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Properties of raw starch digesting « -amylase from Bacillus subtilis TFO 3108

Teppei Yamaguchi', Hiroyuki Kimura®, Mariko Kawano®, Mikiko Hara?, Shinji Mitsuiki’, Masashi Sakai’

o -Amylases from Bacillus sp. strains digesting raw starch were observéd to adsorb to raw
starch and « - cyclodextrin (CD) Sepharose. Raw starch digesting and saccharyfying «
-amylases was purified from Bacillus subtilis IFO 3108 (RSA-1, MM 67 kDa) . BSA1 was able
to adsorb to « -CD Sepharose and to digest raw starch. The other amylase from the strain was
unable to adsorb to « -CD Sepharose CL-6B and failed to digest raw starch. The digest of raw
corn starch was specifically inhibited by «-CD for BSA1 (Ki, 0.44 mM) . The adsorption
ability of BSA1 to « -CD Sepharose had not lost upon protease treatment. Results indicate that
although raw starch affinity domain (SAD) involved is present in BSA1, the structure and mode

 of binding of SAD are different from other amylases.
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Table 1 Adsorption and digestion properties of various « -amylases.

Raw-Corn-Starch Raw-Potato-Starch o -CD Sepharose

Strain Adsorption(%) Adsorption(%) Adsorption(%)

(pH 6.0) (pH 5.0) (pH 6.0)

Saccharifying type

Raw-starch digesting amylase

B. subtilis 3034 6 45 79
B. subtilis 3108 13 48 88
B. subtilis12114 10 33 83

Raw-starch non-digesting amylase

B. subtilis 12721 0 8 28

Liquefying type
Raw-starch digesting amylase

B. licheniformis 12197 78 87 46

Raw-starch non-digesting amylase

B. licheniformisi4132 0 1 11
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Fig.1 Chromatogram of DEAE-Toyopearl.
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Fig.2 Chromatogram of Butyl-Toyopearl.
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Fig. 4 Chromatogram of «-CD Sepharose CL-6B.
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Table 2 Purification summary of an « -amylase digesting
of raw starch from Bacillus subtilis IFO 3108.

1.0 %

(%)2u02 @

Volume Activity Protein Specific activity Recovery
step

(ml) (unit/ml) (mg/ml) | (unit/mg-protein) (%)

Culture fluid 6000 3.13 4.17 0.75 100.00
(NH,),SOppt. 200 9.48 217 4.37 10.10
DEAE-Toyopearl 30 5.74 267 2.15 0.92
Butyl-Toyopearl 15 2.75 0.37 7.43 0.22
a-CD (BSAII) 3 1.33 0.46 2.88 0.02
a-CD (BSA 1) 3 4.40 0.10 42.43 0.07
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Fig.5 SDS-PAGE of purified amylases (L).
Fig.6 Molecular mass estimation of purified amylases (R).
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Fig. 7 Effects of pH on raw corn starch digestion (L).

Fig. 8 Effects of pH on raw potato starch adsorption (R)
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Fig. 9 Time depéndcncy on raw-starch ads:on
Fig. 10 SEM for digestion of raw starch from amylase (R).
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Fig. 11 Effects of « -CD on raw-starch adsorption, digestion.
and gelatinized-starch
Fig. 12 Chromatogram of « -CD Sepharose CL-6B.
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1 PROTEASE from Streptomyces griseus
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Fig. 13 Effects of protease-treatment for « -CD adsorption (pH 7.0) .
Fig. 14 Effects of protease-treatment for « -CD adsorption (pH 10.0) .
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