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Table 1. The media, used in a series of
microbiological examination of
Shochii-brewing

a) the medium for isolation of lactic acid-bacteria
in the Shéchii-brewing and preservation of the
stock-cultures

beef-extract 3g
polypepton 10g
yeast-extract 2g
glucose 10g
tween 80 1g
ascorbic acid 1g
tomato-juice* 300m!
distilled water 700mi

pH: not adjusted in addition of calcium car-
bonate, though adjusted to 6.8 usually in no
addition, and the isolation, in which test-
tubes are used, is carried out at pH 5.4 (1%-
agar medium).

Agar: 29 for plate-cultures, and 19 for stab-
cultures.

Kabicidine: 1 mg suspended in one m! of alcohol
is added to 20m! of the medium for isolation.

b) the medium for cultivation and physiological tests
of lactic acid-bacteria, especially of heterofermen-
tative bacteria

beef-extract 15¢g

polypepton 10g

yeast-extract 5g

glucose 308

distilled water 1/
pH 6.8

c) the medium for the methyl red-VOGES-PROSKAUER-
test

polypepton 7¢
glucose 5g
K,HPO, 5g
tomato-juice* 300m/
distilled water 700m/

pH 6.8

* A canned juice was centrifuged at 8500 rpm
for 15 min and the resulted supernatant was
employed.
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Photo 1. Moromi in an ERLENMEYER-
flask with a MEISSEL fermen-
tation-plug.

Photo 2. Apparatus for the quantitative analysis
of diacetyl.
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Fig. 1. Recovery of diacetyl in the presence

of alcohol in the quantitative an-
alysis by the method of PRILL and
HAMMER.

Table 2. Amounts of diacety in the Shochii

Brands of the Shocht diacetyl
mg/!
Isanishiki 0.91
Kozuru 0.52
Satsuma Fuji 0.77
Satsuma Hyodroku 1. 35
Satsuma Shiranami 0.34
Tanabata 0.33
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Table 3. Analysis of the Shubo- and Moromi-samples, which were collected from all the
fermenting tanks in Hi oki-distillery, on Dec. 22nd in 1978

samples acidity diacetyl citx:ié: L-lag:éic V.P.. viable counts

R I el i

1-1 9. 64 0.16 4.27 n.d. + 125 3 90

1-2 14. 26 0.12 7.08 n.d. + 25 6 35

1-3 22. 00 0.25 7.50 n.d. + 100 475 —

1-4 22. 44 0.15 7.75 0.014 - 20 90 14

1-5 22.10 0.08 7.65 n.d. — 65 50 110

27 7.54 0.57 2. 14 n.d. - 20 350 10

- [ 28 8. 06 0. 30 2.21 0.015 - 55 59 15

1 29 8.17 0.11 2.18 n.d. — 50 230 35

30 7. 60 0.21 1.99 n.d. — 45 240 50

23 7.76 0.23 2. 46 n.d. - 45 130 5

y 24 7.98 0. 24 2. 44 0. 062 - 25 700 10

23 1 25 8. 40 0.23 1.17 0.014 - 10 75 10

26 9. 42 0.21 3.68 n.d. — 10 123 40

21 7. 60 0.09 2.32 n.d. - 15 405 35

s I 22 8. 30 0.21 1.97 n.d. — 30 355 35

1 66 8. 68 0.32 2.21 n.d. - 35 355 50

67 8. 62 0. 41 2.28 n.d. — 25 375 15

62 8. 34 0.28 2.30 n.d. —~ 7 265 12

s { 63 8.78 0.22 2.23 n.d. — 15 300 45

64 7.42 0.30 2.33 n.d. -~ 295 35 65

65 8. 40 0. 49 2. 40 n.d. — 45 280 50

57 8. 48 0.24 2. 06 n.d. — 40 195 30

ot 58 8. 66 0.13 2. 04 n.d. — 35 245 20

59 8. 36 0.15 2.28 n.d. — 15 385 55

61 8.58 0. 26 2.42 n.d. — 30 200 15

* Date, 1-3 (1-ji-3-kka-Moromi, Shubo)

means the third day of the first mashing (Shubo), and date, 2-6 (2-

ji-6-ka-Moromi) means the sixth day of the second mashing (Moromi), the day before distillation of Moromi,
and the eleventh day in the total period of the Shochii-brewing.
*k n.d.: not detected.
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Table 4. The VOGES-PROSKAUER-reaction of Shochii-lactic acid-bacteria

sweet potato-Shochi stains

1 rice-Shoch(i strains

| |
[ghﬁ_%,.—.—h,

methyl red + ’ Lactobacillus acidophilus
| VOGES-PROSKAUER- |

3, 3-4, 13-1, 18~2, 26-1, 42-2, 42-4,

reaction - 46, 46-3, 48-2, 54-1, 54-2, 59, 79-1,
80-1, 80-3 f
|
| L. plantarum | L. plantarum
| 871, ’ [-3a-3, I-3a-1,
\
,‘ L. sake [‘ L. sake
[ 5,53-1, | A-2-1, A-22, A-2-5, A-2-6, B-gc-1,
| C-2-2, C-2-3, C-2-4, C-2-6, C-2-8
‘ r C-2a-1, C-2a-3, C-2¢c-1, C-3a-3, C-
i 2a-2, C-2e-1, F-a-2, F-a-3, F-a-4,
| { ' F-b-1, F-b-4, G-3b-1, G-3b-2, G-3b
| -3, H-3a-2, C-2-1, C-2-5, D-a-2, F-
f a-1, F-b-2, H-3a-1, H-3a-2, I-3a-2,
L. xylosus

11, 11-1, 45-2, 45-3,

L. brevis
14-1, 21-1, 21-3, 33-1,

39-2, 70-1, 70-2, 14-2,
19-1, 19-2

methyl red +
VOGES-PROSKAUER-

reaction —

33-2, 39-1,) A-2-3, A-2-4, A-2-7, B-2-1, B-2-3,
17-2, 17-4,] B-2-3, B-2-4, B-2-5, B-2-6, B-2-5

|
|
|
V
! L. brevis
]

B-2-6, B-2a-1, B-2a-2, B-3a-1, B-4a
-1, B-2-4, D-a-1, E-a-1, E-a-2, G-
3e-1, G-3e-2, I-3e-1, B-2-7, C-—2-7,
C-3a-1, G-3a-1, G-3a-2

L. fermentum
22
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Fig. 2. A drop in the weight of Moromi in an
ERIENMEYER-flask with a MEISSEL-fermen-
tion-plug over a 12-day fermentation,
corresponding to the weight of released
carbon-dioxide.

* Black circler: Kumiai-yeast.
Blank circles: Shachii-yeast SH-4.

Table 5. Diacetyl-production in the
laboratory-Koji-mashing

sample day acidity  diacetyl alcohol
m/ mg/! %

0 3. 68 0.13
no inoculation { 6 7.48 0.18
12 70.0 0.13

Shéchii-yeast 6 9.03 0.32 15. 6

SH-4 { 12 9.21 0.17 17.0

Shochii-yeast 6 8.50 0.35 11.9

KunﬁaLkébo{ 12 10.16 0.23  13.6
L.sake 6 26.23 0. 44
C-2-1 { 12 32. 89 0.25
L. brevis 6 21. 30 0.11
B-3a-1 { 12 30. 24 0.15
L. sake 6 28. 53 0.22
F-a-1 { 12 37.10 0.29
L. plantarum 6 26. 20 0.59
I-3a-1 { 12 32.99 0.64
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Summary

The Shodhi-brewing is in possession of a lot of conditions, favorable for diacetyl-formation:
temperatures of Shubo and Moromi, a good deal of citric acid and low pH produced by the Shiro-

koji-mold, contamination of Moromi by lactic acid-bacteria, and distillation of Moromi. Therefore,
the clarified results concerning the amounts of diacetyl in Shéchi,

for the exact microbiological-control of Shocht-brewing.

Diacetly-determination in the presence of alcohol was investigated with the ascertainment of
the fact that diacetyl-recovery of more than was to be brought forth by means of a steam-distillation
under carbon-dioxide-stream, if alcohol-concentration in the sample was kept less than 15%. The
concentrations of diacetyl in Shochi, and Shubo and Moromi were 0.3 to 1.3 mg/1 and 0.2 to 0.3
mg/1, respectively. The microflora of Shubo and Moromi consists mainly of Shéchii-yeasts and
lactic acid-bacteria. It was confirmed that homo-fermenting lactic acid-bacteria, such as Lactobacillus
sake and L. acidophilus, produce a considerable amount of diacetyl; but attention should be given
to the diacetyl-production by the yeast, which is, originally, not a producer of a large amount of
diacetyl, due to the fact that their viable-count in Shubo and Moromi is quite large. However, it

was guessed that existing amounts of diacetyl in the sweet potato-Shéchti might be put out of
consideration.

Shubo, and Moromi may serve



