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ABSTRACT

Amylolytic lactic acid bacterium (ALAB)Lactobacillus sp. S21 was isolated
from fermented starch during the process of Thai indigenous fermented rice noodle
(Khanom Jeen) and identified to lectobacillus plantarum, based on 16S rDNA
sequence andecA gene analysis.L. plantarum S21 is capable of producing
extracellular amylase, approximately 4,200 U/L and directly producing lactic acid from
starch. Thea-amylase was harvested froin plantarum S21 culture supernatant
cultivated in the modified MRS medium containing starch as the sole carbon source and
purified to homogeneity by ammonium sulfate precipitation and ion exchange
chromatography. The purified enzyme was found to be monomeric with a molecular
mass of 95 kDa, its activity was €dndependent and the optima of amylase activity
was found at pH 5.0 and 45°A unique property of the enzyme is its stabitityer the
broad pH range of 4.0 to 8.0, where it was stable for at least 3 day<CafTBié main
hydrolysis products from starch, amylose, amylopectin as well as glycogen were
maltose (60%) and glucose (38%). The open reading frame (ORF) of 2733 bp was
confirmed to be amylase gene which deduced 910 amino acids consisting of 36 amino
acids of signal peptide sequence and 874 amino acids as madumglase. Both
nucleotide sequence and deduced amino acid sequence shared higher than 96% identity
to a-amylases fronk. plantarum A6, L. manihotivorans LMG18010 and.. amylovorus

NRRL B4540, but the enzyme properties were apparently different to amylases from the
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the mentioned strains and otHeactobacillus spp. Gene encoding-amylase AmyW)

was successfully cloned aneamylase without signal peptidaryM) was expressed in

E. coli BL21(DE3) using pET21and pET21d as expression vectors, respectively. The
recombinantE. coli harboringAmyW produced intracellular amylase 22,000 U/L after
induction by 0.1 mM IPTG at 28 for 18 h, where it was five times higher than that
from L. plantarum S21. WhenAmyM inserted in pET21d was expressed in the same
host and induced by the same condition, the recombiBantoli successfully
overproduced intracellular amylase up to 81,000 U/L which was 20 times ingimer

that fromL. plantarum S21. Both amylases from recombinants had identical properties
to L. plantarum S21 amylase. In addition, bofmyW and AmyM were expressed in a
host, L. plantarum TGL02 using pSIP609-GusA as expression vector. Recomhbinant
plantarum TGLO2 harboringAmyW produced extracellular amylase at the same level as
L. plantarum S21 after induction by 25 ng/mL induction peptide &tCfor 18 h but
AmyM was not expressed in this host. The amylase from recombdinghantarum
TGLO02 was purified and confirmed to have identical propertiek. tplantarum S21
amylase. This indicated that the cloning and expression of amylase gend..from
plantarum S21 in bothE. coli andL. plantarum TGLO2 were successful. plantarum

S21 exhibited a specific growth rate (1) of 0.24ih modified MRS broth containing

10 g/L starch as the sole carbon source. It demonstrated high efficacy in producing
lactic acid to the tunes of 9.4+0.36, 24.5+1.96, 41.8+1.64, 74.3+0.11 and 94.0+1.54
from 10, 25, 50, 75, and 100 g/L of cassava starch, respedctik@dly is higher than the
ones previously reported from ALAB. In utilization of both starch containing
wastewater and gelatinized starchy wastgtobacillus plantarum S21 demonstrated

the high capability of lactic acid production directly from starchy effluent and
maintained its potency even at high concentration of initial starchy substrate of 40, 60
and 80 g/L by maximum vyielding 1.00+0.06, 0.89+0.03, 0.90+0.07 g/g substrate,
productivity of 0.79+0.06, 0.98+0.00, 1.23+0.07 @y/land production efficiency of
94.6, 78.8, and 74.3%, respectively, at 48 h fermentation. Considering the high lactic
acid yield achieved from the bioconversion of high starch concentration and the unique
amylase properties, it is evident thatplantarum S21 would be considered useful for

industrial bioconversion of starch into lactic acid.
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