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Purification and Characterization of an «-Amylase
Inhibitor from the Grain of Foxtail Millet

Misao TASHIRO and ZENSUKE MAKI

An «-amylase inhibitor was isolated and purified from the whole grain
of foxtail millet, Setaria italica, by extraction with 1% NaCl, ammonium
sulfate precipitation, and column chromatographies on DEAE-Sepharose
CL-6B, « -amylase bound Sepharose 4B, and CM-Sephadex C-25. The
specific activity of the finally purified sample was over 600-fold of that of
the extract, but it still did not show a homogeneous behavior in disc polyacryl-
amide gel electrophoresis at pH 4.0. The isoelectric focusing and Sepha-
dex G-75 gel filtration of the crude preparation indicated that the inhibi-
tor had an isoelectric point of 10 and a molecular weight of 19,000. This
inhibitor was most stable from pH 7 to 8. while it lost the activity as the
pH was decreased to 2 or increased to 10. The inhibitor showed powerful

inhibitor activities against porcine pancreatic and human salivary o -amy-

lases, but failed to inhibit Bacillus subtilus « -amylase.
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Fig. 1. lon-exchange chromatography of 90 % ammoniumsulfate
precipitate on a DEAE~Sepharose CL-6B column (3.0X55 cm).
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Fig. 2. Affinity chromatography of the inhibi-
tor separated by DEAE — Sepharose CL-6B
chromatographyonan ¢ -amylase bound Sepha-
rose 4B column (1.0X15 ¢m). The arrow indica-
tes replacement of the eluting solution.
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Fig. 3. Ion-exchange chromatography of the
inhibitor obtained by the affinity chromato-
graphy on a CM—Sephadex C—25 column (1.0X
20 cm).

————, absorbance at 280nm; @—@. -
amylase inhibitory activity;—— ., NaCl
concentration.
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Fig. 4. Disc electrophoretic patterns of fox-
tail millet «-amylase inhibitor.
a, protein; b, ¢ -amylase inhibitory activity.

Table 1. Summary of the Purification of Foxtail Millet

& — Amylase Inhibitor.

Total Total Specific Ratio Yield
Fraction protein activity activity (%)
(mg) q18); (IU /mg protein)
Extract 8910 7.36 1.00 100
90% (NHa) 2 504 2900 12.2 1.66 54.0
precipitate
DEAE-Sepharose CL-6 B 1090 24000 22.0 2.99 36.6
active fraction
Affinity chromatography 4.20 10000 2380 393 15.9
active fraction :
CM-Sephadex C-25 2.10 9920 4720 641 15.1

active fraction
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Fig. 6. Molecular weight estimation of foxtail
millet ¢-amylase inhibitor by gel filtration on
Sephadex G—75.

1, bovine serum albumin; 2, ovalbumin;
3, chymotrypsinogen A; 4, myoglobin; O,

foxtail millet @ -amylase inhibitor.
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Fig. 7. Effect of pre-incubation time on the
interaction between porcine pancreatic o-am-
ylase and foxtail millet « -amylase inhibitor.
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A, porcine pancreatic «-amylase; B, human
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