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Detection of Lactic Acid Bacteria in Shéchéi-Moromi of
High Acidity by the Fluorescent Antibody Technique
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INEREEATR LA HE TH I TEBETOERB I T
BARIRL, ERicfLI. 1k, ABOMMTTER
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2. HMEHOSHE, RE

A O, S, WES EREERYY LRUA
Btk »72. HiHLE Table 1 jcmiLie. 2L, I
BETRABRNEE DI ET EHERROL S ITT-
7. Hop Uy Table 1 1R LU 258E M (pH
54) 7% 20mm ORBREIC Sml SOMA DL
Kabicidin 50pzg/ml 742 — AR % 10% T2 7
1 BEFRBEAMEMR U, T T 23BN Smlic
Kabicidin il 1% %K EK A= 4ml A, ERMME S
Wk d 37°C mFific sz, ARHRRBEBICED
1ml 2% L7z 9ml oz & <K, 25
i, 0 1ml ZROEHICHEL, HKRZDOEFTH
HAEITo7. BAMHE-720H, RREOTIHE
L.

3. RmmEOEY"

RS T L7z S B O LB DR Lacto-
bacillus sake A-2-2, [il F-a-1, L. brevis B-2a-2, 3 &
Ul BE-a-1 24l & LCHER L. 9, Table1 ®
B TRiIE®E (Tml) 20, EiEE (700ml) 7
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Table 1. The media, used in a series of bacterial
examination of Shéch-brewing

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

Beef extract 3g
Polypepton 10 g
Yeast extract 2g
Glucose 10g
Tween 80 lg
Ascorbic acid lg
Tomato juice* 300 ml
Distilled water 700 ml

pH: not adjusted in addition of calcium
carbonate, adjusted to 6.8 usually in
no addition, and the isolation, in
which test-tubes are used, is carried
out at pH 54 (1%-agar medium).
Agar: 29 for plate cultures, and 1% for
stab cultures.

Kabicidin: 50 ;g suspended in one ml of
alcohol is added to 20 ml of

the medium for isolation.

b) The medium for cultivation and physiological
tests of lactic acid bacteria, especially of hetero-
fermentative bacteria.

Beef extract 15¢

Polypepton 10g

Yeast extract 5¢g

Glucose 30g

Distilled water 11
pH 6.8

HTHE, 1/4i8)% Ringer ## (NaCl, 0.9g; KCI,
0.042g; CaCl,+2H,0, 0.048 g; NaHCO,, 0.02g; #&®
7K, 400ml) iIZ# 52 E 10mg/ml OBSICEE, 60°C
0B L bDEHURBEK & UTHR L. g
M#EDHEL, SHEICOEXR2HPFLEEZEL, 13131
BB EiIc4m (SH7H, Smg; SH11H, 10mg; 5
H178, 15mg; 5 H250, 20mg) 1 # IR i Hi 5 6 05 ik
THEH LD bOMERI Uz, M 12—, S
wELEEHIEOL, m#EEEY, h%E 10,000
rpm 1547 Bk U € 9% M i 4 15 72

4. BERMEY

M A 0.8% Itk <) »A&4T 001M PBS,
pH 7.0 (Phosphate buffer solution. Soln. A: NaH,-
PO,-2H,0 31.20g//, # 16.5ml & Soln. B: Na,HPO, -
12H,0 71.63g/1, % 33.5ml L4AHEBKICHZ, X5
IT NaCl8.5g A0 b4R%E 1l &43) T
MU, 242 -7 v — FICEHRAENE 2 5%

Photo 1. Agglutination test on soft trays.

Photo 2a. Positive agglutination.

Photo 2b. Negative agglutination.

MA 3. THITELE (60°C 305) U7- 440 %
B 2 M TEIRTI~MERW - < D RS L7 s
O RIS €T, BEAEIIKBMEETHEZA L7 (Photos
1, 2a, 2b).

S. EFEHEK

SRIEIMTE D —8A AT Fig. LIt R Lc kS, &
T, WKIENICED v 07y V@A B, BRI
W%, #OLEF Fluorescein-isothiocyanate (FITC)
THE# L, Sephadex G-25 2@ LT BV A R
U7 (Photo 3). #¥edifkic k 2 Yutall, &9, =5
AT 7 RTRBERG L, B OKREBER, SO0
% 0.5ml 204305 i eta Ut . Yok Ti%, 0.01M



Antiserum, 100 ml
‘} «—— 100 ml PBS*
«—— 200 ml cold satu.-ammonium sulfate-solution (satu-AmS soln)
| 0-5°C overnight, centrifuged.

| |
spnt ppt (globulin)

(albumin) . «—— 100 ml PBS
«—— 25 ml satu-AmS soln
‘ centrifuged.
\ - I
spnt ppt
| «—— 18 to 25 ml (fibrinogen)
| satu-AmsS soln
e — S
spnt ppt (gamma-globulin)

dissolved in a small amount of PBS
‘ dialyzed against a 0.85%-NaCl solution.
gamma-globulin

} «—— 2.5ml 0.2 M Na,HPO,

| «— 0.025 mg FITC**/mg protein

(alpha-, betaglobulin) |
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in 5 ml 0.1 M Na,HPO,, pH 9.0.
adjusted pH to 9.5.
made a total volume of 20 ml with
a 0.85%-NaCl solution.
Sephadex G-25
20 x 400 mm column.

FITC-labeled globulin
(FITC-conjugate)

* PBS: phosphate-buffered saline.
** FITC: fluorescein isothiocyanate.

Fig. 1.

PBS T 10492 iE sk Lz b, 510 ARKTH®
Y, BEXel. BRCIBOLEMEKE (HALF
T¥, FTH) 2#RL.

6. EBLHMBOIHY

WK 9ml icHEREE 3B A 1ml iz 10F5A R
LL7-s DIt T, Thoma DOIMEKIIEMBTIHEL,
BERRM y AETE L. MIERRBCcofikTREREL
DT, WREBBAE Y 5 LBl HETO
r 5 AR (b)) SRR (V) EEThEhe
TiHBET S, DECHBELZ THRICGHE, Ch
ELDBELIZDL, HBENO Y 7 »BHEEBOFHE
b EERROTHMY ERDE. Chohos T4
P S D MR b 13 b=(y/§)xb’ K hRp BT L
MTx5. ABEEERDAHEGLREBRICITAS. &
¥, Lor s ajaohrb D IR 3B AR
B ULBRES () LR (7)) OB ST s
U, BRI U THREOHEE b ZRD S,

Fractionation of serum, and preparation of FITC-labeled globulin.

BEREER

1. BROEE - MEOHBEKERE

Table 2 2B O X CHBEOHEETS &LH
B EBESME LD TH S, LIEHERKE
HENVEOIDHIBOREIRAT RN LTS
WEBDLh Y, chEHFIINTS, 77 ABEAR
MOBALLbICHML, IOXHEREDOHME &
b -TW5, COT ERHTRY FTIKADSNH
RThEERRVISONERIETH SBORHICTSD
DWEBEZZHDTHA.

T, Bor 7o TcRIBEINS S 7 LM
BB O X O AT 109/ml EICET 2 DO EHED
W3w, HEILBOWE, BOETOZ Y 7DD
TN AT~ 7. Table 3 & Table 4 ICRLICE D
i, SIRBTHUBDOIREAEETDE Y 7T 7 &
MRS Sohis. O ERBFHEDRBILS 7 &
BHMEDREZ DT, BY L& bic BRI
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Table 2. Total counts of yeasts and bacteria in the Shéchi-Moromi, and Moromi’s

acidities
V o Yeasts i _.,.B,QEE of b ly* B Bacteria Ac1d1ty

Date Sample No. > 108/ml Yeasts Bacteria < 198/ml ml
2-1 54 57 10 0.25 1 5.9
3-1 48 67 7 0.3 3 9.2
3-3 25 58 11 0.5 3 9.7
3-5 22 51 19 9 24 10.6
3-8

62 42 IS 59 165 18.7

* y’: Counts of yeasts under a microscope. b’: Counts of bacteria under a
microscope.

Table 3. Detection of gram-positive bac-
teria in the Shochi-Moromi

Detection of
gram-positive
bacteria

43 —
42 —
38 —
37 —
29 —
28 -
27 —
2 9 26 -
25 —
3 10 24 o
23
4 11 22 —
21 —
5 12 67 —
66 —
6 13 65 —
64 -
7 14 63
62
9 16 61
60
. 10 17 59
Photo 3. Separation of conjugate (labeled globulin) o 5§
from unconjugated fluorescent material
(FITC) through Sephadex-packed column.

Totaling Sample

Date to: No.

Ist Moromi- 2

2nd Moromi-

4
5
6
1
3rd Moromi- |

‘
P S NV

|

+

1

+ + +

Table 4. Total counts of yeasts and bacteria in the Shéchi-Moromi and Moromi’s

acidities
. 7 . V Yeaéls ‘ RaLe of b’/y . ' Ba&éﬁé AciElity
Date Totaling to: x 108/ml Yeasts Bacteria x 10%/ml ml
3rd- 7 14 49 37 4 5 7.0
9 16 54 11 15 74 8.5
40 33 9 11 11.2
10 17 42 16 6 16 9.9

34 21 38 62 10.3
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L, AEEFNICIE 10%/ml 28X 5. TRDOLMIL
TWBCEARLTVS., LithioT, HifitE TON
WM RIS B D EBA OGNS, T T
BRI TG 57 v 3 — A O DBHRBTHES S
B, @ D ERIHK S MAEN DS ERTE BT

BEOLB AR ENERINE ENHITETHAHD.

CDw, ES, SMEEEMEEZ THEBICE D M
Lt ? Table 5 ®&S5 D TH 7. Tj Hlhic>
DTIAEK DR R &4 W LT 10°/ml B DA R
Td T, T BAEH DI T~ ORAFPE DA R
AL EREZEZONTTOHRATHS.

Table 5. Viable counts of lactic acid bac-

teria in Moromi in various kinds
of culture medium

Colonies of lactic
Dilution acid bacteria

Culture media

10 10° 10°
Tj-medium (Table la) 73 4 2
Malit-bouillon* 79 7 0
Koy-ﬁxtract mcdlum** 12 1 1

* Mb: malt extract (leco) 25 g; beef extract,
4 g; polypepton, 5g; NaCl, 3 g; agar, 20g;
dist. water, [ 1; pH 7.0.

#* Kb: Koji-extract, made from Koji with
white-Koji-mold (Bé=17.9), 1 1; beef extract,
3 g; yeast extract, 2 g; polypepton, 10 g; agar,
20 g; pH 6.8.

C T, SHANEBEDMICT BICDM MO R
Ay e sk ERET, 85~ (BO pH Ty
pH 5.4 ORIT L bRKBEIE 85 IESTS
P 0. 5B ER E URBRE THMT 5 e L.

3 BAKFICHEBRABAK 30kn QEDOD % H
cWwohsd, TEBTHETELETIDOYAF AR
FHMETES. R Table 6 [WRLIZ LI DA
BME 10°~10°/mITH 5 T L BHEPD Sh, HEKIT
YZHBEBOETR EO< 4 F A ERBE/K LTS
zEHM LT,

2. ABEORE

PO FBRTHEINMENBABATHEDE
5b,ﬁmwbﬁﬁofwibk.ﬁi%®iﬂﬁﬁ
B L ILERER A 2 h £ h Table 7 & Table 8 IR L
4o kERAEEIZ B-7-m b ZBRL KRB LITN
b IR S {, BTRY T ThAEHOHFORIC
L A B ALEE T, lactose —, & 13 xylose —,
arabinose — THKILEIZ L~DL, OILBEHE L.
sake BEE LT WUl - TRz, Th o 8RB LRBED
FRETININEZHBOTRS COREICAS. B 1
O 7 — 7R LT Losake (CRE—H
T3 Llbhs. T, A-6l-a LITO 3 RISHEEE
o &IN5 lactose —, xylose —, arabinose
— @ L.sake BTG 22D 7 N — 7% L. sake T
LLTX. &AM HE30 C-S51&C-5m O
HUR U728, SLBHRRETEDS 78 VRIS L. xylosus iT
HUOWEE bW, i L sake BED 2 DD T v —
F &b ENBIRICH B DTT T TIF T OFRE TR
YAARN

SXT, ~FuRABEIE3IKE bFEEICR ML
%E%ﬁb,lwiﬁwaPdﬂ@%iﬁb,ﬂﬁ
FEREM DI, T DT — FREH BT TEREL
Lk 5 T IR AR ILEEIIE & A L D(-) il
2%, BUFISHE# T DL+D(—)~DL &% 50T, L.
brevis & #H13 L T HBENTIEL.

Table 6. Relatlonshlps between the ﬂuorescent antlbody technlque and usual microbiological techmques

Lactlc Vlable counts of

Sam- Yeasts Gramstain- Gram- Fluorescent antibody acid** lactic acid Lactic
Date ple x10%/ ing positive staining, b’/y’ bacteria, bacteria x 10°/ml acid.
no. ml y b’ bacteria* A-2-2 F-a- 1 B-2a—2 E—a-1 calcu- large medi- small bacterial
lated um isolate***
< 108/ml X lO“/ml % 108/ml
3-5 66 28 35 43 34 10/20 20/32 18 36000 36
67 42 23 21 310 8/23 6/4 63 62000 62
3-6 64 21 12175 310 11/20 83/18 97 15 76 0.091
65 47 23 25 51 5/20 12 3 9 0.012
3-7 02 18 22 148 120 137/22 110
63 75 50 39 58 24/32 56 120 1030 1.2

* & k¥ Calculated from a rate of b /y in the Gram-staining*, or the ﬂuorescent antlbody staining**,

of Moromi.
ook [solated by a mild treatment.
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Table 7. Physiological properties of the lactic acid-bacteria-isolates

Sugar fermentation

@ o2
E S g _:‘f Tempoeéature
No. 3 s 8, 3020305 g E
v — @ o 2 X2 L a = o 2
00‘“008'585‘"’-—‘0:@'52:02%’ -
EEENEEENEEENEEEE NN Fraan
O =m0 ERESEHEEELETSS 3 83
A-6-m-a +rodHoLi+~++++++—+++++—#¥+’r¥——
D-5-m’ +rodHoL—+—++—++++—++—++vi‘d-+H-~fL.sake
D-5-1-a +r0dHoL—+—++++-++‘+++++—+ﬂ-ﬂ+*~
A—6-1-a +rodHoL—*—~*+++++f+++++—+H-+}++-L.sake-
B-7-1-a + rod Ho L — — -t b+ =+ 4+ 4+ + — H# # — — group
D-5-m-a +rodHoL————+++++~+++++—+Prﬁk—~
C-5-1 +rodHoLj:+—~+++++—+++++—++++ﬁ+“
C-5-m’ frodHo L — 4+ — — 4+ 4+ 4 4 4+ - 4 4 444 oo
B-7-m’-b + rod Ho L + + + 4 + + 4+ -+ — W H — L. casei B
B-7-m’-a +rodHeD++—++++—+—+—-++7+++|-~—L.fermentum
E-9-s-a +rodHeD++—-++++—+—+——++—++—~
F-9-s-a +rod He D + + — + + 4+ + _— 4 -+ — — 4+ + — + H — — L. brevis
Table 8. Determination of the fermentation patterns and the isomers of lactic acid, produced from
glucose by use of the enzyme kits
Remaining La>c7t-ic?acid Consumed Production .
No. glucose sugar of lactic Fzrtrir;int- ;):{)it\j;:tal
g/l L g/l D g/l g/l acid % y
A-6-m-a 0.660 13.338 4.848 23.947 75.9 Ho L
A-6-1-a 0.792 15.334 3.342 23.815 78.4 Ho L
B-7-m’-b 1.233 12.880 5.228 23.375 77.5 Ho L
B-7-1-a 0.528 15.394 3.541 24.079 78.6 Ho L
C-5-1 0.572 14.072 5.112 24.035 79.8 Ho L
C-5-m’ 0.616 14.823 4.054 24.001 78.9 Ho L
D-5-m’ 9.156 8.620 2.600 15.045 74.5 Ho L
D-5-m-a 1.233 14.268 3.805 23.378 77.3 Ho L
D-5-1-a 5.062 10.268 3.723 19.545 71.6 Ho L
B-7-m-a 17.212 0.000 2.250 7.389 30.5 He D
E-9-s-a 21.438 0.000 2.101 6.215 33.6 He D
F-9-s-a 9.156 0.000 1.092 3.170 34.5 He D
Blank 24.607 1.535 0.0000 0.000 0.0 — —
3. BENE LU E-a-1 DRFMAE T L TIIZIFH— 5 oh

Y, B EUTHOIBREE & kM f AR
5 4 bf:?L@%ﬁi%ﬁiUﬁﬂ@%m%&mﬁmﬁ
RIS ZBRRIET Bebd 7z, 5512 Table 9 iz
AULH, ENOMFIREMBEOFRELERL, &
BUL6OMEMMLL LT & IS BB R IS & - ¢ &%
%Lfma.CCT,ﬁ%Emmﬁmm%%%&éa
L.sake B¥H32 BELL LOBBERIED ~ 2 — v 2474 2
CETRFUSZDI N~ PHRIELZIIC R — T
WZ EERLTWS., —F, L. brevis HEFIEAE &
WISEDFICE D a B & S8 &35 355, B-2a-2 B

5. 1272 A-2-2 BX U F-a-1 OREMH & DEER
IEECEDPCRB L, A2-2 LE#ET 2650, F-a-l
LBBETILD, BLUOMHLH - 2BBIERIN
WHDODIBERFIMKS. LHL, EYRHEROR
Kbtk E ERTHIE BIOMED K255 L. brevis
DHEGBMBTRING 5 ¢ LB TX 3 Wit 45
LT3, E7, BhrorMIns Al rmEzch
SRIBMIE THERIELRIZNC Eh, choT
BRI EGUR & LTS L 2o 85 Tt U 7o 0 i 2
RAERT ZMEIIRECRONS & 2Hhw oh
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Table 9. Agglutination tests of the lactic acid-bacteria-isolates from the Shéchi-moromi with the
antisera produced against some typical lactic acid-bacteria-isolates
Antigen L. bla » 5 B
. sake L Pant L. brevis L sake L acido- . _
Antiserom arum revis sare bhilus L. suke Bacillus

D-a-2 F-a-1 [-3a-3 G-3a-1B-2a-2B-3a-1E-a-1 A-2-3 I-3e-1 G-3e-1G-3b-1 1-3a-1 A22 C2-1 A B

- 7
5 2o

15

A-2-20 0 0 0 5 0 30 0 0 15 Z60 40% 0 0
Z >
A-2-20 0 15 0 30 15 5 15 3 0 5 5 Z//QZE/&QZ 0 0 0
F-a-1QDZHE05%Z2 15 15 30 5 3 30 15 Zho=
F-a 1(2@;?220//4///% 1) 10 30 : 5 0 3;% 130 :)) 2(0) g 8
- ~ ~ 15 5 5 ; ~ ; 5 :
B-2a-2(D 4///////2//)0)//////1/?754/6)/// 1/2/(0)////1//////6%/// /f)//?%/ﬁ///éé/z/o% (; 0 5 0 0
- 2a- 5 : ~ Z ;
B-222@ 5 0 5 %/44//240%12 %@/{%)%%}é 0 5 0 0
- . E Z 5 5
Eal® 5 0 15 ZW%O’Z{W%/? 15 5o =0 o
7 T T I -
Eal® 5 0 5 0000 00 1 00 00 0 w0 w0 % 0 0
* Numbers in the table are ones of the minimal dilution of antisera with PBS, at which agglutionation
between antigen and antisera is observed. Number “0” shows that agglutination is not obvserved at
the above combination.
Table 10. Agglutination tests of the isolates from the Shéchii-moromi with the antisera produced
against some typical lactic acid-bacteria-isolates
Antiserum A-2-2 F-a-1 B-2a-2 E-a-1
Strain’s No. Kitahara’s
system x 8 ><lw6 xX32 x8 X16 x32 x8 x16 x32 x8 x16 x32
A-6-m-a - - - % # # - - - - = =
D-5-m’ L. sake - - = = = = = - - —
D-5-1-a e — - - e —
A-6-1-a - - * # # - - - — —
B-7-1-a L. sake group - - - # # H# - - - = - -
D-5-m-a H - = e — - - - =
B-7-m’-b L. plantarum - - # H# — - - — — —
C-5-1 L. sake group — - -  H#  # H# - - - - =
C-5-m’ — - - % # - - - - - -
B-7-m’-a L. fermentum #  # O + 4 #  # # + + -
E-9-s-a L. breivs + H H H o+ - HH - H H -
F-9-s-a o H -+ 4

Table 11. Relationships between the fluorescent antibody technique and usual microbiological techniques

Gram-
Gram-staining  positive Fluorescent antibody staining Lactic acid
Sample Date Yeasts _rateof y’/b’  bacteria, =~ rate of yeasts/bacteria bacteria
yeasts bacteria calculated A-2-2 F-a-1 B-2a-2 E-a-1 calculated
. X10%mI o ~x10¥m X 10%/ml
66 3-5 28 35 43 35 40/20 32/20 18
3-6 37 20 66 120 33/13 15
3-7 33 2 28 460 12/20 12/3 55
67 3-5 42 23 21 38 36/16 4/6 63
3-6 46 10 32 150 61/141 18/7 43/43 110
3-7 35 16 68 150 31/60 4533 68
21 3-5 46 23 33 66 45/21 7/2 46/14  40/6 21
3-6 43 7 88 540 28/33  32/7 12/9 22/43 84
37 38 11 86 0 w2 3
22 3-5 56 14 36 140 7/8 34/9 44/11 64
3-6 48 25 117 230 74/9 19/1 6
3-7 54 43 251 310 28/21 12/8 41
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7o, —J, BIET AR E Ul PR & & RE G wfxh, Lhd A22 THY B INhb D Ta-
Lo BHERIGIE Table 10 iz xR U72hS, 2T L. ble 6 7 L.brevis THHEHMLTHINEEZ

brevis 3TN OMiEE b KL, —J), A-2- shiz.
2L F-a-1 OMUEREBBRIKICD N T Y FH5 KEWLD 4. EArpikkIC K EBRIABEBOER
M7 DGR TYAT B LABEEETHN—F 5 ORI HIT X A Y R TR ORI E SR

TEMTEAEUDNADT, Wi DR NHUATYAn U7, & otk U2 S i o deta T i3 i 44k
SNAEPBTCTREABAKEATI N T &3] iR ICHE AT B & D (Photo 4) & i 2 /8 A3
ST o1z, 12 B-2a2 & E-a 1l O&H AT LT X Bk %9 5D (Photo 5) @ 2 Y A

Photo 4a. Cells of Lactobacillus brevis E-a-1, .
stained with anti-L. sake-group A-2-2 Photo 5a. Cells of L. acidophilus 1-3-1, stained
Conjugate. with anti-L. sake-group A-2-2 Conjugate.

Photo 4b. Cells of L. sake-group F-a-I, stained Photo 5b. Cells of L. sake-group F-a-1, stained
with anti-L. sake-group A-2-2 Conjugate. with anti-L. sake-group F-a-1 Conjugate.
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Hoteh, BERGULEHESRIEERE—RICRNE T
G5 ENEL -T2 (Photo 6). Table 6 TRZBD /5
4 et (Photo 7) TD b/y e, BIEHA Y TD b/y
W, BXUOSHEREMTO HRSGBEEDBEDIE
BOMMEO BRE R LTH D, HbEHH RtuTD
b/y MIZEIHOKEDL S A-2-2 BLY F-a-10% N
AR TOF -2 2B 5. UL, L. brevis T B-2a-
2% 7213 E-a-1 OHAKTEET DA, A-2-2 1213
F-a-1 QP THEHEE LI OIS0 &0 FENIE

RODT, B-2a-2 ¥7213 E-a-1 O&%Xhikfmic k
% b/y Hht A-2-2 BE O F-a-1 O&NGHERYtIC
£250L D KREVKIIIAEZRBOD b/y E L.
Table 6 355 ¢f Table 11 ITRLTHBH, chid
LEREHE TS ARl L UBEIRERRMATO b/y
EhoHELILZhThOMER EOMITZALI LS
—HBRohBmn, chkicbck 5 IcBOIR
BB XU EAMNE Eick - THERRKE S EHT
ZYUHEEEL > TNB L EREIBHDTHAS. LhL,

Photo 6a. Moromi sample No. 62 (3-7), stained with anti-L. sake-group A-2-2 Conjugate.

Photo 6b. Moromi sample No. 66 (3-6), stained with anti-L. sake-group A-2-2 Conjugate.
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Photo 7. Moromi sample No. 22-1 (3-5), gram-stained.
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Summary

In the process of Shochii-brewing, especially in the cases of rice-koji-raw Shironuka-Shikomi and
of rice-koji-rice-Shikomi, Moromi in possession of high acidity appears sometimes. It was ascertained
that the appearance of Moromi of high acidity occurs often in the latter term of Shochii-brewing-time-
cycle, and that the increase in the gram-positive bacterial counts in Moromi is accompanied with an
increase in titration of Moromi.

An isolation of lactic acid bacteria by the usual plating-method was resulted in the low viable
counts of lactic acid bacteria in Moromi, but under the employment of a mild method for isolation,
viable counts of lactic acid bacteria would agree approximately with the counts of gram-positive
bacteria in many samples of Moromi. Each of the lactic acid bacterial isolates was identified with
homo-fermenter, namely Lactobacillus sake-group, including typical L. sake and L. sake-like forms,
and hetero-fermenter, L. brevis respectively.

In order to ascertain more accurately the relationship between the viable counts of lactic acid
bacteria and the total bacterial counts, a fluorescent antibody technique was employed. Using pre-
sentatives of lactic acid bacteria from Moromi of rice-koji-raw-Shironuka-Shikomi, antisera were
prepared, on the other hand fluorescent antibodies were prepared by conjugating antisera with
fluorescein-isothiocyanate (FITC). Agglutination-tests of the lactic acid bacteria and of the various
antisera were carried out for the purpose of ascertaining an immunological relationship among the
lactic acid bacterial isolates. No less than two patterns of agglutination-test were found in L. sake-
group. It was ascertained that the strains of L. brevis were homogeneous to the agglutination with
antisera of L. brevis, and that they were differentiated into at least three groups in comparison with
the antisera of L. sake-group. In case of the spore-forming bacterial isolates no agglutination with
any used antisera was observed, accordingly they were ascertained to have had no reaction to a fluores-
cent antibody. This fact indicates that the bacterial counts positively stained with two fluorescent
antibodies of L. sake are to be equivalent to the total counts of lactic acid bacteria in Moromi. Only
in the case when bacterial counts which were positively stained with two fiuorescent antibodies of L.
brevis were noted to be larger than those with the antibodies of L. sake, it may reasonably be judged
that the former counts might be equivalent to the total counts of lactic acid bacteria in Moromi.

Many samples of Shéchi-Moromi were stained with each of the two fluorescent antibodies of
L. sake and of the two antibodies of L. brevis, respectively. As counts of gram-positive bacteria in
Shochli-Moromi were approximately equivalent to the lactic acid bacterial counts stained with fluores-
cent antibodies, almost all the gram-positive bacteria, multiplied in Moromi, were considered to be
lactic acid bacteria. Therefore, many cases of high-acidity-Moromi in Shochi-brewing were ascer-
tained to have caused by the Shachi-lactic acid bacteria.



