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Abstract

Natto was produced by fermenting local soybeans Bacillus subtilis S.N.U. 816. The changes
of chemical composition, enzyme activity and texture of NATTO during the fermentation were
investigated. The amount of amino type and watr soluble nitrogens were increased as the fer-
mentation progressed, although the former seemed to reach a plateau at about 20 hours of the fer-
mntation, of the protease activity were increased until 16 hours of fermentation at which time th-
ey tended to reach plateaus. Among the inspected free sugars (fructose, glucose, sucrose, maltose),
remarkable increases in the levels of fructose and glucose were observed after 4 hours of the fer-
mentation. Since then their contents, however, were reduced very low as the processing went on,
and sucrose contents dropped drastically to about 10% level and stayed low thereafter. Free ami-
no acid contents of natto during 20 hours of the fermentation were or 2 times greater than those
of the unfermented steamed soybean, the 24 hours ferment, respectively. Sensory evaluation rev-
ealed that 20 hours of fermentation produced the best quality products based on taste, odor, and
color, considering all the data, it seems possible to conclude that the optimum of time for ferm-
entation of natto at 42°C is 20 hours.
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Table 1. Changes in chemical components and nitrogen compounds curing the natto fermentation

(Unit : %)
Fermentation time (hours)
Chemical component o
0 4 8 12 16 20 24
Moisture 54.33 54.08 54.12 54.13 53.81 53.26 52.08
Crude protein 17.21 17.77 17.56 17.25 17.81 17. 81 18.69
Crude fat 8.21 8.49 8.07 8.54 8.34 8.48 8.51
Crude fiber 6.47 6. 86 6.51 6.77 6. 81 6. 90 7.21
Crude ash 2.43 2.27 2.34 2.37 2.29 2.36 2.30
Amino type nitrogen 0.25 0.28 0.44 0.79 1.39 2.83 2.53
Water soluble nitrogen 0.42 0.48 0.91 0.99 1.18 1.18 1.21
Ammonia type nitrogen 0.12 0.20 0.12 0.19 0.39 0.98 0.89
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Table 2. Changes in pH and total acidity during the natto fermentation

Fermentation time (hours)

0 4 8 12 16 20 24
pH 6.23 6.22 6.23 6.58 6.81 7.68 7.93
Total acidity (0. IN NaOH/m1) 3.90 3.95 4.98 5.11 7.90 6.30 4.55
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Table 3. Changes in free sugar contents during the natto fermentation

Fermentation time (hours)

Free sugar

0 4 8 12 16 20 24
Fruciose 95.0 372.0 314.0 200.0 56.5 55.6 40.0
Glucose 25.4 663.0 60.0 44.5 44.5 44.5 33.5
Sucrose 946. 6 95.0 100.0 113.0 160.0 186.0 165.0
Maltose trace — — — - — —

Table 4. Changes in Free amino acid contents during the natto fermentation.
(Unit : mg%)

Fermentation time (hours)

Amino acid —

0 16 20 24
Lysine 4,73 10.25 139.10 68.63
Histidine 7.35 54. 45 64. 90 40.03
Ammonia 10.35 11.35 192, 86 110.17
Arginine 23.34 9.31 19.52 23. 40
Aspartic acid 6. 00 41. 64 39. 82 24.21
Threonine 4.15 38.55 32.65 29.59
Serine 15. 60 37.74 50.93 22. 84
Glutamic acid 16. 58 195. 98 191. 52 119. 58
Proline 3.91 — — —
Glycine 2.78 47.63 49. 25 31.99
Alanine 16.98 56. 96 64.12 48.09
Cystine - — — —
Valine 5.45 87.87 92.29 40.17
Methionine 2.61 43.91 65. 49 24. 45
Izoleucine 1.68 76.40 52. 67 46. 64
Leucine 2.90 120. 25 92. 40 64. 44
Tyrosine 5.11 51.91 145. 35 68. 64
Phenylalanine 3.69 114. 51 162. 48 112.34
Total 133. 31 998. 71 1,454. 35 775. 21
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Fig. 1. Changes in protease activity during
the natto fermentation.
—@— : Acid protease activity (pH 3)
—(O— : Neutral protease activity (pH 7)
— A— : Alkali protease activity (pH 9)
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Table 5. Sensory evaluation of fermented na-
tto by the scoring method

Sense

Taste Odor Color Mean

Sample

Natto fermented 3.7a 4.1a 4.2a 4.0

16 hours
Natto fermented 4,8b 4.3a 4.42 45
20 hours
Natto fermented 3.6a 3.6a 4.1a 3.8
24 hours

Means with a common superscript are not si-
gnificantly different (p<0.05)

Grade 1 : dislike very much

Grade 2 : dislike

Grade 3 : dislike moderately

Grade 4 : neither like nor dislike

Grade 5 : like moderately

Grade 6 : like

Grade 7 : like very much
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