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The low molecular weight proteins which had affinity for chitin were purified in two types of
crystalline forms from buckwheat seeds and named as buckwheat chitin—binding proteins I and I,
BCP 1 and II. respectively. To elucidate biological properties of BCP II of them,  chitin-binding
and antifungal activities of the protein were examined in detail.

BCP I possessed the binding specificity for -1, 4-linked N-acetylglucosamine polysaccharide,
chitin, and bound to chitin, reversibly. It was found that the incubation of the protein with chitin at
30C and pH 8.0 for 20 min was most suitable for the chitin—binding. The equilibrium absc')rptibn
constant, Ka, and maximum amount of the bound protein, [PClmax, values for binding of BCP
T with chitin were estimated to be 0.03 1/p¢mol and 18.2pmol/g, respectively. This [PC]max value
indicates that approximately 87.3 mg of the protein utilizes 1 g of chitin for binding. BCP 1I also
showed the growth inhibition against fungi, Saccharomyces, Candida, Aspergillus and Penicillum
tested, though the growth of bacteria was not inhibited by the protein, suggesting that the protein may
play a important role as defense protein against invasion of plant pathogenic fungi into seeds.
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Fig. 1. Effect of Various pH’s on the Binding of
BCP 1 to Chitin. Each chitin, 50mg,
suspended in 4ml of 0.04M Btitton—Robinson
buffer at various pH’s was mixed with 1ml of
the protein solution, 2.5mg/ml and the

reaction mixture was incubated at 30C for

20min with shaking.
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Fig. 2. Effect of Various Temperatures on the
Binding of BCP 1T
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to Chitin. Incubation of

pH8.0 and the indicated temperatures for
20min.
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Fig. 3. Double-Reciprocal Plot of the Binding of
BCP I to Chitin. Incubation of the protein
with 10mg of chitin was carried out at 30T
for 20min in 0.04M ammonium acetate
buffer, pH8.0, using various amounts of the

protein.
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Table 1. Growth Inhibition of Various Micro-
organisms by BCP II.

Microorganisms MIC
Saccharomyces cerevisiee AKU 4100 <1
Candida utilis IFO 0619 <2
Rhizopus javanicus <2
Aspergillus oryzae <7
Aspergillus niger <2
Penicilium chrysogenum <2
Staphylococcus aureus 1FO 3060 >10
Bacillus subtilis IFO 3007 >10
Escherichia coli K12 IFO 3208 >10
Pseudomonas fluorescens IFO 3081 >10
MIC; Minimum Inhibition Concentration(mg/ml)
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Fig. 4. Typical Growth Inhibition of Sac—charomyces
cerevisiae AKU 4100 by BCP 1II.
Numbers 1 to 6 show concentrations of the
1;50, 2;25, 3;10, 4;5, 5;
1, 6;0, mg/ml, respectively.

protein used;
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