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PIMCHANOK LOHTONGKAM : STUDY OF THAI WOOD VINEGAR AS
ANTIBIOTIC ALTERNATIVE ON DIARRHEA PREVENTION AND
GROWTH PERFORMANCE IN WEANED PIGLETS. THESIS ADVISOR :

ASST. PROF. PAKANIT KUPITTAYANANT, Ph.D. (DVM), 126 PP.

WOOD VINEGAR/WEANED PIGLETS/ANTIBACTERIAL ACTIVITY/GROWTH

PERFORMANCE/INTESTINAL MORPHOLOGY/FECAL BACTERIA

Wood vinegar is a by-product from charcoal production. It is a complex
mixture of organic compounds which exhibits antimicrobial activities. Wood vinegar
compositions and yields depend on process conditions and compositions of starting
materials. Therefore, the purposes of this study were to explore the antibiotic
properties of Tamarindus indica, Mangifera indica and Azadirachta indica wood
vinegars by observing 1) chemical composition; 2) the antibacterial activities; 3) the
effect of supplementing wood vinegars on growth performance, fecal bacterial
population, intestinal villus morphology and hematology in weaned piglets. The
results showed pH values of wood vinegars were 3 to 4. The GC-MS analysis showed
the presence of key bioactive compounds of wood vinegars, especially acetic acid
with a range of 18.6-29.45%. The others compositions were phenols, aldehydes,
alcohols and others derivatives. These compounds exhibited a wide range of
antibacterial activity (Staphylococcus aureus TISTR 746, Escherichia coli TISTR
073, S. aureus ATCC29213, Methicillin-resistant S. aureus and E. coli ATCC25922)
indicated by the wood vinegars exhibiting broad spectrum inhibition. The MIC values

were ranging from 1.56 to 6.25 %v/v. Microstructural observations showed the
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depletion of the content of bacterial cells in the wood vinegars, the treated cells
showed an incomplete and deformed shape when compared with the untreated cells.
The study of the wood vinegars on the fecal bacterial population, the piglets treated
with T. indica and M. indica wood vinegars had reduced the fecal total bacteria
concentration on day 28 (P< 0.05). There were no effects of wood vinegar and acid
supplementation on growth performance but T. indica and M. indica improved
intestinal morphology by enhancing villus height and VH:CD ratio in duodenum,
jejunum and ileum (P<0.05). In the SEM observations, very large protuberated
epithelial cells and microvilli were found on the duodenal and jejunal tip surface. The
hematological traits and chemical profile of piglets fed the experimental treatments
were normal ranges. These findings illustrated that T. indica and M. indica wood
vinegars will be beneficial medicinal plants that encourages favorable antibacterial
activities and possibly be used to increase the efficiency of intestinal absorption of
weaned piglets. The possible mechanisms are mainly due to its acidic action of

presented phytochemical constituents including acetic acid and phenols others

derivatives.
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