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Utilization of Phytase in Koji-natto : Hydrolysis of Phytate in Soy Foods and
Improvement of the Utilities of Micro—amount Minerals
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Faculty of Human Environment, Kyoto Prefectural University, Kyoto 606-8522

ABSTRACT

Phytic acid tightly combines with the minerals, such as Ca, Mg, Fe, Cu and Zn, which
are essential for human nutrition. Less phytic acid content in food is better for the
child nutrition, whereas soybean food contains much phytic acid. Some fermentation
processings hydrolyze phytic acid. Koji-natto is one of the fermented foods of
soybean. Koji-natto includes Shio-natto, Hama-natto and Daitokuji-natto. We
analyzed the phytic acid in Koji-natto and found it lower quantity compared with
that in Kinako. Shio-natto was made of Itohiki-natto (50%), Koji (Asp. oryzae, 45%)
and NaCl (5%) in our laboratory, and aged at 4°C for 5 weeks. The content of phytic
acid in the Shio-natto decreased to 50% in 2 weeks and to 10% in 4 weeks. The ratio
of free mineral to total mineral in the Shio-natto was higher than that in Kinako.

Koji-natto is a good process food of soybean for the mineral nutrition. Soy Protein
Research, Japan 4, 33-38, 2001.
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Sample 2.5~5¢g

<4— (.65 N HCl (25~50mL)

——— Homogenized and stirring for 1 h
| Centrifugation (2,000x &) for 10 min

I B

Residue Supernatant
l l———— Dilution (X5 ) with water
Discarded 1OinL
Anion exchange column (0.7 X 6cm)
(DOWEX 1x8 200-400 mesh 1 g)
Washed with 15mL of 0.1 M NacCl
Inorganic phosphorus

Eluted with 15mL 0.7 M NaCl 15mL

Collected in 3~15mL fractions (phytic acid )

v

Eluate, 2ml. + Wade reagent, 1 mL

'

Spectrophotometer at 500 nm

Fig. 1. The analysis of phytic acid in foods.
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Table 1. Koji-natto and soybean product

Color NaCl pH
%

Shio-natto” Yellow brown 4.1 6.6
Hama-natto™ Dark brown 27.6 4.7
Daitokuji-natto” Black 315 6.6
Itohiki-natto Yellow brown 0.1 7.7
Rice-koji miso Light brown 9.5 5.2
*Koji-natto
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e ﬂ |

& P& F &Y &« & & F

Hama-natto

Fig. 2. Total and free amino acids in Kinako and Hama-natto. The ratio of the free amino acids to the total
amino acids (6 N-HCI hydrolysate at 150C for 1 h) of Hama-natto was 0.24. The amino acids were
analyzed in an HPLC-amino acid analyler with Li-citrate buffers and ninhydrin reagent.
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Fig. 3. Phytic acid contents in the soybean foods and the other foods. The analyses were carried out by the

method shown in Fig.2.
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Fig. 4. Phytase activity of koji (Asp. oryzae). The enzyme reaction was carried out at 377C in 0.1 M acetate,
pH 5.0.
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& Table 2. Contents of minerals in Shio-natto and
§ Kinako
z 01 Shio-natto* Kinako
Free  Total F/T Free Total F/T
0 1 1 1 1 1 1 mg% mg%
o 1 2 3 4 5 g Ca 88 328 027 165 1672 010
Week Mg 12.5 56.3 0.22 525 328.8 0.16
Fig. 5. Phytic acid content in Sio-natto. Comparison  Fe 11.0 58.8 0.19 095 172 0.06
between Hikiwari-natto(HA) and Itohiki- 7n 1.38 156 (88 2.0 438 046
natto(IT). Theagings were carriedoutat4C. cu 0.23 063 (37 0.1 156 006
HA, Hikiwari-natto : koji A : NaCl=50:45:5. - -
IA, Itohiki-natto : koji A : NaCl=50: 45 : 5. *Four week fermented sample, 454, in Fig. 6.
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Fig. 6. Phytic acid content of the Shio-natto during the aging period. Cont., Natto : koji A : NaCl=95:0:5;
15A, Natto : koji A : NaCl=80:15:5; 30A, Natto : koji A : NaCl=65:30:5 ; 45A, Natto : koji A : NaCl=50:

45: 5.
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