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Abstract

The research was undertaken to characterize enzymatic properties of Streptomyces albus amylase expressed in
recombinant Bacillus subtilis. Molecular weight and pl of the purified enzyme were estimated to be 50 kD by
SDS-PAGE and 4.3 by isoelectric focusing. The optimum temperature and optimum pH were 45°C and 6.0,
respectively. D- and Z-value were estimated to measure thermostability of the purified enzyme. The Z-value
was estimated 17.7°C, which is lower than typical amylase. Maltotetraose was produced as a major
component from soluble starch in the early state of reaction but gradually degraded to maltose. Thin layer
chromatography was also performed to analyze the reaction products. The parameters involved in Michaelis-
Menten enzyme kinetics were found to be the maximum velocity of 0.37 mM/min and the Michaelis constant

of 0.13%, respectively.
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Fig. 1. Polyacrylamide gel electrophoresis of purified
amylase.
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Fig. 2. Determination of pI for the purified a-amylase by
isoelectric focusing., The purified amylase was electrophoresd
in PhastGel at 15°C. 0.02% PhastGel Blue R, 30% methanol,
10% acetic acid and 0.1% CuSO, was used as a staining
solution.

Table. 1. Purification steps for amylase produced from recombinant Bacillus subtilis

Step Volume (mL) Activity (U) Total protein Specific Activity (U/mg)  Purification factor
Culture broth 1299 322240 1520 212 1.0
Ammonium sulfate 183.0 208280 820 254 1.2
Q-Sepharose 91.1 130273 215 606 2.9
Mono-Q 14.7 16758 10 1676 7.9
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Fig. 3. Effects of pH on enzymatic activity measured
at 45°C.
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Fig. 4. Effects of temperature on enzymatic activity
measured at pH 6.0. 0.1 M phosphate buffer was used to
adjust pH at 6.0

45°CE FA =)=l (Fig. 4), ©1+ B. circulans G-6"
o]u} B. stearothermophilus"®ol| 4] AJAkE] &= FE Aol H)
atod tia G FFolr}. 30~40°Coll M & H @A ]
of 80%el i AL HAIsked et 50°C
ol el Aol Bl FA3] stk ™
HhE B AL HH kg
<525 50~60°C2 B.w& vl 9lon, ALvt e ot
Aale] 60°ColME HA LX) HA7 vjeg

52 AARAAE FAIRET 3k ot B odTellA
AREE B 60°CollA] o) aAgAe] o 36%
< Ast A2 AT B mau o
a2 75 veERigi.

Log(A/A,)

0 10 20 30 40 50 80
Time (min)

Fig. 5. Thermal inactivation curves of the purified am-
ylase and their D-values at various temperatures. O—O:
45°C, O 55°C, A—A\: 65°C, V—<7: 75°C
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Fig. 6. Profiles of products formed by the enzymatic
reaction by amylase with soluble starch as a substrate
at 45°C and pH 6.0. @—@®: soluble starch, A—aA:
maltotetraose, W-—W: maltotriose, O—<: maltose, B—M:
maltopentaose
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Fig. 7. Thin layer chromatogram of final products of
amylase reacted with an indicated maltooligosaccharide.
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