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Table 1. Analyses of Shéchi-Moromi

PN . Lactic acid
Shéchd-moromi Alcohol Acidity  Citric acid g Acetic acid

sample no. o ml o/l 3 5 ol

Rice-koji-raw
Shironuka-Shikomi

B 3-8 13.2 14.30 0.610 2.580 2.760 1.524
Rice-koji-
Rice-Shikomi
K 3-7 17.3 12.38 1.197 0.224 0.413 0.252
J 3-10 16.5 13.14 2.135 0.504 1.071 0.334

Table 2. Changes in the acidity, and the citric acid and the lactic acid concentrations in Shubo
and Moromi in Shoch(i brewing process

Shubo 2nd Moromi

Process -2 1-3 -4 15 21 2.2
Acidity
(0.1 N NaOH, mi) 18.10 20.45 21.25 22.70 4.95 7.03
Citric acid 872 6.73 8.40 9.08 2.06 1.83
g/l
L-lactic acid 0.091 0.168 0.152 0.096 0.021 0.091
g/l
. 3rd Moromi
Process 3-2 3-3 3-4 3-5 3-6 3-7
Activity 9.50 9.90 10.75 12.00 13.25 10.02
(0.1 N NaOH, ml)
Citric acid 1.50 1.38 0.73 .55 1.64 1.08
g/l
L-lactic acid 0.099 0.267 0.752 0.945 4.191 0.904
g/l

Table 3. Acid concentrations and occurrence of mlcroorgamsms in Shochi-Moromi

Citric Lactlc acid yeasts Lactic acid bacteria
ngglile no. Acidity acid g x10% » 10/ml -
1komi ml g/l L D total ml L. sake L. brevis others
Raw
Shironuka-shikomi
F 3-4 13.40 1.92 1.24 0.84 2.08 2150 255
E 3-5 12.75 1.57 0.78 0.99 1.77 740 5 130
D 3-6 11.80 1.62 0.74 0.79 1.53 2100 60
C 3-7 9.50 1.98 1.62 0.88 2.50 455 20
B 3-8 14.30 0.61 2.58 2.76 5.34 1.5 8 112
A 3-9 12.60 1.31 0.81 1.44 2.25 1150 70
Rice-Shikom
I 22 5.10 1.90 0.48 0.18 0.66 1550 5 5 85
H 3-1 5.06 1.57 0.58 0.58 1.16 2850 120
G 33

7.05 1.13 0.43 0.74 1.17 1350 20 180

6 BHE (3-6) TRHMERES, ThZh 12.00ml, Bbhd COXIKERER=Z=RBEETIENDD
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Table 4. Characterization of the lactic acid bacteria isolated from the Shéchii-moromi (Rice-koji-

rice/Shironuka-Shikomi)

_ > Sugar fermentation Growth
' % .S ZE 9 o 'g temgfa(r:ature
Strains % g3, 2 92 g 5 v Z uto BT Identification
= £ 558,852 88 28 .73 5 SE£%. B
S 5 EESEE S EESZ EESE5EESE 207450
O 2 LOB EX& € HEEESR G E tn =
C-2-1  +rod L e I I
D-a-2 -+ rod Ho L + oA = = W W H L. sake-
F-a-l 4 rod L - s = b b b 4 = o~ group
H-3a-1 + rod L A T T T T T i e St
B-2a-2 4 rod DL — - - e S i S - = - -
B-3a-1 4 rod He DL + - e - A — L. brevis
E-a-1 t rod DL + - = = - — | - A
G-3a-1 + rod DL - — o - — - — - - -
I-3a-1  + rod Ho DL + — + — 4+ 4 4 + 4 + 4 + & + — -+ # # # — L. acidophilus
[-3a-3 4 rod Ho L — — + 4 — 4+ & 4 4 | 4+ 4 + 4 — # # — — (L. plantarum)

* Ho: homo-fermentation.

He: hetero-fermentation.

Table 5. Determination of the fermentation patterns of the Shéchd-lactic acid-bacteria, and the
isomers of lactic acid produced by them, using the enzyme-kits
Remaining Isomers of lactic acid Consumed Lactic acid
Strains glucose . sugar production  Fermentation
g/l L D g/l %
A-2-2 5.238 9.600 1.633 21.086 53.2 Ho
C-2-1 3.182 13.600 1.698 23.142 66.5 ”
D-a-2 3.962 11.754 1.306 22.362 56.7 ”
F-a-1 1.057 19.216 1.012 26.268 77.0 ”
G-3b-1 0.000 18.578 3.004 26.324 82.0 ”
H-3a-1 2.553 10.938 2.873 23.771 58.1 ”
I-3a-1 6.251 6.073 7.510 20.066 67.7 ”
1-3a-3 3.610 11.656 1.437 22.714 57.6 ”
[-3e-1 0.604 7.71 6.073 25.720 53.8 ”
A-2-3 0.572 3.330 5.975 25.752 36.1 He
B-2a-2 2.157 3.314 5.355 24,167 324 ”
B-3a-1 0.000 5.854 6.563 26.324 47.1 ”
E-a-1 2.113 2.841 5.551 24.211 42.5 ”
G-3a-1 0.044 2.384 7.020 26.280 35.8 ”
G-3e-2 0.704 2.024 6.563 25.620 40.9 ”
Blank 26.324 1.894 0.000 0.000 0.0 —_
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Table 6. Citric acid and lactic acid-acidities-resistance of the lactic acid-bacteria

Growth response (%)*

Tj-medium**, including

Medium for hetero fermenter***, including

Strains at a conc. (g/l) of, at a conc. (g/l) of,
0 0

reading citric acid lactic acid  reading citric acid lactic acid

in Klett 5.03 686 9.14 298 510 inKlett 5.03 686 9.14 298 5.10
A-2-2 93 — o — e —
D-a-2 158 — — — — -
F-a-1 152 — — — — —
G-3b-1 104 R — - e —
H-3a-1 174 —_ — — - —
I-3a-1 137 50 48 38 24 —
1-3a-3 160 — — - —
C-2-1 151 15 — — — — 345 27— — — —
1-3e-1 68 67  — — 124 — 307 38 10 21 35 23
A-2-3 61 37 —_ e 55 - 358 32 13 20 42 —
B-2a-2 48 61 — — 46  — 343 33 17 — 36—
B-3a-1 55 86 — — 78 — 82 100 87 99 100 48
E-a-1 47 100 — e 70 e 281 24 29 15 34 —
G-3e-1 66 70 e —_— 34 — 496 22 22 — 19 —
G-3e-2 107 52 — — 29 —_— 502 34 15 10 28 —
Starting

pH 6.40 3.80 3.57  3.31 4.00 3.70 6.16 4.20 3.97 3.87 4.40 4.04

* Percentage of reading in Klett.

** Medium for isolation of lactic acid-bacteria.
#%% Medium for cultivation and physiological tests of lactic acid bacteria.

O L5 hT, HEERE CREWEMLA) TR Lac
tobacillus casei % L. acidophilus, L. sake, L. brevis
ME Do 7208, KA A T I0OREAR» SO
BT L. sake I L. brevis WZ LAER OGN AL
3CHD. LI HHIBE L. sake 1T XKD L.
sake LB U THRBO RN, Ldd 40°C
THRD I EBETLIHTR-TWS. COL, irH
BB ITILEYY BFEEE LENS S MATHETIC
B LI5h o EICERILERY L(+) THIUMIETS
BeaeHMshs MY TRhBEDT L
sake BEE UCHUR » THRIzDTLCTHTHITHES -

AEEILERE D L. brevis & 45°C THEMBL VAL
I L C L. brevis &Il L7-As, L-arabinose Fif
et L. fermentum LRI UTHB. L LT
BOHHEIERB D S8 LI L. brevis & Z DD 5

TIHEEITELLMTNB T &S L. brevis LHMT L.

7212 C D354 Table 5 IR Lic &k 5 i RIS D
iy D(=) Ktk -7 DL TH B ET HD 5K
LR EET 5.
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5.03, 6.86, PBLU 9.14g/l, FLEEIZ2.98, BLV
5.10g/! O/ BETOEEE#KBRF LIz, Table 6 1TiR
Likdie, gRlobo3seREE~TaBELT
BAEDL -2 EERAD Sh—FIT~T o BB
BOsr BBETRESMEECEDZIEERLTY
3. LHL, %EBBIUANFoMOFRLOABED
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Summary

Both in order to ascertain the cause for occurrence of a high acidity-Moromi and to prepare a
counter-measure against high acidity in Moromi, analyses of Moromi and isolation of lactic acid bacteria
were carried out.

A normal amount of citric acid in Moromi was fixed to be 8 to 9 g/l for Shubo, 2 g/ for the second
Moromi, and 1.5 g/l for the third Moromi. A titration corresponding to the concentration of citric
aicd in Moromi was 20 to 23 ml of N/10 NaOH solution for Shubo, and 7 to 8 ml for Moromi.

Two cases were differentiated in terms of high acidity Moromi:— One is a kind of normal Moromi,
in which a larger amount of citric acid was included than that in average and the other is Moromi of high
acidity, caused by large amounts of lactic acid and acetic acid. The latter is a problem: an yield of
alcohol from Moromi decreased by 2 to 4%, and at the same time, concentrations of citric acid in
Moromi were reduced, and then that of lactic acid would show considerable increase. It may be
estimated from the fact that Moromi was contaminated with lactic acid bacteria. Many strains of
lactic acid bacteria were isolated from Shochii-Moromi. These isolated consisted mainly of Lacto-
bacillus sake-group and L. brevis. Both of the species were isolated from high acidity-Moromi. They
cannot multiply in the culture medium, including citric acid at a concentration of 8§ to 9 g/l, cor-
responding to that in Shubo, while they can multiply at a concentration of 1.5 to 2 g/1, corresponding
to that in Moromi, hence, an assumption of their causing high acidity in Moromi.
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Photo 1. Gram-stained cells: la, Lactobacillus sake group F-a-1; Ib, L. sake group H-3a-1;
le, L. brevis; 1d, (L. plantarum) 1-3a-3.



