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Production of Polyy -Glutamic Acid, the Material for Biodegradable Plastic,
from Okara Using Bacillus Natto

Hideyuki SUZUKI and Miko WATANABE

Graduate School of Science and Technology, Kyoto Institute of Technology, Kyoto 606-8585

ABSTRACT

Okara, soy bean curd refuge, is regarded as an industrial waste. We developed a
method to produce useful polyy -glutamic acid (PGA) from okara employing Bacillus
natto. B. natto was grown on okara-medium plate containing 5 g dried okara, which
corresponds to 25 g raw okara, produced 125 mg of PGA after 3 days of incubation
at 370 . This indicates that 60% of the glutamic acid in okara was transformed to
PGA. Soy Protein Research, Japan 13, 62-65, 2010.

Key words : polyy -glutamic acid, biodegradable plastic, waste product, biopolymer,

bean curd refuse
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Fig. 1. Standard curve of PGA. Various amounts of
PGA (average molecular weight 1,5000,000-
2,000,000; Wako Pure Chemicals) were
loaded onto SDS-polyacrylamide gel. After
electrophoresis, the gel was stained with
methylene blue, destained, and dried. The
image of the gel was scanned by a scanner
(A) and the density of each PGA band was
digitalized by Image J from NIH. The amounts
of PGA were calculated from standard curve
(B).
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Fig. 2. EQect of cultivation condition of Bacillus natto
on PGA production. B. natto was grown at
370 on plates (A) (closed circles) or in the
liquid media (B) with (open circles) and without
(triangles) shaking. The amounts of PGA
produced were measured (C).
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Fig. 3. Effect of culture temperature (A) and okara concentration (B) on PGA production. (A) B. natto was
grown at 20, 30, 37, and 420 (triangles, open circles, closed circles, and squares, respectively) on the
plates. (B) B. natto was grown at 37(] on plates containing 2.5, 5, and 7.5% okara (triangles, squares, and
circles, respectively).
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