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Summary

In order to study on the preparation of improved soysauce, Koji(soybean and wheat
‘mash fermented by the strain Aspergillus sojae), Koji-Natto(mixed with the various
proportion of Koji to Natto; 8:2, 6:4, 4:6, 2:8) and Natto (prepared using the
strain: Bacillus subtilis) were prepared as soysauce materials. Sensory evaluation for the
soysauces made from above-mentioned soysauce materials and the contents of total
nitrogen, amino nitrogen, ammonia nitrogen, reducing sugar, total acid and enzyme
activity were determined. The results were summarized as follows:

1. Protease activity of Natto was over twice higher than that of Koji and amylase
activity of Koji was three times higher than that of Natto. Koji-Natto showed
successive increase of amylase activity and successive decrease of protease activity
as Koji proportion was increased to Natto.

2. The contents of total nitrogen and amino nitrogen in all the soysauce mashes
displayed linear increases or no changes of these contents as aging. The contents
of total nitrogen and amino nitrogen in the mahes were higher as Natto proportion
increase to Koji during the aging period.

3. In Natto soysauce mash and Koji-Natto soysauce mashes the contents of ammonia
nitrogen were gradually increased until 1~2 months and rapidly reduced after that
period, while Koji soysauce mashes were continuatively increased.

4. In all the soysauce mash the reducing sugar increased preeminently until the two
months and after then there was a rapid decrease as aging the contents of reducing
sugar in the mash were higher as Natto proportion increased to Koji during aging
period.

5. The total acid of Koji and Koji-Natto (8 : 2) soysauce mash showed gradual increase
as aging, while contents of total acid in Natto and other Koji-Natto soysauce mashes
increased preeminently until 50~70 days aging, after then decreased.

6. The results of sensory evaluation for three-month-fermented soysauces showed the
most excellent in Koji-Natto (6 : 4) and successive order in the soysauces consisting

of Koji and Natto proportion: 8:2, 10:0, 4:6, 2:8, 0:10.
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Table 1. Ratio of Koji and Natto for soysauce

mesh

Sample code |l Koji Natto

A 10 0

B 8 2

C 6 4

D 4 6

E 2 8

B 0 10
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Fig. 1. Changes of protease and amylase activity
during the preparation of Koji and Natto
Legend: Protease activity of Natto was measured
until 30 hrs and that of Koji and amylase
activity of Koji and Natto until 60 hrs at
10hr-interval after incubation.
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Table 2. Enzyme activity in combined materials:
of Koji and Natto

“Combined | Protease amylase

Sample ratio activity activity
code (Koji (tyrosine (enzyme

Natto) pg/ml) | unit)

A 10: 0 40 150

B 8: 2 17 145

C 6: 4 64 135

D 4: 6 69 110

E 2: 8 75 100

F 0:10 95 55
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Table 3. Changes of specific
aging of soysauces
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Fig. 4. Changes of ammonia nitrogen during the
aging period of soysauces
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Fig. 6. Changes of total acid during the aging
period of soysauces

Table 4. Changes of pH during the aging of

soysauces
D days|
10 30 50 70 90
Sample code
A 6.0 5.4 4.8 4.9 5.1
B 6.0, 5.3 4.7 4.8‘ 4.9
C 5.9 5.1 4.6 4.51 4.8
D 5.8/ 4.8 4.3 4. 4, 4.7
E 5.4/ 4.6 4.2 4.20 4.3
F 5.2) 4.4 4.00 4.0f 4.2

4 ERBERS

Koji &+ Natto 9} FLEIE B3 dzolA 3
AAM BRAD AR E WA 29 HFEEK
o #Halo FWET ARABERE Table 63 2.

Bl o] #£8E v C (Koji: Natto=6: 4)7} 7}
Z EBRSU T 2 gl B, A, D, E 9 JEFFelH
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Table 5. Changes of salt during the aging of
(%)

soysauces "

days

10 30 \ 50 ‘ 70 90

Sample code

16.9
16.5
16.4
16.2
15.8
15.2)

16.2
16.1
15. 4
15.0
14.8
14.7

17.5
16.9
16.7
16. 4
16.2
15.7]

18.4
18.1
17.9
16. 9,
16.7
16.1

19.0
18.8
18.5
18.2
17.5
16.5

mEYOws

Table 6. Sensory evaluation of soysauces
X

124
116

80
158
170
194

Sample code i taste order
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9 FBFEA AT oz g K3 FREE
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N.ZE ¥

Aspergillus sojae & {FRste] ##E3 Koji o+
Bacillus subtilis® (F@ste], & Natto 9 E
HHE 2estd, o BEHEE HHz Kojish
Natto®) B34S 10:0, 8:2,6:4,4:6, 2:8,.
0:100.2 o] B 73S 3EAM BRAF R
A BRI LEBRSELE: FES= 3EA
B BERA D AR A s ArkEEES 1T
o g3 2 EREE 444

1. Koji #i3E¢] protease activity & Ffilo] &
Bl @gt T2 BwE 2o 60 B AA:
44 pg/ml el Hsl  Natto $5Ero]
protease activity & S #mE 2w BE 15
Exfiutol o)u] 46 tyrosine pg/mllow, 30 B
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et BT B/E w9 Koji fEdol = 30
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BedA winstd ot 2R HIke] Natto ol
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Mg BeE w3t

8

2. Koji ¢ Natto & —E$ Iz Eastd s =
protease activity® Nattod E&EC 2&+%5 &
* %3 amylase activityl.:—-KojiPJ BEE&Eo] -
<545 Eotae

3. MERE 2E RBEEJA BR 2EAEA;
28T Bing oldrsl, = Lk Ad —EEE
MHslgd ov Natto EEH7 B2 BRBRELTS
=L g 2ol BWhisdt.

4. amino BEFR= ZE7 chZo] BpEHIHC]
BBT w=t k= EhEde & 2 RS-
Natto & Fi&E°]l %2 BI4E & &g v
Aok

5. ammoniaf8EE ¥ = Koji¥ IE 2 Koji¢t Natto-
9 EAF 8: 2 BEv BHEPIHC] BB =
A4 KB 8% 8kE 2gdevt Natto B
HAE 9 Koji%} Nattoo] El&kH716:4, 4:6, 2: 8-
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