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Adsorption of a-amylase onto rice protein.* Sarosmr SuruNoki, ETsuNorI TATEMATSU,
and YAaTaro Nunokawa (National Research Institute of Brewing, 2-6-30 Takinogawa,
Kita-ku, Tokyo 114, Japan) Hokkokogaku 60: 145-149. 1982,

Proteins were separated from white rice and adsorption of a-amylase onto the proteins
was examined. a-Amylase was adsorbed well onto the oryzenin fraction but not onto the’
prolamin fraction; the globulin fraction was intermediate (adsorption efficiency: 78%).
The maximum adsorption of a-amylase was 800-1,000 units/mg oryzenin fraction. The
optimum pH for the adsorption was 4. The adsorption efficiency differed depending on
the organic acids used for the buffer solution; a-amylase was adsorbed completely in
lactate and acetate buffers (25 mM, pH 4.5) but only less than 209, in tartarate, oxalate
and citrate buffers (25 mM, pH 4.5). The adsorption efficiency decreased with higher
concentrations of buffer solution and salt solution; a-amylase was not adsorbed at 100 mM
lactate buffer, 10 mM citrate buffer or 50 mM NaCl solution. Adsorption of a-amylase
onto the oryzenin fraction decreased on treating the protein with DNFB (2,4-Dinitro-

fluorobenzene) or DNS (Dansyl chloride).

These results coincided with the adsorption

of a-amylase onto steamed rice or rice powder.
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Mechanism of rice digestion in saké moromi-mash
(VD)
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Fig. 1. Adsorption profile of a-amylase onto oryzenin.
To 5mg of oryzenin fraction, 1 ml of 25 mM lac-
tate buffer (pH 4.5) containing various amounts
a-amylase was added, and each suspension was
mixed thoroughly and allowed to stand overnight
at 5°C. The suspension was centrifuged (3,000
rpm, 15 min) and a-amylase in the supernatant
was measured.
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pofe. Fig. 2 TR U TSN, BERORDY
ICEEK PH 6.7) 2F5 &, pH5 OBAXDERE
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Fig. 2. Effect of pH on a-amylase adsorption.
To 5mg of oryzenin fraction, 1 ml of 10mM lac-
tate buffer containing 205 units of a-amylase was
added, and the suspension was mixed thoroughly
and allowed to stand overnight at 5°C. The ion-
ic strength was made up to 0.01 by the addition
of NaCl. a-Amylase activity in the supernatant
was measured. '
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Fig. 3. Effect of buffer concentration on a-amylase

adsorption.

A: Citrate buffer, B: Lactate buffer

To 5 mg of oryzenin fraction, 1 ml of buffer (pH

4.5) containing 168 units of a-amylase was added,

and the suspension was mixed thoroughly and

allowed to stand overnight at 5°C. a-Amylase

activity in the supernatant was measured.
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D& EOBRERIZ 111 units (REFR65%) TH 505,
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Fig. 4. Effect of NaCl concentration on a-amylase

adsorption.
To 5mg of oryzenin fraction, 1 ml of 25mM lac-
tate buffer (pH 5.0) containing 170 units of a-
amylase and various amounts of NaCl was added,
and the suspension was mixed thoroughly and
allowed to stand overnight at 5°C. a-Amylase
activity in the supernatant was measured.
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5 ZhOORRNS, BULXPRKBD-TIF
—PEEYMA PREE LTV = VEDPEET S
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