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RATTAPORN SUMALU : PRODUCTION AND CHARACTERIZATION
OF AMYLASE FROM L-LACTIC ACID-PRODUCING BACTERIUM
Lactococcus sp. SUT 513. THESIS ADVISOR :

ASST. PROF. SUREELAK RODTONG, Ph.D. 133 PP.

AMYLASE PRODUCTION/ENZYME CHARACTERIZATION/L-LACTIC ACID

BACTERIA

Commercial amylase enzymes provide benefit to starchy industry for solving
viscosity problem that causes by high starch concentration. The potential production
study of amylase from Lactococcus sp. SUT 513 that directly produces optical pure
L-lactic acid at high concentration of cassava starch could reduce the application of
commercial enzymes. This study commenced from the development of the optimal
amylase production medium using the standard medium composed of cassava starch,
tryptone, yeast extract, di-potassium hydrogen phosphate, tri-ammonium citrate,
magnesium sulfate, manganese sulfate, and ferrous sulfate at concentrations of 10.0,
5.0,3.0,6.0, 1.0, 0.57,,0;12, and 0.03 g/1, respectively; with-the initial pH of 7.0. Then,
the 3 factors (cassava starch concentration, defatted rice bran concentration, and initial
pH) were optimized, and used to build the model using central composite design (CCD)
with response surface methodology (RSM). The optimal amylase production medium
formula composing of cassava starch, defatted rice bran, and di-potassium hydrogen
phosphate at concentrations of 45.0, 6.0, and 6.0 g/l, respectively. When cultivated
Lactococcus sp. SUT 513 for 24 h in the optimal médium with an initial pH of 8.5,

the amylase activity of 9.508+0.022 U/ml with protein concentration 305+0.053 g/l was
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obtained. The cost of optimized medium was 79.0% cheaper than the original medium.
These results showed the high potential production of amylase by Lactococcus sp. SUT
513. The amylase enzyme could produced by Lactococcus sp. SUT 513 within shorted
cultivation period (16 to 18 h of cultivation) when cultivated in a 3-liter working
volume in 7.5-liter bioreactor. The bacterium produced enzyme exhibiting 9.459+0.219
U/ml of amylase activity. For the characterization of partially purified amylase by 90%
ammonium sulfate precipitation with ultrafiltration, the molecular weight of amylase
was in the range of 16-52 kDa. The amylase had its optimal pH at 6.0 to 7.0, and optimal
temperature ranging from 50 to 60°C. The partially purified amylase was stable at
70 to 100°C for 30 min with 88 to 95% relative activity. This amylase was active
without adding calcium ion. The calcium ion could slightly inhibit (2.5-fold reduction
of activity). The magnesium and ferrous ions acted as activators that could increase its
activity to 2.0 fold. The amylase partially purified by pH 3.0 precipitation showed high
stability at pH 6.0 to 6.8, low stability at pH 3.0 to 5.0 with 10 to 20% relative activity,
this fraction of enzyme showed activity at the optimal temperature ranging from 15 to
35°C. Freezing and thawing of the crude enzyme resulted in amylase reducing activity
around 5-15% each time. /The activity of crude enzyme-educed 1.5% per day, during
storage at 4°C for 26 days. Results from this study provide advantages for future
application and production of the enzyme from agricultural waste. Also, further
purification and characterization of the enzyme will be necessary to be investigated.
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