuis, EOg:E. coli Serotype QOg, EO75:E. coli Serotype O, BB:B. bronchiseptica,
AF:A. fumigatus, CA:C. albicans.

Table 4. Antimicrobial activities of solvent fraction on C. sappan.

Clear zone diameter (mm)”
CHCl; EtOAc BuOH Water
M2 E M E M E M E M E

8.00+£0.00 8.00+0.00 13.33+0.2712.67+0.27 19.67+0.27 19.33+0.27 13.00+0.00 12.67+0.27 10.33+£0.27 9.33+0.27
9.33+0.27 8.33+0.27 16.67+0.2714.00:+0.0023.67+0.00 18.67+0.2723.33+0.27 18.67+0.27 18.67+0.27 18.00+0.00
9.67+0.2710.67+0.27 8.00+0.00 8.33+0.27

Strains Hexane

S. aureus
S. epidermidis
S. typhimurium - ~ - -

|

S. choleraesuis - - - -
S. pullorum - - - -
S. gallinarum - - - -
B. bronchiseptica - -

L. monocytogenes -
C. perfringens - -
E. coli Serotype Og
E. coli Serotype Oqz - -

C. albicans - — — -

12.67+0.27 13.00+0.00 19.33+0.2721.00+0.00 13.67+0.27 13.33+£0.27 8.33+0.27  8.00
9.67+0.27 8.3320.27 11.67+0.2710.67+0.2712.33+0.27 10.33+0.27 - -
9.00:0.00 8.33x0.2714.67+0.2713.67+0.2713.33£0.27 9.33+£0.27 9.33x0.27 8.33+0.27
8.67+0.27 9.00£0.00 12.33+0.2713.33+0.27 19.67+0.2722.33+0.27 18.00+0.00 18.33+0.27 11.33+0.27 10.3320.27
14.67+0.2715.00+0.0020.6740.27 24.00+0.00 18.33+0.27 16.33+0.27 13.33+0.27 11.33+0.27

D Values of means + S.E of triplication.
M : MeOH ext., E : EtOH ext.

48} zv}. C. albicans™} Salmonella sp. 5 Sal. pullorum,
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Table 5. Effect of heat treatment on growth inhibiting activities of C. sappan for microorganisms.

Clear zone diameter(mm)")

Scientific name MeOH ext. EtOH ext.
80°C 100°C 120°C 80°C 100°C 120°C
S. aureus 20.33+0.27 20.00+0.00 20.00+0.00 16.33+0.27 17.33+0.27 16.33+0.27
S. epidermidis 22.00+0.00 21.33+0.27 21.67+0.27 21.33%0.27 21.00+0.00 21.33+0.27
C. perfringens Type C 17.00+0.00 18,00+0.00 18.00+0.00 17.67+0.27 18.33+0.27 18.00+0.00
L. monocytogenes 18.00%0.00 17.33%0.27 16.67°0.27 14.67+0.27 14.33+0.27 13.00+0.00
S. pullorum - - - - - -
S. gallinarum - - - - - -
S. typhimurium 8.00+0.00 8.00+0.00 8.00+0.00 8.00+0.00 8.33+0.27 8.67+0.27
S. choleraesuis - - - - - -
E. coli Serotype Og 16.67+0.27 17.0040.00 16.67+0.27 14.67+0.27 16.00+0.00 13,67+0.27
E. coli Serotype Oz 19.33%0.27 18.00%0.00 20.00°0.00 18.33+0.27 17.67+0.27 18.33+0.27
B. bronchiseptica 15.67+0.27 15.67+0.27 16.33+0.27 16.00+0.00 16.67+0.27 15.67+0.27
A. fumigatus - - - - - -
C. albicans - - - - - -
D' Values of means + S.E of triplication
% Mean with different superscripts in the same row are significantly different (P0.05)
Table 6. Effect of pH treatment on growth inhibiting activities of C. sappan for microorganisms.
Clear zone diameter (mm)?
Scientific name MeOH ext. EtOH ext.
pH3 pH7 pHI11 pH3 pH7 pH11
S. aureus 19.00%0.00 20.33%0.27 20.33%0.27 16.67%0.27 20.00°0.00 21.00°0.00
S. epidermidis 24.33+0.27 23.33+0.27 23.00+0.00 22.67+0.27 23.00+0.00 22.67+0.27
C. perfringens Type C 17.67+0.27 18.67+0.27 18.67+0.27 19.00+0.00 18.00+0.00 19.00+0.00
L. monocytogenes 12.00+0.00 11.33+£0.27 11.33+0.27 11.33+£0.27 11.00+0.00 12.33+0.27
S. pullorum - - - - - -
S. gallinarum - - - - - —
S. typhimurium 7.33%0.27 8.33%°0.27 9.00°0.00 8.33x0.27 8.33+0.27 8.33+0.27
S. choleraesuis - - - - - -
E. coli Serotype Oy 17.00+0.00 16.00+0.00 16.00+0.00 16.67+0.27 16.67+0.27 16.33+0.27
E. coli Serotype Oy 18.33+0.27 17.33£0.27 18.00+0.00 17.00+0.00 17.67+0.27 17.33+0.27
B. bronchiseptica 16.00+0.00 15.67+0.27 16.00+0.00 15.67+0.27 15.33+0.27 16.67+£0.27
A. fumigatus - - - - - -
C. albicans - - - - - -
Y Values of means £ S.E of triplication
® Mean with different superscripts in the same row are significantly different (P0.05)
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Fig 2. Effect of concentrations of C. sappan on growth inhibiting activity of S. aureus. (a) EtOH extract and (b) MeOH extract.
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Fig 3. Effect of concentrations of C. sappan on growth inhibiting activity of S. epidermidis. (a) EtOH extract and (b) MeOH extract.
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Fig 4. Effect of concentrations of C. sappan on growth inhibiting activity of L. monocytogenes. (a) EtOH extract and (b) MeOH extract.
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Fig 5. Effect of concentrations of C. sappan on growth inhibiting activity of B. bronchiseptica. (a) EtOH extract and (b) MeOH extract.
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Fig 6. Effect of concentrations of C. sappan on growth inhibiting activity of E. coli Serotype Os. (a) EtOH extract and (b) MeOH extract.
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