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SUMMARY

This experiment was conducted as a preliminary test to invent the quick ripening process
for soysauces. The bran koii extract of 2 kinds of mold (Asp. niger and Asp. sojae)
was used as enzyme sources in order to improve the rate of enzymatic conversion of raw
materials and shorten the ripening period of soysauces. Soybean koji (inoculated Asp.
sojae) and steamed soybean were enzymatically decomposed for 8 hours at 40°C, pH 4-6
with stirring at a rate of 1500 rpm. )

After the enzymatic treatment, soysauces were fermented by 4 kinds of processes with
the above-mentioned salt tolerant microorganisms inoculated. After 4 weeks, sensory evalu-
tion for these soysauces products and analysis of chemical components were carried out.
The results obtained were summarized as follows.

1. Soysauces prepared from decomposed koji by Asp. niger enzyme complex showed
higher extractables, such as total nitrogen, amino nitrogen, pure extract and reducing
sugar, than any other procedure. Extracted amounts of each components of soysauces
prepared from this process during 1 month were similar to those of soysauces made from
general procedure (control) for 5 to 6 months.

.2. According to sensory evaluation, soysauce prepared from decomposed koji also sho-
wed best taste and were similar to that of soysauces prepared by general method for 6

months.
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Table 1. The media for Zygosaccharomyces
sojae and Pediococcas sojae.
Strain . 7 haro-
o ygosacchar
Composition Pediococucs(%) myces (%)
Glucose 1 1
Soysauce 0.2(T.N)
NaCl 9 5
Yeast extract 0.5 0.5
KH,PO, 0.5 0.5
in water [in aSoybeanbroth*
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Total nitrogen, Amino nitrogen, Red. sugar,
Pure extract, Total acidity &= Bk wWlEE
3t vt

(2) Enzyme Activity {{%E

Cellulase: ##Eol 10529 &8 m3loq B
HE AL BREEeR 3t 1% CM.C. B% 10
mld] pH 3,4,5,6—M/5 Acetate buffer 2ml o} E¥
W 2ml & pnstel 40°Cel A 1H REAZ <+
< 1ml 9 NaOH & juslel REES AAAF 2 o]
Ao Bg metd 200ml 2 HE A FAA 1ml &
Hrale] Somogyi-Nelsons Colorimetric method 2,
2z SEAeRE 3932 Arsenomolybdate color
reagent 2 RHA A 560mu 4 O0.D.& PEst
Fig 19 Standard curve¢] 4] Glucose € ¢
Br# 1 Bfr g 1mg glucose/g of culture/10min 2
FastA .

® Protease: L] Jikd e} N.B.CHl
milk Casein o] M/10-Lactate buffer (pH3.0) M/

15-Phosphate buffer (pH6.0), Phosphate-borate
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455 Tyrosine % Folin reagent 2 T A A 660
mp ] AO.D. & #sEstz Standard curve o A
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A=
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SEEMH] BBHSEAA A w3t

@) 39 =7 .

LB SBY 15% BES AHSE Hnstw &
BBl BERF(Zygosaccharomyces sojae) 2 HHEE
(Pediococcus sojae) starter & 10ml juste] =t
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Process of Quick-Ripening Soysauces Preparation
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Fig 3. Protease activity curves by pH changes.
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Table 261 4 23 ut9} o] Wik EHe TN,

sojae H

HEBY: o= EdAY ot Asp. niger enzyme
BEE(CE)7l Asp. sojae enzyme REIHERE(B.D)
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Table 2. Chemical changesduring digestion
Components T 71‘-_h» n -
: otal nitrogen | Amino nitrogen Red. sugar
Time (hrs) | 1g/100mD) (e/100mB | (g/ioomp | AN/TNC%)
Sumple |
2 0.845 0.353 1.05 41.8
B 4 0.858 0.414 1.24 48.2 -
6 0.874 0.482 1.65 55.1
8 0.896 0.541 2.06 60.4
2 0.912 0.414 1.55 45.4
4 0.924 0.475 1.88 51.2
C 6 0.953 0.568 2.14 59. 4
8 0.985 0.625 2.56 63.5
2 0.520 0.183 1.68 35.1
4 0.535 0.211 1.81 39.4
D 6 0.558 0.261 2.16 46.8
8 0.587 0.306 2.47 52.1
2 0.638 0.241 2.05 37.6
4 0.651 0.296 2.34 45.4
E 6 0.674 0.349 2.68 51.8
8 0.695 0.406 3.05 | 58.4
AN mHiEe CBEDES HFE Wik 2| = 7 ¥l v}, Red. sugar £ &S E,D,C,BESY
S el 3 ggEkel KT Aol EEBLIEA &K B2 A Hrkn ol BEEhE] o Wk Asp,
g A 1;} T.N,ANY g 84 & AL niger BRRES Asp. sojae BHEERT 2 fH
A= Z Asp. sojae 0] Bl K3 olw] 4% F R FL& Asp. niger 7t Asp. sojae Mt}
2k HBEEe] 4MmEe ASE sl MWy, Cellulase, Saccharifying amylase ¢} HfE7} 34

ESLE EAT #RS A4
. 2E =®HEdel moRqt
7”3* Koji o] B ey : 28) 1| Wi
a4 & EEERS SO MpGERRLE 2
B % 2% Koji(ControD% 5He= ks

ABDO®) mHigF* Toyama % @09 #idkol —5= 2ol Bkl :E: RES WE 1:4:12 3o o
Table 3. Chemical changes during aging period
Components |
Weeks T.N AN R.S Pure Ext T.A NaCl
Samal (g/100ml) | (g/100ml) | (g/100ml) | (g/100ml) | (g/100ml) | (g/100ml)
ample )
0 0.101 0 051 0.22 1.2 0.10 16.74
1 0.136 0.172 1.89 1.7 0.21 16.74
A 2 0.478 0.279 2.01 3.8 0.25 16.75
3 0.555 0.336 2.38 4.5 0.29 16.74
4 0.608 0.363 2.78 5.1 0.31 16.76




0 0.884 0.531 2.00 6.2 0.14 16.88
1 0.896 0.556 2.54 6.8 0.19 16.95
B 2 0.932 0.593 2.87 7.4 0.31 16.90
3 0.967 0.617 3.4 7.9 0.34 16.94
4 0.995 0.669 3.96 8.2 - 0.56 16.95
0 0.972 0.615 2.52 7.4 0.15 17.01
1 0.984 0.630 3.07 7.9 0.22 17.01
C 2 1.034 0.674 3.54 8.5 0.25 17.02
3 1.065 0.697 4.08 8.7 0.36 17.01
4 1.103 0.729 4.50 9.5 0.58 17.03
0 0.575 0.295 2.36 3.9 0.18 16.79
1 0.589 0.315 2.58 4.5 0.21 16.80
D 2 0.603 0.344 3.28 4.8 0.34 16.82
3 0.659 0.388 3.74 5.1 0.35 16.81
4 0.704 0.423 4.25 5.4 0.51 16.82
0 0.683 0.395 2.94 4.8 0.12 16.84
1 0.704 0.411 3.95 5.1 0.20 16.84
E 2 0.738 0.441 4.87 5.5 0.29 16.83
3 0.764 0.468 5.04 5.8 0.39 16.85
4 0.798 0.498 5.48 6.1 0.55 16.84
% 6 oo 1.10 0.56 0.95 i 9.43 0.74 } 17.40
| j
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Fig 5. Changes of total nitrogen during Fig 6. Changes of amino nitrogen during
aging period. aging period.
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Control o] [tate] HA 3] Ehsted oA
BHRER 0.8 Zygosaccharomyces sojae 2 Ped-
iococcus sojae & IGTEEIMA I wEold A7d
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Table 4. Results of sensory evaluation
(mean of 15men)

Sample[ A B ‘ C D

Score | 28. 38.9) 3.8 30.9 28.8 43.1

E]F

% FEoz 6EAM BRAL EES A3 8
Begs 2 o+ge B, C, D, E. 9o JEFoIH A
(CentroDEZL 744 FRREHAT. o5 HEH
#R WA HEHSTER & FELHAd &E
HEHEE 448 £ o] ojd #E Duncan’s
multiple range test & 789 o9 = FRE Table
59 7=},

Table 5. Duncan’s multiple range test

sample\A B C D E A

Mean [ 43.1 38.9 37.8 30.9 28.8 28.5
|

P ‘ 1 2 4 5 1 6
LSP

LS| s9g o4 om 9.95] 10.14

LLES fEAste] B9 kel EERLERS
Aol Astxe FET BHEE KBE 9gted
B3 Hpko B A Asp. niger enzyme BEEEE 1
EAHY BRoAd 2% k3902 sEARM #
K] 771 HBEE 2o RRAREE B
o] HEWE nd, Asp sojae enzyme BB
=7} Asp. niger enzyme BBE ¥ v} ABkST BR
st 2 FEke 6ER BEEA el fsksl o
7b "ol v Hike 1EA B(Ed ke o5
2% o] QLo MkoRA EEEES I
e #EE) HiEHo R A FiAl wEEsH
g2 & F A4t

= #

24 ERFIRES @AY ofed #F
M EmAYA 9T EEELY MERS BB
7] sk 2889 MMEI(Asp. sojae, Asp. niger)E
SHEA 7 BoeRh BRES TS T Koji 3
HEER 2H2 459 B ¥ AL AHE R
mekA 93 40°C pH4~69 z=Ao| A 8EED
BANE 4AAY A2 JdE FEeR 3ge #
24 TEIt: B3 (Zygosaccharomyces sojae) R
o Fiti (Pediococcus sojae) % ¥hpstel #HEE 1
WAL R B 94 #Hez 32 Control
B £#RTBIE B obgsl ARRRE
T HEE B g8 24

1) ko]l AEWIkikrel Asp. niger enzyme
BEE S} Asp. sojae enzyme RIS B Y} —RS
Bl Bt

2) ko B Asp. niger enzyme EEEL 1@
BH BRoz HE3e 5~6EA R
¥l Zat gl o ‘

3) Ak RBERLE Hkol BRALERLT Asp.
sojae enzyme [REE 7L Asp. niger enzyme B
Exc o] BRSNS HEoR 6EAM BR
A Al st —BS FHES vxeA
BT g HelA v Eikoz 1EA BRAR
Aol Hatdd W 3 el

O FREES —BRG FHESL &%KE e
3 Ew Mko A Asp. sojae enzyme FBREEI)L
B A BlEHke=A SR $erd .
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