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Improvement of Taste of Protein Hydrolyzate
by Protease Using a Microbial Enzyme

Hideyuki SUZUKI" and Tomoki TAMURA

Laboratory of Applied Microbiology, Division of Applied Biology, Graduate School of Science
and Technology, Kyoto Institute of Technology, Kyoto 606-8585

ABSTRACT

Commercially available glutaminase from Bacillus amyloliquefaciens was
subjected to Western blot analysis. It reacted with anti-Escherichia coli GGT. We
therefore invented a method to utilize it as a GGT. Hydrolyzate of soy protein
(FUJIPRO F) was made using protease from B. licheniformis. The hydrolyzate
was y -glutamylated using glutaminase and L-glutamine. The bitterness of the
hydrolyzate of soy protein was dramatically reduced and kokumi was enhanced by
y -glutamylation. The result showed that y -glutamylation is a powerful method to
improve the taste of protein hydrolyzate. Soy Protein Research, Japan 17, 42-45, 2014.
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Protein hydrolysis y -Glutamylation reaction

5% soy protein solution
(FUJIPRO F, Fuiji Oil)

adjusted pH to 8.5

with NaOH

protein hydrolyzate

adjusted pH to 10
with NaOH

1 3.8 mg/mL protease 0’5 mM L-glutamine

450 (PROTIN SD-AY10, Amano
5h Enzyme)

370 | O 2pg/mL glutaminase
5h (GLUTAMINASE DAIWA
SD C100S, Amano Enzyme)

heat-treated at 800,10 min
D 12,000 rpm, 5 min

protein hydrolyzate y -glutamylated solution

Fig. 1. Amino acids and peptides were measured
by HPLC. Before being subjected to HPLC
analysis, the samples were mixed with 1/10
volume of 100% TCA to deproteinize.
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Fig. 2. Analysis of commercially available glutaminase.
Cell-free extracts of strain SH642 and SH643,
and the commercially available glutaminase
were subjected to a native polyacrylamide gel
electrophoresis. Then, they were analyzed by
Coomassie staining, activity staining by GGT
activity, and Western blot analysis using anti-£E.
coli GGT antibody. Lane 1, cell free extracts of
strain SH642 (pUC18:ggt/A ggt-2 recA); lane 2,
cell free extracts of strain SH643 (pUC184 ggt-
2 recA); lane 3, glutaminase (SD-C100S).
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Before transpeptidation
(protein hydrolyzate + glutamine)
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After transpeptidation by the commercially
available glutaminase
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Fig. 3. HPLC analysis of the protein hydrolyzate
before and after y -glutamylation with
commercially available glutaminase.
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Fig. 4. HPLC analysis of y -glutamylated protein
hydrolyzate after hydrolysis by E. coli GGT at
pH 5.5.
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Fig. 5. Results of the taste test. The tastes of soy

protein hydrolyzates were compared before
and after y -glutamylation. The pHs of the
hydrolyzates were adjusted to 8 before the
test. The horizontal axes indicate the intensity
of the taste: 1, not perceive; 2, perceived
weakly; 3, perceived; 4, perceived a bit
strongly; and 5, perceived strongly.
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