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A raw starch-digesting enzyme from Streptomyces sp. 4M-2 was purified by ammonium sulfate
fractionation, DEAE-Sephadex A-50 column chromatography and Sephadex G-100 gel filtration.
The specific activity of the purified enzyme was 51.22RSU/mg protein and the yield was 4.5% of the
total activity of the culture broth. The purified enzyme was found to be homogeneous by polyacr-
ylamide gel electrophoresis and its molecular weight was estimated to be about 102,000 daltons by
SDS-polyacrylamide gel electrophoresis. The optimal temperature and pH for the enzyme activity

were 42°C and pH 5.5, respectively. The enzyme had K, value of 44.44mg/m! for raw corn starch.
The enzyme was activated by addition of calcium and barium ions. Corn amylose was degraded by

the enzyme very easily and raw potato starch was also degraded easily. Main products of the en-
zymatic hydrolysis of raw corn starch were analyzed to be maltose and maltotriose. The enzyme was

considered as a-amylase.
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Ion exchange chromatography
(DEAE-Sephadex A-50)
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concentrated by PEG 6000

Gel filtration
(Sephadex G-100)
¥

Purified enzyme

Fig. 1. Flow chart of purification steps of raw starch
saccharifying enzyme.
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Table 1. Summary of purification steps of raw starch
saccharifying enzyme from Streptomyces sp. AM-2.

Volume Total Total Specific Yield Purifi-

Purification step (mJ) protein activity activity (%) ?:3‘2,’:
(mg) (RSU)(RSU/mg) (fold)

Crude enzyme 2,000 9,920 9,300 0.94 100 1.0

Ammonium

sulfate 100 693.7 2,025 292 218 3.1
fractionation

DEAE-Sephadex
A-50 chromato- 70
graphy

65.3 704 10.78 76 115

Sephadex G-100

16 8.2 420 51.22
chromatography

45 545

Fig. 2. Polyacrylamide gel electropheresis of the purifi-
ed enzyme.
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Fig. 3. Estimation of molecular weight by SDS-polyacr-

ylamide gel electrophoresis.

1: B-Galactosidase (M.W. 130,000)

: Albumin, bovine serum (M.W. 66,000)

: Aldolase (M.W. 40,000)

: Carbonic anhydrase (M.W. 29,000)

: Lysozyme (M.W. 14,3000)
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Fig. 4. Lineweaver-Burk plot for the determination of
Michaelis constant on raw corn starch.
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Fig. 5. Effect of temperature on the activity and stabili-

ty of the purified enzyme,
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Fig. 6. Effect of pH on the activity and stability of the
purified enzyme.
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Table 2. Effect of metal ions on the activity of the puri-
fied enzyme,

Relative activity (%)

Metal ions
1 mM 10 mM
Na+ 126 77
K+ 82 60
Mg2+ 190 51
Ca?+ 271 425
Fe3+ 42 37
Cu2+ 180 38
Ba2+ 307 468
Hg2+ 42 35
Sn2+ 64 41
Zn2+ 36 41
Co+ 54 54
None 100 100
- -O0—0Q- : Ba?*
_ -—@- : Ca2t
L 400 =
=
=
"g -
2
s 200 b=
]
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100 =
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105 103 101
Mole

Fig. 7. Effect of concentration of Ba2* and Ca2+t on the
activity of the purified enzyme.
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Fig. 8. Digesting activity of the purified enzyme on
various kinds of 2.5% starch solution.

A: raw corn starch, B: raw sweet potato starch, C: raw
potato starch, D: corn amylose, E: corn amylopectin

Fig. 9. Thin layer chromatogram of the reaction pro-
ducts of raw corn starch by the purified enzyme.

S: Soluble starch 1: the reaction products after 1 hr.
MT: Maltotriose 2: the reaction products after 5hrs.
M : Maltose 3: the reaction products after 20 hrs.

G: Glucose
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