(25225

1 ( 250:25)

(%Nx6.25yki
5.5 45 8.5 15 2.0 15

32 30 3 32 50 50

723 1723 1723 171283 C.a 1

1 6 12 10 25 80
45 53 45 53 45 53 45 53 45 55 45 55
21+ 3
1.20 120 123 123 133
1,50.5



(ageing

252-2521
(hydrolysed plant proteins)

(com syrup)

« , d—1=f Q.3*
2
2 1] 1 (Yokotsuka, 1986)
.. 1982

(Koikuchi shoyu) 844

[ (Usukuchi shoyu) 124
(Taman shoyu) 20
(Saishikomi shoyu) 03

(Shiro shoyu) 05



! !
» «lk 8 8

Yokotsuka (1986) | ( Japanese Agricultural
Standard, JAS) ]
Aspergillus oryzae ~ Asojae

] ] 3
3
3 ] | Yokotsuka ,1986)
NaCl
(YNX6.5)
0 1.56 9.8 218 111 485
A 3 1.69 10.6 224 111 484
1 1.83 113 25 114 479
5 1.57 9.8 199 135 488
2 1.55 9.8 163 89 486
5 1.19 14 222 185 4.89
1 149 9.3 223 181 397
1 1.20 15 195 149 49
1 1.89 118 21 11 497
2 2.24 14.0 215 141 489
1 0.53 3.3 249 119 474

Yokotsuka (1986) 85 ]
]



( 80 )
( ) 15-1.8
9.4-11.3 A
( ) 3.0-5.0 , 2.0-2.5 ,
( ) 1-0'1-5 | (
4.7-4.8) 1.0-2.0 17-18
10
A
(amasake)
saccharified starch
11 12
15 h
2 ( 125 )
1
3
(special grade) (upper grade)ll (ordinary grade)



65 ]
1980 15
9.4 )
]
50
30
Yokotsuka (1986 )
l 1
Rhixopus sp.IS
] Yokotsuka (1986)
A oryzae
80
7 45-50 3
]
1.6 ( 10
4 19 )
(2534)
1-15 0.95

5.9-9.3

0.8

Aspergillus

1.49



20

1-8

Yong  Wood (1974)

1 (
5.5
Yong and Wood (1974)
2.1
[
2.2
2.3

6.3 )

0.88
9.8-11.3 5.9-9.3

115

(fermented soy sauce process)

A oryzae Asojae

(chemical soy sauce process)

(semichemical soy sauce process)

5.5

6.3



3.
Hesseltine and Wang (1967) 2
Yong and Wood (1974)
1()
*(400 ) (340 ) Aoryza
| | A sojae 0.1-0.2
15 170-180 ° 2-3
I
I 45
(autoclave)1
1 .2
bx12 40-45 %
30-40 25-30 %
6.5-7.0
25-30°

50-72 .



276 -
1,200 ( ) 2,000
Pediococcw soyae

1.
liSaccharomyces rouxii 2.
1 3.

(soy cake) 220 l
)

30%

(shoyu cake)

1.

30 . 40

1()
2534, Yokotsuka, 1986)

| 4.7-49

6-8



500 500
1,000
‘li‘l l ﬁ.}\i
\tﬂ/
WeTNAY Aspergillus oryzae
()
’ 1 ]

ndo vh 3,550 AR3
925@1\‘ /
3550
(19° Be)
660 .
2534)



12

(2534 1()

1550
47
22 L3
60
(Bhumiratana 1980)
4,
41
Yong and Wood (1974) Glycine max(L)
Merr soy bean ,soya bean Chinese pea ~ Manchurian bean
13 6
38 16 vert sugar 15

i
6 38 19 Invert sugar 19



(2527)
il

44.6-43.7

2531)
4.2
Yong and Wood (1974)
(soft wheat flour)

(2534)

43
(2534)

&9

49

45

13



OBe"Baume'yki  19.5-20.0°BeSq

( , 2534)
(hydrometer) "Be'
4.4
(2534) 3
Yong and Wood (1974)
Mucoraceae
2535 40
5.0
51 (Koji) Kabi-tachi
Aspergillus  oryzae
Asojae
(neutral proteases) (alkaline proteases)
(Yong and Wood ,1974 2533)

Aspergillus oryzae , Asoyae



15

J
AJumigatus, A niger, A flavus 1

A terreus Rhizopus spp. ,Mucor spp..Chlamydomucor spp.
[

Aspergillus oryiae, A soyae [ (Yongand Wood ,1974)
(2531)

Aspergillus oryzae, Asoyae

Aspergillus oryzae Vi
Asoyae
(2531) 15
2 Aspergillus Jlavus ,Aspergilus oryzae
Aspergilus sojae Phycomyces  Rhizopus spp. AosicUa spp.
Syncephalastrum spp. Aspergillus Jlavus , Aspergillus
Oryzae
Phycomyces
5.2

Aspergillus spp., Pénicillium spp., Mucor spp. ~ Rhizopus spp. (Yong and
Wood ,1974)

4 Pediococeus spp. Staphylococcus spp.
Bacillus spp.
Pediococcus spp. 20-25
Staphylococcus  spp. 7

Staphylococeus spp.im — Bacillus
SPP.



16

Pediococcus  spp. ,

5
43
( 2520)
Sukthavom (1996)
136 507 447
facultative anaerobes
37 45 ' ' >
15 Tetragenococcus halophilus Staphylococcus spp. 48
Microcaccus spp. 12
o (253)

Pediococcus  halophilus, Lactobacillus - delorueckii
Saccharomyces rouxii — Torulopsis holmil
6.
3 Lever press
Screwpress  Water press 2

Ix1 40 | 2534)

(particles) 0.2
81 1 25

(Chin and Been ,1992)

7.

15
18

40-50 1015



40-50 1 (Yong and Wood ,1974
Yokotsuka ,1960) 17 ‘

(organic bases)

(vanillic) (synngic) (ferulic) trimethyl gallic acid

8.1

Lebumfacil-Davide (1967)

8.2

Aspergillus spp.

17



18

.. 2530 Aspergillus oryzae

. 1980 Bhumiratana Aspergillus spp. 5
Mucor sp.|

Aspergillus oryzae
Aspergillus Jiavus var. columnaris

1.1
Bhumiratana Aspergillus Jlavus var. columnaris
' Aspergillusjlavus
var. - columnaris ' AN 1
Aspergillus Jlavus var.
columnaris .. 2533 Quality Control and Training Center for Soy
Sauce
Ozy-Katl®
(  2535)
(Impoolsup et al, 1981) Aspergillus Jiavus var. columnaris
(Kalayanamitr et al,1987) Kalayanamitr et al (1987)

Aspergillus  spp.



Aspergillus oryzae

Aspergillus sojae .. 1987 Ushijima et al
heterozygous  diploids Aspergillus sojae
Aspergillus soyae
heterozygous diploids
.. 1988 Tatsumi ¢t al : Aspergillus
Oryzae
Aspergillus oryzae
pOAP3 750
Aspergillus oryzae 1,700 DOAP 3
Aspergillus oryzae pOAP5
insert 1,100 Aispergillus
oryzae insert 1.100 dideoxy chain termination
Aspergillus
oryzae 282 29 !
(conservation) Asp 2011564 Ser 21 active site
8.3
Osaki et al.(1985) 3 P. halophilus |

Saccharomyces rouxii - Tondopsis versatilis
80



20

Hamada (1989)

A SOge | z.0yzae 2
17
Pediococcus halophilus Zygosaccluzromyces
[OUXI 1 ' Z. TOUXil
(air lift)
50
Xu (1990)
100:50:15 ( rotary cooker)

Lactobacillus plantarum Torulopsis mogii

storage tank  heat transfer

Xu (1990)
2
15-30
Ueki (1994)
3,600 3,600 (tarte-
koj , A
oryzae K2 350 A. Oyzae
HG 2,500
55

K2
18 23



180

(2536)

TISTR 108 Zygosaccharomyces rouxii

Mongkolwai et al 1997

w '« ¥

« 8" « gIM

Lactobacillus - delbruecki
interfacial polymerization

QCTC -Soy hean fermentation

2
28-30 90-93 44
9. |
(EC 34)
(EC 3.4.11-19) (EC 3.4.21-24,99)
(Khan and Roufogalls,1994)
4
active site 1, (EC 3.4.21)
2 (EC34.22) 3 (EC3.4.23) 4
(EC 3.4.24) 1" 11 active site ' '
2
(Chymotrypsin) (Subtilisin) active site b

Hiso, Asp1R

Serld (



)

) active site

22

Asp@ His Ser™1 (

active site

Roufogalis,1994)

site

2

proteases

| 1

I e
exopeptidases

(folding) (Khan and

2 active site 1
Zn  active

(Khan and Roufogahs, 1994)

endopeptidases

(proteinases)

[
serine
proteinases

chymotrypsin
His Asp®, ser'

cysteine
proteinases

71
metaDo
proteinases

aspartic
proteinases

subtiHsin
Aspy.His*A',Serm

Bacillus

logphase
Bacillus spp.

4 Bacillus

B. lichemformis ATCC
14580

B. subtilis

B. subtilis 168

B. subtilis

Glutamic acid specific ~ Kakudo et al. 1992

protease

neutral protease McConn et al. 1964
serine protease Roitsch &Hagemanl983
neutral protease etal 1991



B. sulbtilis
B. subtilis

B. subtilis NT02

B. subtilisNT 17

B. stearothermophilus F |

B. stearathermophilus

B. stearothermophilus NCIB

8924

B. stearathermophilus
NRRLB-3880

B .brevis

B. amyloliquefaciens

B. alcaiophilus subsp.
Halodurarts KP1239

Bacillus sp. No 221
Bacillus sp. GX 6638

subtilisin

métallo protease
Bacillo peptidase F
neutral protease B
extracellular protease
subtilisin BPN
(alkaline protease)
subtilisin Carlsberg
(alkaline protease)
neutral protease
(thermosensitive ;
extracellular)

neutral protease
(thermosensitive ;
extracellular)
alkaline protease
neutral protease

heat -stable alkaline
protease
thermostable neutral
protease

serine protease
subtilisin
metalloprotease
serine protemase
alkaline serine protease
alkaline protease
alkaline and heat-stable
protease

23

Matsubara et al 1965

Delange et al 1968

Uehara et al. 1979

Uehara et al. 1979

Rahman et al. 1994
Hardy et al. 1993
Sidler and Zuber
1980

Sidler and Zuber
1980

Kelebma et al. 1988
Vansantha et al 1984

Takii et al. 1990

Horikoshi 1971
Durham et al. 1987



Bacillus sp. AH101
Bacillus sp. KSM-K16
B. megalerium

B. thermoruber

B. thermoproteolyticus
B. polymyxa

10.
Aunstrup  (1979)

amyloliquefaciens

1 oit

tissue , collagen  elastin

themostable alkaline

protease
alkaline proteases

métallo protease

thermostable alkaline
protease
thermostable protease
extra cellular neutral
protease

intracellular serine
protease

Takami et al. 1989

Kobayashi et al.
1996

Chaloupka et al.
1982

Manachini et al 1988

Ohta 1967
Takekawa et al. 1991

neutral metalloprotease B.

wort

(protease inhibitor)

(serine protease)

1 1

connective
40-60

Aunstrup  (1979)



11, (Hedonic test)
Watts (1989)

1-7 9 7 1
ANOVA

(Analysis of Variance)
/

Watts (1989)

total sum of squares SS(T)
treatment sum of squares
SS(Tr)
panelist sum of squares
SSCP)
(Erron)™
error sum of squares SS(E)
mean squares (MS)
sum of squares SS(Tr), SS(P) ~ SS(E)  degrees of freedom
MS(Tr) MS(P) F ratio
MS(E) MS(E)
F ratios F ratios F Distribution
5 F ratio
MS(Tr) MS(P~) F ratio degrees of freedom
MS(E) MS(E)
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