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Nattokinase, y-GTP, Protease Activity and Sensory Evaluation of
Natto Added with Spice

Bok-Nan Kim' and Sang-Young Lee

Dept. of Food Science and Technology, Kangwon National University, Chuncheon 200~ 701, Korea

Absteact

To make Natto, traditional japanese food fermented by Bacillus natte, more acceptable to Kereans, gar-
tic (2% and / or red pepper olecresin {0.2%) were mixed with Natto. Through out the fermentation period, the
changes in enzyme activities and sensory evaluation were compared with those of conventional Natto. Nattokin-
ase activities were detected from 12 hour fermentation in all samples. After that period, steady increase in
Nattokinase activity was ohserved. The activity of nattokinase decreased slightly when garlic and / or red pepper
oleoresin was added. Changes in y-glutamyl transpeptidase (y-GTP) was not significant among samples and the
similar tendency was observed in nattokinase activity. With addition of garlic, production of protease reached
maximum after 8 hour of fermentation whereas it teok 16 hour when red pepper oleoresin was added. How-
ever, after 24 hour of fermentation, any significant differences in protease activity were not observed. Sensory
evaluation indicated that the tastes of Natto with either garlic and red pepper oleoresin or red pepper oleoresin
only were much mere acceptable than conventional Natto or cne with garlic only.
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Fig. 1. Fibrin lysed zone observed with increasing amounts
of plasmin.
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Fig. 2. Changes in activity of nattokinase (NK) during fermen-
tation.
N-1 : Conventionat Natte
N-2 1 Natto added with 2% garlic
N-3 : Natto added with 0.2% red pepper olearesin
N-4 ! Natto added with 2% garlic, 0.2% red pepper
oleoresin



oA Natiog] Nattokinase, y-GTP, Protease %@ER}- #e=A A 231

Fig. 3. Changes in fibrin lysed zone of plasmin-STD(0, 0.4, 0.8, 1.2, 1.6, 2.0 unit/ ml} and sample (N-1, N-2, N-3, N-4) during fer-
mentation,
A numeral of plasmin-STD : unit/ml
A numeral of sample : fermentation hours



232 AE - ol

2500

r GTP{mu-q)

Fermentation Time (hr)

Fig. 4. Changes in y-GTP activity of Natte during fermenta-
tion.
See Fig, 2 for the abbreviations.
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Fig. 5. Changes in protease activity of Natto during fermenta-
tion.
See Fig. 2 for the abbreviations.
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Table t. Sensory evaluation of Natto fermented for 24 hours

Type of Natto

N-1 N-2 N-3 MN-4

Spotted appearnace 4,2 4.0 42 3.2
Texture 4.4° 4.1 3.6* ER
Mouthfeel 39 4.0 4.2 3.9
Color 3.5 3.5 43 4.2
Flavor 2.9 3.5 3.7 3.0
Rardness 3.4 3.5 3.3 3.1
Taste 3.3 3.0 3.49° 4.2°
Viscosity 2.9 4.5 4.6° 4.30
Overall eating-quality  3.1° 34 4.0° 4.1

“Values in the same column with difficult superscript letters are
significantly different from others at p<<0.05 level
Refer to Fig. 2 for the abbreviations
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