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Production of Miso Based on Koji Prepared from Mixed Different Grains
Using High-Pressure Treatment
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Hakkoku koji was prepared by working with a mixture of brown rices, barleycorns, job's tears, proso
millets, red rices, soybeans, black soybeans and adzuki beans. The tissues of these materials’ were broke by
high-pressure treatment in order to help the growth of Koji mold on the materials. The activities of acid
protease and neutral protease of Hakkoku koji were similar to those in the typical Rice koji, and that of the
alkaline protease was similar to the typical barley Koji. During the maturation of Miso which containing
Hakkoku koji (named as Hakkoku koji miso), pH value decreased and acidity I value increased. The color
charged to yellow tone, and ethyl alcohol was produced at the concentration over 1.0v/w%. The Hakkoku
miso was abundant in amino acids, dietary fiber, vitamin Bl and SOD-like activity. The experiment in a
factory-scale production suggested the possibility of the industrial production of the Hakkoku koji and its
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Miso.
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Table 1 Ingredients for Hakkoku koji Table 2 Ingredients for Hakkoku koji miso
Ingredients Weight (kg) Mixing ratio (%) Ingredients Weight (kg) Mixing ratio (%)

Brown rice 14.80 74.0 Cooked soy bean 40.00 56.50
Barleycorn (Oomugi) 1.18 5.9 Koji (Hakkoku) 21.00 29.70
Job's tears (Hatomugi) 1.18 5.9 Salt 8.30 11.70
Proso millet (Kibi) 0.94 4.7 Cultured yeast 0.07 0.10
Red rice 0.70 3.5 12% salt solution (Tanemizu) 1.40 2.00
Soybean 0.40 2.0 Total 70.80 100,00
Black soybean 0.40 2.0
Adzuki bean 0.40 2.0

Total 20.00 100.0
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[Mixing grain materials to prepare koji |—»{
v

| Washing grain mixture |

Packing grain mixture in
plastic bag with water

Pressure treatment
200MPa at 25 °C for 5min
¥

Soaking grain mixture in
water at 25 “C for 18hr

[ Steaming grain mixture for 1hr |—#{ Refer to Fig. 2 (left) |

[ Cooling grain mixture to 40 'C |

Inoculating grain mixture
with koji mold

¥
[Maturing mixture at 30 C for 2days|

Refer to Fig. 2 (right)
| Completion of kojt J—>» and Table 3
[ Mixing materials to prepare miso |—#[  Refer to Table 2_|
[Maturing mixture at 30 C for 70days |—» Refer to Fig. 4
and Table 3
[Cooling mixture to room temperature |
| Completion of miso > Refer to Tables 4, 5
v and 6
[ Packing |
v
| Shipment |
Fig. 1 The process for preparation of Koji and manu-
facture of Miso
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Left, Grain mixture after subjected
to pressure treatment and
subsequent steaming for 1hr
Water content was 41.5 %

Right, Grain mixture at the end

of 40hr koji propagation
period
Water content was 34.3 %6

Fig. 2 Changes in appearance of grain mixture in the process of preparation of Hakkoku koji

Table 3 General analysis of Hakkoku koji

pH 5.33

Acid protease (pH 3.0) 92.2U/g
Neutral protease (pH 6.0) 85.2U/g
Alkaline protease (pH 7.5) 24.1U0/g
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Left, Center,

Immediately after mixing materials

After 2—-week fermentation period

Right,
After 8—week fermentation period

Fig. 4 Changes in appearance of mixture of materials for Hakkoku koji miso in the process of fermentation

Table 4 Comparison of free amino acid contents in
Hakkoku koji miso and Rice koji miso product

(thin-colored) (mg/100 g miso)

Table 5 Comparison of contents of some components
in Hakkoku koji miso and Rice koji miso

product (thin-colored) (mg/100 g miso)

Rice koji  Hakkoku Ratio
miso koji miso (Hakkoku/Rice)

Alanine 170.7 227.9 1.33
Arginine 346.0 460.8 1.33
Aspartic acid 198.9 334.3 .68
Glutamic acid 354.9 481.0 1.36
Glycine 86.0 114.4 1.33
Histidine 34.0 57.1 1.68
Isoleucine 126.5 178.2 1.41
Leucine 268.5 391.9 1.46
Lysine 230.6 316.1 1.37
Methionine 54.0 73.9 1.37
Phenylalanine 245.8 342.9 1.40
Proline 253.6 411.6 1.62
Serine 149.0 224.1 1.50
Threonine 235.7 299.0 1.27
Tyrosine 229.1 326.3 1.42
Valine 164.5 222.7 1.35
GABA 16.8 22.4 1.33
Total Free amino acid 3164.5 4484.5 1.42

DOHBHTEPREENTVS., N\BBILEEOKHLD &
TN VT e 7T - s ERICH D, T I/ B
bELESENT W, F1r, JEHIC IR IRK A T
LTWwaicd, TROKEL Y &R PBE EENT
By, GHRBOFERICERNSNTHWEDT, *7F P
T/ EEN, SRRk I T e m - Y
75 FvpikRNE, BElkoT v v T2V EE
NTLWEEEZLNSE, ThoDl &, J\ERBHEED
SOD WIEHEAEL LT AD TR WAL Eb/,

5. J\EEIKME O ERERTA

J\EHRAER LT 0B 26, —HROKERVRIE O 22 1R0E -
OHENTES, TN & 2 AROIE LIRS TH -
fo. O DEREGR) OFHEED 2 £ v bicid, ABITE,

Rice koji miso Hakkoku koji miso

Dietary fiber 2600 3000
Calcium 47.51 71.89
Iron 2.39 3.05
Thiamin 0.08 0.18

Table 6 Comparison of SOD-like activities of hakkoku
koji miso and Rice koji miso products

Samples SOD (U/100 g miso)
Thin-colored rice koji miso 15000
Red -colored rice koji miso 22240
Hakkoku koji miso 33420
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