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ABSTRACT

The following study was conducted to develop the feed additive from Thai
medicinal plants belong to Zingiberaceae species and investigate its potential.

The essential oil and three crude extracts of C. longa, Z.cussumunar Roxb
from hexane, ethyl acetate, and ethanol were studied on their antibacterial activity
against bacteria by disc diffusion method. The essential oil of A. galanga (EOAG) had
showed the highest antibacterial activity. The minimum inhibitory concentration
(MIC) and minimum bactericidal concentration (MBC) values of the essential oil
which studied by agar and broth dilution methods were obviously lower than that of
gentamicin in all of tested bacteria. More interestingly, EOAG showed more
pronounced killing on gram negative than gram positive bacteria. The killing kinetic
bactericidal action of the essential oil was extremely higher than gentamicin. The

killing time of E.coli ATCC 25922 was 5 minutes after exposed. The electron
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microscopic figures indicated that the bacterial morphology change occurred after
exposed to the oil. The mechanisms of antibacterial action revealed that EOAG
affects directly the bacterial membrane leading to morphological changes and finally
causes of cell lyses and death.

From the in vitro antibacterial study, EOAG were selected for used as active
ingredient in further study. The GC-MS revealed that EOAG consisted mainly of
monoterpenoid; 1,8- cineole (44.94%) and sesquiterpene; beta-bisabolene (11.46%).
EOAG was used to produce granule by wet granulation method. The effect of three
excipients, tapioca starch, wheat starch, and corn starch, on the EOAG granule
properties was determined. Tapioca starch showed the outstanding advantages
regarded to percent yield, friability, flow ability compared to the others. The stability
study of the EOAG granules using 1,8 cineole as the marker revealed that EOAG
tapioca granules had higher stability than others. From this point of view, EOAG
tapioca granules were further investigated for their potential approaches as feed
additives on animal.

Prior to use in animal, the toxicity of EOAG was determined in rats. EOAG
was feed directly to the rats via gastrointestinal tube for 14 days. The experimental
animals were divided in four groups, 1) negative control, 2) received 1 mg of
EOAG/kg BW, 3) received 2 mg of EOAG/kg BW, 4) received 3 mg of EOAG/Kkg
BW. The mortality among all treatment groups did not vary significantly. Significant
change was observed from performance index, blood chemistry such as BUN,
creatinine, AST, ALT, and pathological remarks in rats. This result indicated that

EOAG should not be directly administered to the animals.
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A 39-d feeding trial in weaning pig was carried out to study the influence of
granule on feed consumption, body weight gain, and feed conversion. There were 4
dietary treatments groups: 1) negative control (NC) basal diet containing no plant
extracts or antibiotic, 2) basal diet plus low level of EOAG granule (LG) at 1000 g/ton
of feed, 3) basal diet plus high level of EOAG granule (HG) at 2000 g /ton of feed, 4)
positive control (PC) containing colistin at 100 g/ton of feed. The significant changes
in body weight gain were observed with the HG compared to the NC or LG. The HG
increased body weight gain compare to the NC and LG. Neither difference in feed
efficiency nor feed consumption was observed among all treatments. The HG
supplement showed the enhancement of villous height and cell area in small intestine.
The diarrhea score in HG group was lower than NC and LG but still higher than PC.
This score was correlated to the number of E. coli isolated from feces. There was no
significant change in intestinal enzyme activity, blood parameters, and blood
chemistry profile through the period of study.

EOAG can be considered as a promising active ingredient in feed additive
due to its efficacy in growth performance of animals and antibacterial as well as non-
negative impact on blood parameters, blood chemistry profile, liver and kidney
functions. The results of this study suggested the use of EOAG instead of colistin as a
prophylactic agent in dealing with E. coli diarrhea in weaning pigs. Optimal EOAG

granule levels could be increased up to 2000 ppm or higher in feed.

Keywords: Zingiberaceae, antibacterial, feed additives, swine, toxicity.
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