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Summary

During the Brewing of Soy Sauce on an industrial scale, Saccharomyces rouzii To
was cultured and added to the soy sauce mash. The comparative experiments of soy
sauce mash in non-addition and addition group of yeast were examined in this report.
The yeast flora and chemical composition of Soy sauce mash through out the brewing
were observed and the results obtained were as follows.

(1) The number of Osmophilic yeast in one ml of soy sauce mash showed 185%10% 1
month after mashing and 750X 10® 4 months after mashing in case of yeast group,
while presented as 98<10° 1 month after mashing and 394 x 10> 4 months after mashing
in case of non-yeast group. And the number of Osmpbhilic yeast in yeast group was twice
of that in non-yeast group.

(2) The number of ordinary yeast of TTC red group was shown as 2132x10% to
3252X10%.5 to 6 months atter mashing in case of yeast group, while presented 752 % 103
to 1251 x10% in case of non-yeast group. And the yeast group was shown more than
non-yeast group in Ordinary, red pink and pink yeast number.

(83) TTC red yeast were strongly appeared in both addition and non-addition group of
yeast from 1 month after mashing to 6 months after mashing.

(4) Though total nitrogen, pure extract, pH and buffer action contents of soy sauce
showed similiar tendency in yeast and non-yeast group, alcohol and color density contents
were highly appeared inyeast group and reducing sugar content was in non-yeast group
respectively.

(8) By the results of Organic function test of soy sauce mash, the difference of taste
quality in yeast and non-yeast group were not evidently appeared, however, the appeara-

nce and flavour of the soy sauce were better in yeast group than in non-yeast group.
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Table 1. The yeast flora in one ml of soy sauce mash (unit 10%)

\\\\\ . Item

Ordinary yeast

' —

Osmophilic yeast

Tarm\ 1-M \ 2-M ‘ 3-M } aM | 1M ‘ 2-M ) 3-M ] M

“TTC Color
Y-2 99 156 9% 79 36 75 49 33
N-2 65 189 105 272 21 48 95 76
Y-4 102 192 176 116 — 73 82 %6
White N-4 98 231 226 157 38 57 110 55
Y-7 105 157 . 215 186 42 62 51 28
N-7 37 9 106 120 15 77 32 56
Y-12 75 16 210 112 — 43 32 18
N-12 48 120 301 292 1 86 34 21
Y-2 165 342 1020 1561 78 195 250 365
N-2 79 152 215 896 25 68 79 120
Y-4 212 543 1321 1058 121 320 217 355
N-4 179 425 760 668 19 79 150 147
Red Y-7 369 750 1921 2086 99 248 650 777
N-7 59 314 769 1050 82 186 329 398
Y-12 99 218 432 375 21 151 305 220
N-12 76 111 196 255 16 45 111 99
Y-2 69 136 365 272 25 ) 85 211
N-2 79 116 218 252 18 56 9% 124
Y-4 85 296 395 460 31 88 79 115
N-4 79 15¢ 216 278 15 29 56 2
Red pink Y-7 98 278 450 579 45 179 145 110
N-7 75 126 215 317 25 37 55 69
Y-12 105 178 211 151 19 85 76 48
N-12 59 95 119 210 18 149 65 57
Y-2 73 125 216 112 25 79 65 156
N-2 57 79 111 9 18 52 97 48
Y-4 95 76 398 420 29 98 151 215
Pink N-4 62 115 267 165 32 54 69 81
Y-7 117 196 385 211 99 250 216 156
N-7 99 181 215 249 4 65 245 126
Y-12 55 116 321 415 71 105 169 95
N-12 50 18 115 78 15 9 185 66
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Y-2 406 759 1096 2024 164 448 449
N-2 280 536 649 1516 82 224 366 368
Y-4 494 1107 2290 2054 181 579 529 781
Total N-4 418 928 1469 1268 104 219 385 308
Y-7 689 1381 2971 3062 285 739 1062 1076
N-7 270 717 1304 1736 146 365 661 644
'Y-12 334 628 1174 1053 111 384 582 381
N-12 233 512 731 835 60 329 395 243
Average Y-group 480 968 2032 2023 185 537 655 750
N-group 300 672 1013 1338 98 284 451 394

% M: month, Y-group: yeast group, N-group: non-yeast group,

Underground brewing tank No. (A &}%kz tank) :
XY-7, (N-7), (Y-12), (N-12)

Warmed brewing tank No. (£ tank) :

(Y-2), (N-2), (Y-4), (N-40)
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Table 2. The yeast flora in one ml of 5 to 6 months soy sauce mash.
(Unit 10%)

< _ TTTC color | | T T T
\ T — - white 1 red ] red pink 1‘ pink Total

Item Tank No. ™| )

5-month Y-2 125(86) 2132(498) 620(158) 580(258) 3457(1000)

‘mash N-2 162(68) 752(197) 158(52) 249(92> 1321(409)

6-month Y-2 98(75) 3252(697) 840(126) 450(275) 4640(1183)

mash N-2 182(59) 1251(232) 596 (58) 325(112) 2354(461)
B ﬁmﬁ( o )m: 7ognoph1hc yeast
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Table 3. The ratio (%) of yeast groups in the soy sauce mash by TTC reaction.

N e Fe:iod | [ {
\ T 1M 2-M 3-M 1 4-M 5-M 6-M
Ttem TTC Color ™ |
) 19.8 16.0 8.3 6.01 3.6 2.1
white (10.5) (11.8) (8.17) (5.8) (8.6) 6.3)
43.9 47.8 60.3 62.1 61.7 70.1
Y-group red (43.0) (42.5) (54.23) (57.3) (49.8) (58.9)
' 18.6 22.9 16. 4 17.8 17.9 18.1
red pink (16.2) (20.9) (14.6) (16.2) (15.8) (11.5)
] 17.7 13.3 15.2 14.1 16.8 9.7
pink (30 3) (24.8) (22.9) (20.8) (25.8) (23.3)
' 20.7 23.6 12.4 15.7 12.3 7.7
white 1.6 (23.5) (15.0) (13.2) (16.2) (12.8)
32,7 37.3 62.8 53.6 56.9 53.2
N-group  red (36.2) (33.3) (37.0) (48.9) (48.2) (50.3)
) 24.3 18.2 12.9 19.8 11.9 25.3
red pink (19.4) (23.8)  (14.3) (17.5) (12.7) (12.6)
) 22.3 20.9 11.9 10.9 18.9 13.8
pink (22.8) (19.4) (33.1D (20. 0 (22.5) (24.2)
% () : Osmophilic yeast - B

— 125 —



™

15}= Table 33 7t}
1ALA#E 52AATY AS TTCred
of dutFRE 43.9%, MIAHEEE 43.0
A ARRe BxE Bds EERFASTY
25 dA TTC red 2 2Fo] YuIE N 32.7%,
NAHERE 36.2% 24 Fgge] vexed =
BAFA Qe FF 4AME FAFd TTC
red 79 dulawst 62.1%, WHAZES 57.3
% 24 AL AT 22E Gz 22T}
9 449 A% TIC red 79 d3hs

o b
:

al R Hn oft Fh& mfo
(o

27} 53.6%, QAT 48.9% =24 94 7}
AR FEE 2% AR WdA gz

A FAR $2E 297 TTC whiteg 27
25 1A4E AFFe] arAATY FAAT F

3 AubE R 19.8~20.7%, WEAHEE 10.5~
21.6%= vy ot TTC pink ZRT3 A%
a7 7te] AT vt FaHE AFE 2YL
v TTC red pink & 27& 234 E A It
A ge 2xE deded AWEITE $39
A wisd v g2 vepsieh
2. 7t el ptEE

A% tank 8 % ERAATY-2, Y-4, Y-10,
Y-15) 479 F4 7-F(N-2, N-4, N-10, N-15)
4% QYA o2 A sd gF2E oA =R
2.0F tank 8 A5 %L wwl oz FRANT(YL,
Y-5, Y-7, Y-12) 23 7B (N-1, N-5,
N-7, N-12) 44 & d97nd oz zsd =a
S 7 tank M E
el ZAYg oY
pling dte] < ATT ANPEE zAlete] TRA
AF(Y~group) 9t FH 74T (N-group) © & = 5
o T3z Table 4 9 7).

Aoz 29k tank o] HEH AARY A

o
e

Table 4. The chemical composition (total average value) of 16-soy sauce

mash-tanks.
wi 1-M | 2-M \ 3-M | 4-M
Group . . .
Compositigrﬁ] Y ’ N l Y N i Y ! N I Y I N
22.88 22.92 24.91 24.57 24. 48 24.32 25.04 25.0
Be’ (22.7D (22.51) (24.25) (24.41) (24. 45) (24.08) (24.98) (24.5)
18.89 18.84 18.29 18.42 18.50 18.75 18.57 18.79
NaCl (%) (18.75) (18.97 (18.39) (18.54) (18.65) (18.20) (18.48) (18.68)
“Total 1.30 1.31 1.35 1.36 1.40 1.40 T 1.47 1.47
nitrogen (%) (1.30) (1.29) (1.32) (1.3D) (1.37) (1.37) (1.43) (1.42)
Pure 19.70 19.32 20.11 20. 05 20. 86 21.03 21.69 21.37
extract (%) (18.02) (17.86) (18.59) (18.97) (19.33) (18.41) (20.5) (19.19)
Reducing 6.9 7.3 5.7 6.5 3.8 5.58 4.25 5.0
sugar (%) 7.1 8.4 (5.9) (6.8) (4.0) (5.2) (4.5) (4.9
4.6 4.7 4.7 4.8 4.9 4.8 4.8 4.9
pH 4.7~ (4.6) (4.6) 4.7 4.7 (4.8) (4.8) “&.D
Buffer 0. 88 0.81 1.0 1.20 1.2 1.3 1.1 1.2
action (0.90) (1.05) a.n (1.0) (1.3 a.2 (1.05) a.n
0.88 0.52 1.50 0.92 2.72 1.62 2.12 1.40
Alcohol (g/100ml) (0.70) 0.42) (1.36) (0.84) (2.45) (1.42) (1.52) (0.87)
2.2 1.95 3.4 3.0 4.3 3.9 6.7 6.2
Color (0.D) 1.5) (1.37) @2.7 2.5) (3.9 (3.5) G.0) 4.7

F.P.: fermentation periods,

Y-1), (Y-2), (Y-4), (Y-5
Y: yeast group tank No. (EY_,;%, EY—I%), <<Y_J12>’< (Y215))

N: non-yeast group tank No.(
() :Under ground brewing tank

(N-1), (N-2), (N-4), (N-5), )
(N-7), (N-10), (N-12), (N-15)
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Table 5. Organic function test of soy sauce in yeast and non-yeast group.

N Bad {OR | Good

Tank No. | , — : s .

ltem N =5| ~a] =8| —2| —1] o | 41 +2] +al +4] +5/ TR
Y- 1 1 2 1 2 1 14
N-2- 2 3 1 1 1 1 8
Y-4 1 1 1 1 3 2 10

Appearance  N-4 3 1 1 1 1 6
Y-7 1 1 2 3 2 25
N-7 1 4 1 2 1 9
Y-12 1 2 2 3 1 9
N-12 1 2 1 1 2 1 1 9
Y-2 2 3 1 1 2 10
N-2 ) 1 1 4 1 2 4
Y-4 1 1 2 3 2 20

flavour N-4 3 2 1 2 1 8
Y-7 2 1 1 2 3 17
N-7 1 3 2 2 7
Y-12 2 1 3 1 1 1
N-12 3 2 2 1 1 —1
Y-2 2 1 1 2 2 1 5
N-2 1 2 3 1 1 1 11
Y-4 2 1 1 3 2 16

Taste N-4 1 3 1 4 16
Y-7 2 1 3 1 2 1 13
N-7 3 2 1 2 10
Y-12 1 1 1 1 3 2 17
N-12 1 2 2 1 2 1 13

% OR: ordinary, TR: Total record.

&, 7], wEe BFHoE A s BEo o A¥ofaged detel zAR Aste b #
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