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ZINGIBERACEAE/STAPHYLOCOCCUS AUREUS/ANTIMICROBIAL ACTIVITY/D,

L-1’-ACETOXYCHAVICOL ACETATE/MEMBRANE INTEGRITY

Crude extracts of four spices in the Zingiberaceae (galangal, ginger, turmeric and
krachai) were evaluated in their ability to inhibit the growth of test microorganisms and
to assess cell morphological changes. Crude extracts were prepared by distilled water-,
methanol-, ethanol- or ethyl acetate-soluble extraction and tested for their inhibitory
effects against representative foodborne pathogens—Staphylococcus aureus and
Escherichia coli. They were also tested galangal methanol and ethanol against other
microorganisms both gram positive and gram negative bacteria such as Staphylococcus
epidermidis, Streptococcus lactis, Bacillus cereus, Bacillus megaterium, Salmonella sp.,
Enterobacter aerogenes, Pseudomonas aeruginosa, Saccharomyces cerevisiae and
Methicillin Resistant Staphylococcus aureus. The broth dilution method was used in
testing the antibacterial effects of the lyophilized water extract. By using a broth dilution
method, the lyophilized ginger water-extracted at a concentration of 5.00 mg/ml was
found to have strong inhibitory effects on the growth of representative foodborne
pathogens—Staphylococcus aureus and Escherichia coli, whereas the same extracts of
other spices at concentration of 5.00 mg/ml marginally inhibited the growth of both
bacteria. The dried spices methanol, ethanol, and ethyl acetate extracts were determined

and ethyl acetate galangal extracts were found to have the strongest inhibitory effects on
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the growth of S. aureus. Minimum inhibitory concentrations (MIC) and minimum
bactericidal concentrations (MBC) against S. aureus of dried galangal methanol and
ethanol extracts were 0.800 mg/ml and 0.325 mg/ml and 1.600 mg/ml and 1.300 mg/ml,
respectively. The dried galangal methanol and ethanol extracts also inhibited the growth
of Staphylococcus epidermidis and Saccharomyces cerevisiae. The extracts were less
antimicrobial activity against Bacillus cereus and Bacillus megaterium and there were no
antimicrobial activity against some gram negative bacteria: Salmonella sp., Enterobacter
aerogenes and Pseudomonas aeruginosa. Chemical analysis of the galangal methanol
and ethanol extract compounds were D, L-1'-acetoxychavicol acetate (ACA), p-coumaryl
diacetate, 1'-acetoxyeugenol acetate, and trace compounds, which were determined by
using TLC, GC-MS and NMR.

The modes of action and target sites of compounds in crude galangal methanol
and ethanol extracts against S. aureus were investigated by using transmission electron
microscopy (TEM), determining arginine dihydrolase, urease activity and measuring an
uptake of fluorescent nuclear stain propidium iodide. The dried galangal methanol extract
caused cytoplasm coagulation and some lack of cytoplasm. Electron micrographs showed
that the dried galangal ethanol extract showed alteration in membrane’s integrity with
plasma membranes and cell walls were disrupted and damaged resulting in a release of
cell materials from cytoplasm. The extracts were also able to delay the sugar utilization,
inhibit arginine dihydrolase and urease activities within 48 h and 24 h, respectively.
S. aureus treated with crude extracts showed an increase in the uptake of the nucleic acid
stain propidium iodide indicating an increase of cytoplasmic membranes permeability.

These results found that the crude galangal methanol and ethanol extracts were

able to inhibit the growth of some gram positive bacteria and yeast, causing interfere the
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cell wall and cell membrane integrity and enzymatic function that relevant to the

hypothesis.
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