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Table 1. A list of the Shochii-J626j6(Shochi-

distilleries), from which Shubo- and
Moromi-samples were collected

B & % T %
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*This list does not follow the order, in which
J6z6j6 in Table 4 were arranged.
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Table 2. Composition of the double-strength-
medium for lactic acid-bacteria

polypeptone 10g

yeast extract 58

beef extract 15¢g

glucose 20¢g

distilled water 11
pH 6.8

DORBREC 3ml SoRET S, FleA—trzv—7
(121°C, 15%) 730 EmME Lo EPTED 2 fSIRE
D 7 = VEIKERE, FLBAKEEELT V2 —VKE
W 3ml % = FUC BRI B, 3 6ml ORI T
BB 1 i L, HESRARRNINCHEY
HIE L. FREREL 7 = 1 0,009, 0.027, 0. 046,
0.091, 0.137, 0.182, 0.228, 0.273, 0.455, 0.637,
0.910%. FLE& : 0.04, 0.08, 0.15, 0.23, 0.30, 0.38,
0.51, 0.53, 0.75, 1.13, 1.50%. 7/ =2—/N 1, 2,
3, 5, 7, 10, 12, 15, 17% & L7
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Table 3. Characterization of the lactic acid bacteria isolated from the Shéchii-moromi

(Kome-koji-sweet potatoes-shikomi)

]
r 7
£z 2 2 |8
strains s 8 8 g~ 3 o0 S
K] — E 3 u8°§w~ 3 g E,f-‘- 8
= | |ERiF|EsEdsisstiE o 2|E
Lactobacillus casei H L |+~ - - R i i i i
27, 42, 48, 59, 79, 80,
L. casei H L +———~+—-+~—+++++:t———:l:—-+
26, 54,
L. casei L il I S S S R N
37, 49,
L. case: H L +———~—+++++++++i——~+i——+
46,
L. acidophilus HADL = =+ b+ = 4 b b+ 0+ — — 4 4 |4
3,18, 20, 84,
L. adidophilus H DL | + — — + +++++++++i——+i‘—+
L. xylosus H L ++—-+++—+++++i-—-—-+i——+
45,
L. xylosus H L ++—-—+-—+i—+++++i—-—+—-—+
11,
L. sake H L= ===+ ++ =+ +++++ - — 4 _|_
1,4, 5,28, 66, 82, 87.
L. sake H L ===+ -+ -+ + 4+ - - - _ _ _ _ _ -
53,
L. brevis He | DL Sl e ol o S S R -
21, 33, 36, 38, 70, 75.
L. brevis He | DL Sl e ol s S R -
14, 39,
L. brevis He | DL e el i el T T -
17,19, 40, 47, 51, 62,
L. fermentum He | DL |+ + — + |4+ + + + + + — ¢ 4 — — _ _ _ _ (+)
16,
L. fermentnm He | DL el e i e S SR U -
22,

*H: homofermentor. He: heterofermentor.
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Table 4. Determination of the fermentation patterns of the Shochi-lactic acid-bacteria,
and the isomers of lactic acid produced by them, using the enzyme-kits

isomers of lactic acid, g/!
consumed D
Sl;%?r L-L, D S yield

L—L, %

%
L.caset 80-3 11. 750 8.914 0.980 11 84
54-1 22. 362 15. 506 0. 399 3 71
37-1 19. 057 12. 897 2. 220 17 79
L. xylosus 11 21. 830 17.827 1. 633 9 89
45-2 12. 542 9. 632 1. 078 11 85
L. sake 35-1 20. 489 10. 056 2. 057 20 59
L. brevis 19-2 18. 617 4. 016 3. 330 83 40

*Enzyme-kits: BOEHRINGER-MANNHEIM F-kits (for L-lactic acid, and D-glucose/D-fructose), and BEHRINGER-
MANNHEIM D(—)-lactate dehydrogenase from Lactobacillus leichmannii (for D(—)-lactic acid)

were employed.

#*L.: a blank of lactic acid in the test broth, which is derived from muscular lactic acid in beef extract.
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Occurrence of the lactic acid-bacteria in the Shéchd-Shubo and Shochii-

Moromi of various J6z6j6 in Kagoshima

Table 5.

R B
wnpuowiiof WA m
ir4 - -
— -ttt W =R
-
sasaq 1 + o+ HoO |+ y&mﬂ
+ + H o m N
g I e e e e e e e e W gy TN
g snsojhx + w — b)
) + = M/.m g e
3 S T e s s o
. _ S hEE
ayps T | +| +| + + o+ 4+ + + + -+t ~ TR A6
+ +H o+ +Ho + DA I
et e e e e A= 8 NS RO A
snjwydopion 7 + 4+ +| + + + + + EF s o0 g
+ + -
B e e e s et e B e B e B B e e S e e e . S ~ N E
SE G-
2802 T + +| -+ + + + -+ + + +1 + Mu;@ywo,mu
+ +| + + + RV VI E a2
U T o R . AN
wmpuawiiaf + S8 B2 Q
S N E
8 sta94q T + H + e 8 2
& S R N N S . S T S L N S N RY P L
7 S A2 K
snsopfx Yoo o oRe
BxN
I e S el et B B B B - R M R
ayps + M%@ .W
SN N N S S L N N N S Q =
iRV
snpydopron + + + 898N
ol
- - S Y I )l Rt ) el S HI & fr
i ; R | QH
psno 1 £ NP3
e = — = | — | ] —|—| & B 0 B i
2 £ EH
£ NI
2 Slalms 222
3 % X Al m| — < @olAams =
S, mmmmmmmmwmooomuo“%%%wﬁwwwsﬁTTTTTM PR & @
= 0 M A
£ &0
-~ AR o




74 EBs 2B - FiMk - DEEST - HMET - B4 BEIC
Fig. 1. Citric acid-acidity-resistance of the Shochi-lactic acid bateria.
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*Closed circles show the concentration, at which the growth-response could not be observed. Open
circles show the concentration, at which at least one-half of the growth-response in the control
could be observed.
Table 6. Effect of lactic acid and citric acid on the growth of the Shochi-lactic acid bacteria
lactic acid citric acid
ke’ free acid: 0.096 g/! free acid: 10.278 g/l
at max. free acid Na-salt free acid Na-salt
growth
kg’ M% kg’ M% kg’ M% kg’ M%
L. acidophilus 3-4 89 — — 31 66 — — — —
L. casei 80-3 177 — — 83 50 — — — —
L. xylosus 11 80 — - 43 62 — — - —
L. sake 53-1 83 9 27 48 89 — — — —
A-2-2 108 — -— 61 57 - — 32 32
D-a-2 75 — — 32 45 — — 34 41
L. brevis 19-2 53 — — 57 89 — — — —
B-2a-2 25 — — 32 131 — — — —_
B-3a-1 46 — — 30 202 — — — —
L. fermentum 22-1 38 — — 38 100 — — 26 29

*kg’ : increases in an optical density at 660 nm in KLETT-SUMMERSON’s colorimeter for a day.
MY : percentages of a growth of bacterium to its maximum growth.




HEREER, BOAME 75

Fig. 2. Alochol-resistance of the Shéchii-lactic acid-bacteria.
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*Closed circles show the concentration, at which the growth-response could not be observed. Open
circles show the concentration, at which at least one-half of the growth-response in the control

could be observed.
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Fig. 3. Lactic acid-acidity-resistance of the Shochi-lactic acid-bacteria.
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*Closed circles show the concentration, at which the growth-response could not be observed. Open

circles show the concentration, at which at least one-half of the growth-response in the control.

could be observed.
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Summary

For the purpose of ascertaining an exact microbiological-control of the Shéchii-brewing, invest-
igations were carried out both on the distribution of lactic acid-bacteria in Shubo and Morom;
collected from 30 Shéchii-distilleries in Kagoshima and on their relationships to some ecological

factors of Shubo and Moromi.

Of the 43 isolated lactic acid-bacteria the identified composition was classified into: Lactobacillus
caset, 11 strains; L. xvlosus, 2 strains; L. sake, 8 strains; L. acidophilus, 6 strains; L. brevis, 14

strains; L. fermentum, 2 strains, respectively.

As to the occurrence of lactic acid-bacteria

, it was confirmed that of the 27 Shubo-samples

lactic acid-bacteria were found only in 6, especially there was no sample having L. caser. Of the
30 Moromi-samples various lactic acid-bacteria-strains were found in 28: L. caset, in 11 samples;
L. acidophilus, in 11 samples; L. sake, in 15 samples; L. brevis, in 8 samples. This fact suggests
that such ecological factors as concentrations of citric acid and alcohol in Shubo and Moromi
would bring a limit on the occurrence of lactic acid-bacteria in them.

The isolates varied in the growth-response to citric acid, but for any of them it was impossible
to grow at the citric acid-concentration of 0.91 percent, which agreed with the citric acid-concen-
tration of Shubo. In case of Moromi at a citric acid cencentration of 0.15 percent, the growth
was scarcely restricted. Alcohol concentrations of 12 to 15 percent inhibited the growth of Shéchii-
lactic acid-bacteria. It is confirmed by this fact that an addition of materials to Shubo reduced the
concentration of alcohol to less than 10 percent, and that of citric acid to 0.15 percent, and that
some lactic acid-bacteria might have a good chance for growth. This may well explain the occur-
rence of Shéchi-lactic acid bacteria in the Shéchii-distilleries in Kagoshima.




