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Occurrence of Cysteine Proteinase Inhibitors

in Cereals

MiSAO TASHIRO, AKIE KURATA, and ZENSUKE MAKI

Seeds of corn (Zea mays L.) , foxtail millet (Setaria italica) , barnyard millet
(Echinochloa utilis) , wheat (Triticumn aestivum L.) , and barley (Hordeum dis-
tichum L.) , and bran of rice (Oryza sativa L.) have been examined for cysteine
proteinase inhibitor activity using papain as a target enzyme.

All of the crude samples prepared from the NaCl extracts of these cereals by
ammonium sulfate fractionation were found to contain a substance(s) inhibiting
The highest inhibitory activity was shown in corn, followed by foxtail
Heat treatments of the

papain.
millet, and the other cereals had only weak activity.
crude samples at 90C and pH 7.5 revealed that the inhibitors from corn, foxtail
millet, and barnyard millet were thermo-stable, whereas those from wheat,
barley , and rice thermo-labile. Preliminary experiments concerning foxtail
millet indicated that the grain contained at least a proteinaceous cysteine pro-
teinase inhibitor having an isoelectric point of 4.9 and a molecular weight of
13,000, and this inhibitor was relatively stable under alkaline conditions.
(Received August 10, 1990)
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Fig. 1. Papain inhibitory activities of the crude preparations from cereals.
A, corn seed (2mg,/ml) ; B, foxtail millet seed (2mg,/ml) ;C, barnyard millet seed

(6 mg,/ml) ; D, wheat seed (10mg,/m})

(4mg/ml) .

: E, barley seed (10mg /ml) ;F, rice bran
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Fig. 2.
heat treatment at 90C and pH 7.5.

Stabilities of cysteine proteinase inhibitors in the crude preparations from cereals to

A, corn seed ; B, foxtail millet seed ; C, barnyard millst seed ; D, wheat seed ; E, barley

seed ; F, rice bran.
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Fig. 3. Isoelectric focusing of the crude cysteine proteinase inhibitor preparation from foxtail

millet seed.

® @, absorbance at 280 nm ; @——@®, papain inhibitory activity ; O, pH.
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Fig. 4. Gel filtration of the crude cysteine proteinase inhibitor preparation from foxtail millet
seed on Sephadex G—75.
@ —@, absorbance at 280 nm ; @——@®, papain inhibitory activity.
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Fig. 5. Effect of pH on the stability of foxtail millet cysteine proteinase inhibitor.
O———, 2hr-incubation at 37C ; @—@®, 24 hr-incubation at 37TC.
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