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Abstract

The objective of this study is to isolate and characterize bacteria that capable of producing malic
acid from xylose. A total of 401 samples were collected from various sources in Thailand and
inoculated directly into yeast extract peptone (YPX) medium broth containing 10% (v/v) xylose as
the carbon source at 37°C. There are 106 bacteria were able to grow in the YPX medium broth.
After incubation in basal medium broth (pH 7.0) including 10% (v/v) xylose and with added 1%
(w/v) CaCO;, 3 isolates designated LK 33, LK 34 and LK 39 produced high organic acid and clear
zone. The result showed that the isolate LK 39 produced the highest amount of malic acid (60.02
g/L at 72 hr). Biochemical test show that LK 39 was a rod shape, gram negative. Molecular levels
nucleotide sequences of 16S rRNA showed LK 39 to be similar to Klebsiella pneumoniae sub
species (sequence identity, 99%). The optimization condition of malic acid production are in basal
medium containing of 10% (v/v) xylose as a carbon source, 5% (w/v) CaCO,, 5% (v/v) inoculums

starter and adjusted initiate OD_ at 0.5 nm (38 x 10" CFU/mL) incubated at 37°C, 250 rpm for 72

600

hr. The K. pneumoniae LK 39 produced the highest amount of malic acid at 72.36 g/L, 72%yield,

productivity 0.99 g/L/h. The study of fumarase activity from K. pneumonia LK 39 which is the key



factor for malic acid production, found that fumarase activity was investigated high as intracellular
enzyme. Especially, cultivation of the K. pneumonia LK 39 by using xylose as a carbon source
which gave the fumarase activity 2 times higher yield than glucose. Moreover, when citric acid,
isocitric acid, pyruvic acid or glyoxalic acid was added in the medium contained xylose as carbon
source, it could increase malic acid production. The purification and identification of organic acid
from culture supernatant of K. pneumonia LK 39 by High Performance Liquid Chromatography
(HPLC) revealed that the main organic acid produced from K. pneumonia LK 39 is malic acid. This
is the first report to isolation of K. pneumonia LK 39 and show that genus Klebsiella can produce
malic acid from xylose. Moreover, this is promising microorganism for malic acid production from

xylose.
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