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Modelling Experiments of Shochi-Moromi in Possession of High Acidity

[kunosuke Tanase and Kaori Kanemaru

(Laboratory of Applied Microbiology)

#*

IHACBERI R T~ 1 A & MERTRT IS 20 T H 3k
B O EDWHN AT b D KA (TR A S & OSKAL
ABER O TH & b BRIERIC OV T, FORHIC
WS 2 77 LA IME TH 5 2 & 2800
HHEZ L THEH LY, 20K & SREDS RO
I LR LTRA BT, &I Rb I
BERIRE 72 & 50 B L 72 FLRR I O 1 RESAIOVE L 2 B ©
LS AINE TS SRR L BRSO 1T R ML
TETNVERET, KRELNVOBKEBITC
EWRESTIDHERHENLLDESTHI L2 EXL
TEREBI 2570,

il

ME & H &

1. & A& #%

ZNUFIZ OV TSRS Z ) 138 & OTRESBER =
INIDEREFNOHEMRL S BEM CP~1 8 X 0 SH-4
D2EMHRH L7, FLBERIZ D W CITRBK AR &
CHEERBER A S 5L 72 D0 L sake 7, 14
¥, L brevis, 8%%; L. plantarum, 1 ¥ ; L. acidophi-
lus, 28K; L. fermentum, 1 ¥. KT aE A A BER R A
LOEELL0RTY L L sake BE, 28k, L. brevis, 7
¥ L. xylosus, 2% L. fermentum, 1¥k; L. casei, 6
¥, L. acidophilus, AXRFAEH L 7-.

2. REBERINAN

TTRBIZONT, TH 50g DK (FHEDLD)
T IHRAKIIRE Lok, LBERIKYI D L, 300ml =4
T7IATANTAH = P2 L—7 (121°C 154%) T
WL7z. SHUSHBEIL T (Aspergillus awamori var.
kawachii Kitahara O BT 538k Wk—7 2 P =

- oy
AN

* ORI 58 HHE H AL H AL 5 INY/ SN
S LNEST, BRRISREIOR 15 ) CHliR L s, ESE

p- 29.

99

7T AITHBLI-LOHEBME L) £k 1kg
W LTS 2g OFIGTHEEL, 30°C 48 Bk %
KICHIZFLBR B RK % 60ml N,

L 7z (Photo 1).

Koji-making in Erlenmeyer flasks, using
the white koji-mold, Aspergillus awamori
var. kawachii.

Photo 2. Fermentation flasks fitted with Meissel’s

stopper.
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ETORBL-2H1F, IABBELEMEL -0 Lk
% Meissel & (Photo 2) {12 & ) » 2 24°C Tz L /-

Table 2. Culture media, used in a series of inves-
tigation on mixed cultivation of yeasts

and lactic acid bacteria

(Table 1).

2 CO 2L BWETEL, HER

a) Tomato juice medium (Tj—medium)

Beef extract 3

Table 1. Mixe.d culture I: preparation and ino- Yeast extract " 2
culation Polypepton 10 g
Inoculation Addition Glucose 10 g
Mixed | Lactic acid  Shécha- of alcohol, to Tween 80 1 g
culture bacteria yeast |getad% alcohol Ascorbic acid 1 g
culture Tomato juice 300 m]
1 T ¥ — Distilled water 700 ml
2 + - - :
3 _ 4 o pH 6.8
4, blank 1 — - - b) Potato glucose medium (Pg-medium)
5, blank 11 - — + Potato, diced 200 g
Glucose 20 g
- . . Ta t 1 |
FHREEBECL DML, o, MHELTIHE P H72
DHAFEEDO LD, ABHOAEHEOLOOM, 293 .. . .
‘\( ) N N . ¢) Koji extract-nutrient medium
BIOHBE A EEET 7L I - V5B MAZIZTD (Kx-B-medium)
bOLHF L, BEAOZ Y ITRIENLWL 1 &L Koji extract (Brix 5°) 1 I
HERi M C 30°C SHMRBE B L, Bkl beef extract ’ g
- o ast extract 2
4—strength Ringer # {2 10°cells/ml & 72 % & 9 %% gzrli;p::t;ic 10 §
L2b0% Iml w7z, ABEIE N~ MY a— AR ]
BT 30°C 3 H MRS L b O, Bk 1/ pH 68 -
4—strength Ringer 12 10°cells/ml & 72 & & ) 4% d) Tomato juice-citrate medium (Ci-medium)
Beef extract 15 g
L7 D% 1ml H\ 7z (Table 2). Yeast extract 5 g
3. REtE&ER I DR Polypepton 10 g
FURRII & = LXRBE & REE P00 RIS BT Glucose 2 g
L2 i N . o odium cirate . g
HERGATAIOPT MY a— 2 72 A BEHT Tomato juice 100 mi
30°C, L. sake, F—a—1 X2 H I, L. brevis, G—3e—2 Distilled water 900 ml
& L. brevis, B—2a—2 |3 5 H AR E LR, 29 (XX pH 65
LL2HIREHEELLZDIOZHRBFOOL, 1/4 e) 1/4 strength-Ringer solution
strength Ringer 12 % 1L Z 41 10° cells/ml, 10% cells/ 2‘(‘%1 8-342 g
s wr o o : g
rgl Eh B L IBB LD DL L 2 (Table 3). CaCl. 2H,0 0.048 g
RAERAII R 200ml D b a—Z - 7T U8 NaHCO, 0.02 g
iz Table 3 OB S ICHM LA DL L7, b Distilled water 400 ml
AL 24°C, 32°C B LU 37°C T, BREETEL -
FAE 57 HIRIZB 2 B - THMr L7z, Table 3. Mixed culture II: preparation and
4. ETFNER inoculation
n gk s - N N N Inoculation
%%Li*ﬁ* 200g (N %5*50)(&5 n%%?ﬁ I a)i‘?ﬁn k Mixed Lactic y Shochi Inoculation
FRICAT o 72, B d, KEEREICE L Tt 37°C 24 B culture “E)(n: act o¢ tu ratio of bacteria
oo o 2 o acteri eas
MikEE 30°C TR 4B 2 EE L72Y. 50005 crena Y to yeast
Z ¥ (Photo 3) BIZ— Mg s ¢ T Lotk % 1 10?: cells . 10:0
. ( s .
300ml MZ &5 FEHEMLA (—RAER). B 5 H 2o e ot e
: cells - :
M CEEA R EASA &, ZHIZEAR 400g, BK 4 10Y cells  10% cells 1:1
1,230ml 20z (Zkfhh), T ORRFLERE % %k 5 - 10° cells 0:1
LR B, 2R MK LTS S I A EK 250g 6, blank - - (control)
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Photo 3.

Modelling experiment on the scale of one thousand-five-hundredth of a

general recipe of Shochi-brewing.

Table 4. Modelling experiments: temperature-
controlling
Moromi age |1—ji Moromi 2-3i 3=
Experiment | (Shubo) Moromi Moromi
1 32°C 32°C 32°C
2 32°C 42°C 42°C
3 42°C 32°C 32°C
4 42°C 42°C 42°C

Tz (ZRAEA) 6HBRTE L 2B %475 72
BREEEMIZDWTIZ Table 4 @ & 5 12 #% O BERRE
HEOERRIERAE 32°C & BEEARE 2 RE 42°C G+
EL7 BABEE DRMAATERELLEVS DR
BELT, BEOEHEED 32°C TFf - 72 (Fig. 1).
AT AT T 30°C 24RERR BT L 7
D%, k%, WEABAKIZEES L T 10%cells/ml
EL, Iml 48 L7, AABEE BRI T
30°C T2RFMIBRE LR L 72 0 O % 2%, Ak

IZHRE LT 10%cells/ml & L, 1ml %35 7.
BODHIIREER TR, 7hra—L, HEEEBL
OB OB S EBITIE ik L, Bho
7 T R L-FLBk B L U D- 7L 12 Boehringer-
Mannheim #E D a MBERIEIZ L - TiT - 72,

BREERER

TR CIHMBOERFN LT 25 5
L7y, b OP CHBEIERICEIGRT 2 & &5
NBYEHE LT L sake BEDRE BT Y L brevis ©
Wit 7 a2 — LB X O 7 T B AT BT S B0,
INOLDOMHZ )T EDRGIEEETED L S 125k
EREZ O EBITILICMERT DA — R COEER
FRED DI & b d DO TAANLAGH 72
TTNVERE GO 2 IFEIME L ORGE%ES %
A L, M L7z, & CICRES T EIC S 5 b
T PORGEERTABEL LI 320k
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Kéji making process: Rice, 200 g

Shubo process:

Moromi process:
(2nd Moromi)

(3rd Moromi)

soaked in water overnight
drained on a basket for an hour
steamed for 40 min.
«— spore-seeding at a ratio of 2¢g to 1kg rice,
Aspergillus awamori var. kawachii
incubated at 37°C for the first 24 hour,
at 30°C for the latter 24 hour

Koji, completed

(in a jar, 5 1—volume)

+— sterile water, 300 ml

« yeast to get a cell concentration of 10°/ml incubated
for 5 days

Shubo, completed

« raw Shironuka, 400 g
«— sterile water, 1230 ml
+ lactic acid bacteria incubated for 2 days

«— raw Shironuka, 250 g incubated for 6 days

Moromi, completed

(for analyses and check of lactic acid bacteria by the
fluorescent antibody technique)

Fig. 1. Preparation of the mixed culture in the modelling experiment.

S AR, SREBE 2L, ¥z, HRETIT) L LT, EOmEOHRE

1. ERBREFMHORE

TOBFEBYY ¥ 7 NOBFEITHYET 5% EEFH

Meissel #& % %3 72 300ml = 7 5 A 3 (Photo OB CTHRF L. 8 Fig 31T L72D, K
) TED L) BEREMEOR, EBOBER 155 ~ BE A ASHEIZE S %) BOBAED S LT 24°C
YHOBEBEFELELZ KDL R TS DMERE TEBREAT - 72N EROBILRIZS » &

¥, BERI L3 OB B OWEEHE 2 RN,

ZDEEET LWL DEEZ SN, DBEFVERIIELES

REEH AFEIZE LR IOBORL EIE L L THEE HEEOEE L Meissel % 2% L7 300ml =7 7

B\EEH L. R Fig 2 1R LA, BEMH 23T 24°C OHBZETIT - 72,
DREEBHWTHEE - BT LYY 7 ORBE 2. BEIEERI: AMBE LI IZDRESHER
EIRIETRI L LR O NG, FEERBEELE TEROT IV I EEILRER LR 2 ) ITTHABEEMAZH T

— ViR % TRLTH L. T/, BEISHT EEREEBEEN Z 9 IO F N F O AR oAk CP-1
X% 7 AOMERBIX 32°-33°C LLTIZHREFEENS & SH-4 L DORGEERERT T 72, #HRI Fig 4
B, INREOEBR TEIRTOERTIZIRELR{LLH B L Fig. 51277 L7:. Fig. 4 Tid CP-1 & 5 #EFL

Incubation temperature and
final alcohol-concentration:

A of Moram: fanal 24°C, 15.8%
leohol —concer o 30°C, 14.3%
g 10 1-31-1-nichy ) f 20
b o ° 37°C, 9.5%
: £
H g
# 5
G 5 g 10
g 8
i ¥
Incubation time:0 1 H 3 4 .5 6 7 8 9 16 11 12 13 14 15 g6 ;5.8\
:;‘:0;;2‘-’ davs 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
concentration: 0.1% 10,6% 12,3 12.6% 8.5% 14.8% Incubation time, days
Fig. 2. Time courses of the alcohol fermentation of Fig 3. Time courses of the alcohol fermentation of
Moromi samples from Shochd-Moromi of Moromi samples incubated at various

various ages.

temperatures.



BB O 7L EER 103

.20 — - S - S

& M ] = M L M 120 s
2 M i - |- 3

Q Lelind
g8 s i~ f

dg gm

g

o) L&
§3 10 Lo §B

BE 3
i :

&
t
g
g
e
— NNHHHHHMHNMMMNHM”NV\OMJU\W e~y el e N o N e o Y ed = T N
[o} U Pb I 1 QOmdeveNN]L L L T NmL O — i {0 LU A T A A I S R L N K
i3 ™~ @ o [ R e e e e MHNM@QM{&%##HMHHH T M ™ 4D D[ NN © e @ [agli~Rasl Vol
'Sg} th &é:‘l_‘(?éd) ‘Ir('Tlf'l\LIJr?é E (‘;\ Wt M N A A A H S [N oy Ll
> 0 ‘mm o ol
. E ° 3 iz % 3
el 3 S5 EA E —~
e £ . 3¢ 8ag i 2 7
P & i g ©oggv @ 3 53 B
Q e g [} > T Q g’o o > S{ < g el
f8q3 2 g § 8 5% & - A -
8%8= . 4 v o4 aed 4 ¢x i ? 8
3858 = A God ddd 4 i 44 . .
Fig 4. Alcohol and acid productions of the mixed cultures of various rice/Shironuka Shochi- and
sweet potato-Shochi-lactic acid bacteria and Shocha yeast CP—1.
Open: alcohol, %. Closed: volatile acid in acidity.
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Fig 5. Alcohol and acid productions of the mixed cultures of various rice/Shironuka Shéchi. and

sweet potato-Shocha-lactic acid bacteria and Shosha yeast SH—4.

Open: alchohol, %.

BMEOHEETH LML L TT7 Lo — Vil
BV 7B LARDOHLMEENBETEL, &L
IZE D% K DFA IR E VB SRR O B AR
HHENDB, LI L. brevis DEHEBEE 2D ITE DR
BHETZOENE L., M CTILEER O A DR
BOGEOEBUBEEE*A D L Table5 D X 52
%Y, BRERMETREINCEHEBEMENBOEE LM
MO N, TOL I ICHBEO SRS T
BAKBETOLLHRE LTHRD SHERMEEEAERARIZ LY,
RRTRTD Y » 7 BHRTOSHHERE DTS T B,

INOAME L SH-4 L ORERETY Fig 5 125

Closed: volatile acid in acidity.

T LI CP-1 DHEEFU LI 2D S h
720 IR LBHOLEOHEEBOBRM B
BRI, & <2 L brevis DEFARTME A4 2
EWTEDLDL L,
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ek, BRRERS KK A B AA CHEFET O
RBAmEO LA LT 0RICEELTwE. Sh
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DB &L RE 2 iR D b & ATE R R RS
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Table 5. Volatile acid production in the axenic cultures of various lactic acid bacteria

Rice/Shironuka Shocha strains Vr;):l/mllg()ﬁlld Sweet potato Shocha strains Vrglgd/tlllgoiyld
Lactobacillus sake A-2-2 50 Lactobacillus sake 5 80
group D—a—2 38 group 53—1 80
F—a—1 66 L.brevis 14—-1 126
G—3b—1 50 33—1 36
A—2—1s 82 21-1 50
C—-2—-1 138 39—2 212
101 118 19-1 194
103 50 17-4 128
111 72 19-2 92
122 82 L.fermentum 22—1 548
123 48 L.xylosus 11-1 334
125 90 45-2 34
115 100 L.casel 371 70
118 44 59 88
L.breuvis A—2-3 422 80—3 60
B—2a—-2 402 54—1 54
B—3a—1 210 48—1 54
E—-a—1 308 46—1 50
G—3a—1 110 L.acidophilus 3-2 92
G—3e—2 30 3—4 92
127 - 18=2 180
130 444 13—-1 100
L.fermentum 108 72
L.acidophilus [-3a—3 -
[-3a—1 130
L.plantarum 109 410

Table 6. Mixed cultures of various Shocht lactic acid bacteria and Shocha yeasts, in which
multiplications of the yeasts in optical density and total cell counts were followed

Mixed with Multiplication in optical density (Klett-Summerson)
lactic acid (in total counts, N X 107)
bacteria: . .
o A=2-2  F-a-1 B-2a~2 E-a—1 G-3a=1 G-ge—z CPT1/SH=4~
Yeast temp. C axenic
CP-1 32° 375 445 330 365 405 390 327
(3.5) (4.8) (7.0) (5.0) (6.0) (5.5) (10)
37° 360 410 323 345 345 370 326
(2.6) (3.1) (3.5) (4.1) (3.2) (3.2) (8.4)
42° 276 334 85 115 232 200 57
(1.2) (0.9) (0.9) (1.6) (1.2) (1.2) (1.0)
SH-4 32° 375 425 276 355 350 370 244
(4.2) 2.7) (3.8) (4.1) (2.6) (3.8) (8.0)
37° 337 390 232 264 307 320 185
(2.8) (1.7) (1.5) 2.7 (2.5) (1.5) (3.2)
42° 268 318 47 81 190 192 35
(0.3) 0.9) (0.3) (0.2) 0.4) (0.4) (0.4)
Lactic 32° 318 346 303 289
acid (55) (53) (26) (57) (57) (86)
bacteria- 37° 266 319 243 216
axenic
42° 254 290 54 70 170 164
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HELBGENSH DD LR L TR KEBIZE
Mo TRAKER I TREROEE L 2 ) 1 F/H Y
R L CTRERMT OB %475 724 £ 5% Table 6
Thhb. Z91FCP-1 b SH-4 L #FEREZTIIV
THOFEFBEIE R DI - THER THOEK
MR 2D, 3612, REFERTIRZOMINIZHHE
B 5h. OMKENS L IBEORA & bR
MEEEDRERIIAEZLER LY 2T b & OHERN

Table 7.

DL EHNIIEDLRL, ZO-DEEROIBEL =
IFOREMILE MR E R E L TEREZT -7, 52
Table 7 (23R L7, IREEEOHKRZ 32°C THOT L
I—-VHEKETHRLTADLETSITSH-4 & L
sake, F—a—1 O 4y, MBOT7T LI - VEKED 60%
DERLA%LC, mEXEX TOLHENIIEDS 2w L
IWEDNDL, —H, SEEBOBRIZL HBREIC
DWTRSE L sake, F-a—1 OBBSHRAEVITE

Effects of the mixing ratios of starting cell counts of lactic acid bacteria to

Shochi yeast SH—4 and the incubation temperatures on alcohol and acid pro-

ductions in the cultures

Mixi G Production*
1tx1ng'rat o temp.”C Alcohol, Volatile acid, Acidity,
© yeas mg/200 ml mg/200 ml 0.1N NaOH ml/10ml
F-a—-1 10:1 24° 810.2 ( 72 ) 48 ( 25) 10.02 ( 63)
32° 736.0 ( 57 ) 45 ( 23) 11.25 ( 70)
37° 630.2 ( 56 ) 63 ( 32) 14.75 ( 91)
1:0  24° 157( 1) 48 ( 25) 1277 ( 79)
32° 87( 0.8) 54 ( 28) 1550 ( 96)
37° 46 ( 04) 66 ( 34) 16.15 (100)
1:1  24° 7906 ( 71 ) 48 ( 25) 8.58 ( 53)
32° 667.0 ( 60 ) 30 ( 15) 8.90 ( 55)
37° 736.0 ( 66 ) 60 ( 31) 14.75 ( 91)
B—2a—2 10:0 24° 4574 ( 41 ) 93 ( 48) 6.75 ( 42)
32° 517.5 ( 46 ) 144 ( 74) 9.85 ( 61)
37° 345.0 ( 31 ) 135 ( 69) 8.85 ( 55)
10:1 24° 859.9 ( 77 ) 75 ( 39) 361 ( 22)
32° 10005 ( 89 ) 126 ( 65) 4.75 ( 29)
37° 7763 ( 69 ) 135 ( 69) 5.00 ( 31)
1:1 24 873.0 ( 78 ) 102 ( 52) 6.51 ( 40)
32° 9775 ( 87 ) 132 ( 68) 4.25 ( 26)
37° 805.0 ( 72 ) 141 ( 72) 4.50 ( 28)
G—3e—2 10:0  24° | 7449 ( 66 ) 132 ( 68) 9.88 ( 61)
39° 603.8 ( 54 ) 195 (100) 10.00 ( 62)
37° 431.3( 39 ) 138 ( 71) 9.50 ( 59)
10:1  24° 862.5( 77 ) 96 ( 49) 5.30 ( 33)
32° 1150.0 (103 ) 105 ( 54) 4.50 ( 28)
37° 948.8 ( 85 ) 141 ( 72) 5.25 ( 33)
1:0  24° 640.4 ( 57 ) 165 ( 85) 10.79 ( 67)
39° 6325( 56 ) 189 ( 97) 9.65 ( 60)
37° 402.5( 36 ) 123 ( 63) 9.00 ( 56)
1:1 2 871.7( 78 ) 102 ( 52) 4.14 ( 26)
32° 1155.8 (103 ) 102 ( 52) 4.25 ( 26)
37° 10206 ( 91 ) 111 ( 57) 4.25 ( 26)
Control: SH—4 24° 8677 ( 77 ) 60 ( 31) 2.41 ( 15)
32° 1121.3 (100 ) 135 ( 69) 2.85 ( 17)
37° 1121.3 (100 ) 99 ( 51) 050 ( 3)
Blank - 39 ( 20) 2.41 ( 15)

* The amount of alcohol of Shocht yeast SH-4 at 32°, the amount of volatile acid of
L.brevis, G—3e—2 at 32°, 10:0, and the acidity of Moromi inoculated with L.sake, F—a—1

at 37°, 1:1 were taken for 100.
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ﬁ\ﬁw itmv‘ﬁﬁﬁ&%j‘b’(b‘% L ahimAY DEEE1OHFIEINIHE TS, L L, MK

JIHEEIIEBREROMBEICIAL Z L
67.’)‘"(“25)5 Z DFER, —FLE&@@(’?;’E&# e
Wiy, F2RCERE L O im EwiiL, S
fkofEr @b E2 A, L brevis £ DRAGEE
ECHATULABENOZ L bd > THBREIE—R LA
LTV E I ICEbNLE Db AN WA, EEO
ECIRABEHOBEED LIZABROENI RO LN A Z
L IHIOEBTLBE I L) IERERENSS
ZOAKEERIRICHBI LTV ADT, HRMEBOA
BN CAD LN DL BMERBIL L brevish’ L
TwbbDLEDOHIO—DDEMITELD.
4. EBEREBOTTIER
EFNVEROFHERL LT LIOZATIAIT

%%fiﬂ@%ﬁ*t%ﬁ%@#%#t%~ﬂwa

BOOTINETHMEN LI EEHER W, 7278,
IS ORFEERAIHETT 5 & 24 LIREE M A
I F L o RBERBILOfERIIATHEOC LD E
B L. RIS, HEOKEAE A B ABERTEE S O
mmﬁwlmﬁfff,ﬁittﬁﬁ%ﬁfﬁﬁ%ﬁ

, BERFC 9 UE CP-1 il 7. O, 77Uk
%LsMeFalu CREBOWE BN AEICER

FNEM L7, AR Table 9 IZ/R L7272, FLEEH
DIFFED | a‘m;tﬁﬂ"kﬁ‘rg“ I DFEMFTIEERE
LT RN 2 % i, 32°C HiETH rkfh_

P IS FLBRI %%%f!ﬁ“z: LRRESRECE R, £
HEOFLBERIZ L HEBETH A Z L ER L“Cb\é

Meissel 4 % 23 L TKE KA A DO BERTEE T DR T2, TR LDERL L VEEY T TV E
LEFERIT 7. #E5BIE Table 8 (2R L72A, %1, EzONA, Bty 42°C ¥ & U203l
REEEIE O B & b 584 1 (fermentation efficiency) DAL 7 <, REELEE 32°C & LTHHEN X X
DEDS L EEEERORE T S L SN, WE, LidZews, BB Z E WS RBUMED 42°C 1R
Table 8. Mixed cultures of various Shocha lactic acid bacteria and Shochi yeasts in the way of
Shécht making
Mlx?d with I?CUC Experiment*' : Shochd yeast SH—4 Experiment** : Shochi yeast CP—1
acid bacteria:
L. sake, L. breuvis, ) L. brevis, L. sake, L. brevis,
Analyses Blank Foaml  Gege—2 | Bk g o0 Feaml G-3e-2
Moromi, weight, g 380.95 385.72 384.62 385.51 384.47 383.92 381.29
volume, ml 390 390 390 385 387 390 385
Materials in Shubo 142.77 145.56 145.29 143.78 144.45 144.37 144.76
process, g
CO, release in Shubo 12.14 11.77 11.38 15.38 15.24 15.14 15.63
prOCeSS, g
materials in Moromi 421.57 427.10 426.01 421.23 420.46 419.94 417.30
process, g
CO, release in Moromi 40.62 41.38 41.39 35.72 35.99 36.02 36.01
prOCeSS, g
Alcohol, % 17.00 16.80 16.60 16.20 16.30 16.22 16.31
Fermination 94.8 93.7 92.6 89.2 90.2 90.5 89.8
efficiency, %
Volatile acid, g/1 0.13 0.13 0.14 0.19 0.19 0.15 0.16
Acidity of Moromi, ml . _ .
of 0.1 N NaOH soln. 6.40 6.10 6.10 9.80 9.65 9.65 9.05
* 1 &*2: *1 ®*2
Acidity of Koji, ml of 0.1 N . .
2
NaOH soln. 269 643
Amylase activity of koji
saccharifying ability Sa® 9.68 12.72
Sa® 12.80 26.05
liquefying ability, min 180 120
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Table 9. Modelling experiment of Shochii making : Mixed cultures of Shocha yeast CP—1
and Lactobacillus sake, F—a—1 under various temperature conditions
Analyses Temperature conditions*
yses Blank 32°—32° 32°—42° 42°-32° 42°—42°
Alcohol, % 16.3 14.7 13.9 2.4 -
Volatile acid, g/1 0.28 0.45 0.30 0.27 0.35
Acidity of Moromi, ml of S N
o . Q@ .

0.1 N NaOH solution 12.00 29.00 28.60 16.10 35.00
Citric acid, g/I1 0.18 0.58 0.56 0.56 0.56
L-lactic acid, g/1 - 17.5 16.8 7.9 19.8
D-lactic acid, g/1 0.1 1.7 16 0.3 1.9
* Incubation temperatures: Shubo process at the first temperature and Moromi process at the

second.

Table 10.  Modelling experiment of Shocha making:Mixed cultures of Shocha yeast CP—1

and various strain of Shachu lactic acid bacteria*
Shocha lactic acid bacteria
) . Lactobacillus L. brevis, L.brevis, L.acidophilus,
Analyses Blank ke Fma—1  B-2a-2  (—3e3 [-3a—1
Alcohol, % 15.8 13.4 15.0 8.1 15.1
Volatile acid, g/I 0.17 0.18 0.85 2.35 0.38
Acidity of Moromi, ml of
2 5 3().¢ 2

0.1 N NaOH solution 10.10 28.40 15.50 30.30 20.10
Citric acid, g/1 0.26 0.06 0.09 0.10 0.04
L-lactic acid, g/1 - 15.6 1.7 3.5 1.9
D-lactic acid, g/I1 0.1 1.6 2.0 9.7 8.1

Modelling experiment was carried out at 32°C.

FET 5 ET N T — WAERIZRIIZ L 20 5 54
BIBREB L L2V nE )DL WIRETH 7. —F
BB 32°C BEBCTHG I ) IFXH K LIBERASEHRT 5
& RS Tahiin At 42°C &8 < T O IEM 7 B
BrRTLETEOLT, TORFTIH I ABLE
2°CHMBDBGG L FIEREERE o7 T —
WEBRBIZENIIODENIIELBECH 1. 22T
PR E B b DDIE, #HEE 32°C T kBBLIE 32°C @
SR EETY L sake, F—a—1 T2 9\ FI2HD Bt 5
BREB L L AREVDHHL L THE. ZOBRILSE
P T HEALBERE 2OV T b SRR OBtz
WTRRET L7z, #F i3 Table 10 1SR L 72A%, L. sake,
F-a—1 3 LRLOEBR L ZIEFF LERTIOBBICH
BiEAd B Z AR E N T 70 L brevis, B-2a—2
& L acidophilus, 1-3a—1 13MEREIE 5 5 13 B REIE O
HEEZRLTidW52%, BTV LR E T
WLTEKRELEWIIFIETERZY, LarL, L brevis,
G—3e—2 IZHEMRENDERZE L, BEBELS L,
ThI— VeI EOYSTHL, thodlBEOES
ECDBEOREMN ZELRLITVHRMEEE TN
7 72T TOEMUATORGEEOEETLID
HppsElo 6N L, bvbPa— 2 - 7T EEkEH

TORGHECTIIEEE, K7 Va—Lidns
Do liH 3CCHETOMEEMBEN S, Thb 2
DI ETFSTHHDEEZLRE. UEdS L
sake BEIZ & 5 EBEERIL L sake BED AR 5 SUEEIS
L0, —RIIISIRD ERSESREEBLICAERITH B
B, BEOERIRE TH S 32°C Th - ThSEEER
LDEEHEIIEL 22 Edbh o, —F, BEWY
HHETRE LAY L brevis IZE#H> 0k 5122
T BEE (04~05%), 7V I — Vit (10%) B &
UFLBREME (05~0.7%) BHBEWE VL & L8125
THEEMEEINDLZ LR EDS, T RBT—EMNIC
X URRRER TV I — VIBENEDONL LS A
ENHDE, ENDUBHEMBEODI &L % » T B
BT H00LEbN, ZOOERE SRR
LBLDTHBEI LML 57,

L3 )

(HCBERT AR A, & ITKRMA AR OB
THHRT 2 BMEBORAEBELHET 270, &
BERSME 7 & 578 L 72 SLBRRI S D W TR D 1T & DR
BRED LUOBREREDEFVERY T 72,

L EMAACTHERZ ) IFEBEHB» S S8 L7-9
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BB OIRGERY T/ 2 A, L brevis E DREG
BETT NI = VAERNRD L, EEERERO®H
LONELRD LI,
2. FLERGH & BERFC O IFOBRAHEYEREKILE
O BRE I D W TR BB L~ DN 3 & O 5T
RHE L. IRIZEBE L sake, F-a—1 TOJER
TUILAHEAS 37°C T TTEITIEEWIZ EESREIE/LD

fElEAaEmn I ENH L hE RS F72, L brevis

DBETHEREER & 13750 5o RO
A%, miERMEBNOEREBORERINE %
LD EHMTET.

3. ETNVEERILEE OBERRES O 1500570 1 D
{ X T, ?xx""/{bf BEEMDL & TIT-7:. L. sake,
F-a—1 O4, BEOBOEREE TH S 32°C &
ETLBICIBEIEREINL LS, BEREYSE
FLEE DA RS t%‘ofﬁﬁ’*<&hﬁﬂ&ﬂ®ﬁ
BRI AZENHLDONEL NI 7.

—J5, L. brevis, G—=3e—2 DT 7 IV EE T34
BUBOARYFELL, BEELEVL, 7TILa—
BIABoOXSTHs. THLESERTORR L
LT, 20L& EEREEN ORBIER AT DO
BEBETLBINH A ENRIN.
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Summary

At the process of Shocha-brewing, especially, in some cases in the rice-koji-raw Shironuka-
Shikomi-Shéch, for the purpose of making clear a mechanism of appearance of Moromi in possession
of high acidity, some modelling experiments of Shochi-brewing, and the mixed cultivations of
Shochi-yeast and lactic acid bacteria isolated from various kinds of Shochti-Moromi were carried out,
with the following results obtained.

1. As the result of the cultivations in which the Shochua-yeast and the lactic acid bacteria isolated
from the Shochi-Moromi were mixed in a manner of Zen-Koji-Shikomi, it was ascertained that in a lot
of cases of the mixed cultivations in which Lactobacillus brevis was used, decreasing of alcohol
production, and increasing of volatile acid production were observed simultaneously.

2. Investigations were made onto the appearance-conditions for Moromi in possession of high
acidity, such as inoculum sizes of microorganism, cultivation-temperatures in the mixed cultures made
up with Shocha-yeast, and the lactic acid bacteria. It was ascertained that there might be a higher
possibility of the appearance of Moromi with high acidity; and under a condition in which the
temperature is kept less than 37°C, and Lactobacillus sake, F=a—1, is used as an inoculated lactic acid
bacteria, the higher cultivation-temperature was to be expected. In theory it was assumed that the
occurrence of Moromi in possession of high acidity of increasing volatile acid is to be brought forth by
inoculating L. brevis as a sort of inoculated lactic acid bacteria, however, as far as experiments were
concerned, the results were otherwise.

3. In the scale of one thousand-five-hundredth of the ordinary recipe of Shocha-brewing, and

under a fixed temperature, some modelling experiments were carried out. It was ascertained that an
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occurrence of the Moromi in possession of high acidity of increasing lactic acid was brought forth;
which was assumed to be due to the fact that acidity in Moromi is to be made to become higher,
together with an increase in lactic acid production by the working of L. sake, F—a—1, even at the
temperature of 32°C, the one fit for keeping Moromi at a favorable condition. In the modelling
experiment carried out with the use of L. brevis, G—3e—2, a big amount of volatile acid was produced,
and the amount of alcohol was fixed to be half of the one in the control experiment. This result was
considered to be similar to that in case of the mixed cultivation, and it was suggested that occurrence of
Moromi in possession of high acidity of increasing amount of volatile acid might be brought forth under
an ordinary temperature.



