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The objective of this research project was to investigate and compare the
antioxidant and antimicrobial activity against pathogenic bacteria in swine of the essential
oils and crude extracts of three different edible plants in family Zingiberaceae; Alpinia
galanga, Curcuma longa, and Zingiber cassumuna. Rhizomes of the plants were cbllected
from the northern region of Thailand. Fresh rhizome of each plant was used in extraction for
essential oils by hydrodistillation. Dried powder of rhizome of the plants was extracted by
suitable extracting solvent to yield different extracts depending on the type of solvent used.
It was found that the yield of the essential oil was 0.2, 0.2, and 0.3% of the fresh rhizome of
A. galanga, C. longa, and Z. cassumuna, respectively. The yield of crude ethanolic extract
of each plant was much higher than its corresponding essential oil. The outer appearance of
the essenttal oil obtained from each plant was clear liquid but different in color according to
the plant. The difference in color was also found with the crude extract which appeared as a
semisolid mass.

Two typical methods, free radical scavenging ABTS assay and the reducing power
of FRAP method were used as the standard tools in antioxidant activity determination. The
antioxidant power was expressed as TEAC and EC values regarding to the ABTS and
FRAP assays respectively. The results indicated that the essential oil and the ethanolic
extract of the plants demonstrated antioxidant activity in different rate. However, at
equilibrium time of 45 min, the maximum TEAC and EC values of the test samples could
be obtained. It was found that the essential oil of 4. galanga and Z. cassumuna gave the
high TEAC values of 24.17 and 25.52 uM/mg respectively which were obviously higher
than that of C. longa. This indicated that the essential oils of A. galanga and Z. cassumuna
posscésed higher free radical scavenging property than that of C. longa. However, the EC
value of C. longa was higher than these two oils suggested that C. longa oil had higher
reducing power. The crude ethanolic extracts of the three plants exhibited extremely higher

antioxidant activity than their corresponding essential oils. Among the three plant extracts,
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A. galanga showed the highest free radical scavenging and reducing propertics with the
TEAC and EC values of 180.0 and 10.2 mM/mg respectively. These valucs were higher
than the extract obtained from hexane, ethyl acetate, and methanol.

The antimicrobial activity of the essential oils and the crude extracts was
investigated by determination of the inhibition zone from the plate agar. Nineteen strains of
bacteria mostly found as pathogens in swine were used as the test microorganisms. The
minimum inhibitory concentration (MIC) and minimum bacteriocidal concentration (MBC)
were also determined. It was found that the essential oil and the crude ethanolic extract of 4.
galanga showed the highest antimicrobial activity. They could inhibit almost all of the
tested strains including gram positive and gram negative bacteria whereas the extract of C.
longa, and Z. cassumuna could inhibit only 1 and 3 strains of gram negative bacteria,
respectively. The crude ethanolic extract of 4. galanga in comparison with its essential oil
revealed to some extent higher antimicrobial activity according to the wider inhibition zone.
Its activity was even higher than that obtained from other extracting solvents, hexane or
ethyl acetate. Among the essential oils of the three plants, the essential oil of A. galanga
presented the highest antimicrobial activity. GC-MS analysis indicated that the constituents
existing in 4. galanga oil were much different from the other two oils. The major
composition of 4. galanga essential oil was 1,8 Cincole whereas that of C. longa, and Z.
cassumuna was beta-Bisabolene and Terpinen-4-ol respectively. The MIC and MBC values
of A. galanga essential oil ag.‘iinst most of the tested microorganisms indicated that its
mechanism of antimicrobial action was through bacteriocidal activity. The killing rate of 4.
galanga essential oil against most of the tested strains was more rapid and efficient than the
positive control gentamicin.

It was concluded that among the edible tested plant rhizomes; 4. galanga, C. longa,
and Z. cassumuna which are in family Zingiberaceae, 4. galanga was the best plant and
suitable to be the natural source of bioactive substantances possess high antioxidant and

antimicrobial activity against pathogenic strains in swine.





