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Studies on Fermentation Control of Sake-moromi Mash

(VI) Fermentation Control of Sake Moromi Mash and Sterilizatior
of Sake Using Diethylpyrocarbonate

Shodo Hara and Ken-ichi Otsuka

(Research Institute of Brewing, Tax Administration Agency,
Takinogawa, Kitaku, Tokyo)

Fermentation control of Sake moromi mash and sterilization of Sake by dieths-
pyrocarbonate (DEPC) were studied.

1. When DEPC (150 ppm) was added directly to Sake moromi mash in the middle
stage of fermentation (Be’ 5, alcohol 11%), fermentation was extremely retarded, and
Sake obtained was sweeter.

2. When DEPC (300 ppm) was added to Sake moromi mash in the last stage of
fermentation (Be’ 2, alcohol 17%), yeast in moromi were killed and fermentation
stopped. In this way, the Sake of the desireable components can be easily obtained.

3. To putrified moromi mash, both H,0,(0.06-0.12%5) and DEPC (250-500 pom::
were added at 5°C. After 2 hrs., the putrified bacteria and yeasts existing in the mcrom:
were killed completely. Both DEPC and H:O. were almost all decomposed after 6 hrs.
Yeasts were next inoculated into the treated Sake moromi at about 108/ml. Thus the
moromi could be fermented again.

4. Bacteriocidal action of DEPC and H:0O, against Hiochi bacteria in Sake {«ic.
15.5%) was extremely effective when these disinfectants were added at the same time.
Hiochi bacteria were killed completely at the concentrations of DEPC above 300 ppm
and H;O; above 0.03%.

5. From the results of organoleptic evaluation, samples of Sake containing DEPC

above 400 ppm had a somewhat different flavor and taste from the control.
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DIONLBEBOREAE SR OTME LURBEEICLVE LIRLY, ThElYicEETECLC
O RELEE A BT 2 C SRS & & AFIRYD THE Lichs, TOMEFFERIEOKAHLY, HELEOR
LICk ARBEREORDICONTONRTIN S, FHERICRTELT 2EEA —2 —OfEES -0 ICEEHER
ERB b T a, I 5IEERBOKF TR H:0: &, # 24V ESS, AEHEED 5EBD 20, HIE
59 LR TR, MAFEEORBEICE L TiEkh SMBRE(CKAL), ) FARRNENL D
T ah, AERTRYY) FAMBRRNECRMARFITINTELT, DBETHY Y FLBRICHLIEFHORR
BEINTN S, TOFEICOOTIREE K OWFEBD L, EMESD, 74+ Vv REFR'O, ~ Fut+
Y TARULEY 9y - TV, SYYLBY &, vV K, K'Y, KBHEAHE!D BENBDB
DUKFEEICH L CORE S, BHEICSZ 38K, AMEAOEERLOEH» S, BEREERIZLL, 4 FUE
DOABBEEFERIN TN B,

bhbhizfi T okRBEY Tz F LI 27w (DEPC) % - cBEAK?, BMOREDICONTON, Zh
ZEBMOEBEEBECERTE 2 CEERED U, ARETREBEBICER: DEPC 25N L CHRELERE + 7
T2, BEEBRBICGRMUTRELZEDENETAERE —2 —OFEXES &, BLUBERBICHRML
TRBhOEEAREERET 0L, SONHEBEORERLECODVTRET LIcOTHRET 2.
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1. BRAHLRBR #4275, BIUREERTEATIMRIOEEINCHRIOBHOEER (Bé 5,
ale. 11%) % 200 ml 3>k A i L 500 ml OREERA=A7 5 x 3ic A, DEPC % 150 ppm i LT 15°C
TUOEOTINTHERY, BROEEBDORELHE L, H%k348 B (DEPC R{in#%24HH) i< b L TBOEK
Sy 2 RIE U e,

2. HEEKHIC DEPC 253 368 #K 50kg thADH %228 BB (L7 SBETHRICEE N
B &M, —kic DEPC % 300ppm 2785 k5 &ML 7. fiFid DEPC #&iRin& L, #hEh
DEDDONT 12°C THREF XY

3. EEBORFRE YH7BEOE 200ml T a X 76g, 73— LEESR 25g, /K 145ml ZHEML,
EIEC S ALEE No. 83 % 107/ml 13X H58MML7c. £LTTh% 15°C iIKik@&E L 4 H Bic 5°C © DEPC,
H.0. Z2FREQBEICHE A XORMUL. 3REKER, FXS0D 1g 2L - T 150 ml OEE/KITEEL,
CHRAETID OEBDFEIEREE L K - TERBERE, ABREECEE~ SBI3 2 HEKER, HeT 58
B4 104/ml K2 XH3EMUT, RERAE D 15°C TUOE DTN THEE IS, R feed 2B BICE
BUASHRAZ9H Lic. BERFEEROBRMIFE—2 8.7, B 2.4, F-N 1.6, Alc. 7.5% T& - 1-.

4. BEOBESRER  AAROEE (73— VEI5.5°) CkEE% 10"/ml 5L %, H.0. DEPC
ERBEEICEAEOTMUI. 2BH%, 0560 1 AEEEKEEREMICERL, 30°CTh BigEEL,
KEEHOEIEA 660mp OBRIEZRETECEREID S ED. BB AEFHOBEEMRH>E¥DLE B TH 5.

Sake (15.2%) 0%
Liver autolysate 20%
Yeast ext. 0.5%
Dist. water 10%
pH 4.8~5

5. A¥EH OFX02HOKEHEEHERLI.
H-1 Lact. heterohiochi.
H-42 Lact. homohicchi.
BRHEIUER

1. HEBDMICHEmMmEhi: DEPC OUMR  FEBORME, RO E L TE—-2#5°, 7ra—111% O
i DEPC % 160ppm KRB XHIRML, OEDO T TREIRFERIT Fig. L ITREND. 2L
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R TRBRERAICRT LB TERND, BOR
EEEEIRE U CELRD, WHk34H B 04 RE DR
BB IR TT LT~V DEREL, BAEEOE
KBOHODEE S > 7. COHEREUKIIER I
B o7, BMOBEINENESIC 100~ 150 ppm
‘@ DEPC #%&#% 7~108H BOBUCIRINT 2 RN
. THBH, DEPC OREIERIZT Vva— VEENE
WIEEKREL, FREERIEMUSONEIERLR
W5, BABHCHERINL THIREAEZRN T,
F:hT VIRMBELSSO EEENT2ICRINTH
BBEILT A EMH I OEREET 5.

2. WEBXRKBMICHEMEINhI: DEPC OUR ik
220 E, 7o~ UEH 16.2, BABEE—18 ORI
DEPC % 300ppm ML T, &> T 12C T
ZEE X7 $EE%A Fig 2 ITRY. O XHBEE
WTrra—LEHLEL, DEPC % 300ppm & H»
ROBBICTEMLU 7%, BRIIEAICHEL, e
RMEIE U, FRERELIZO &S0 TE T bR
TN B BARBEERETEM L. T/ DEPC &
WRINDIIBERIT X & ICHBEAE DS T 5.

COFERBRELCROLN T 2 EBUER RIS S
BRTRE-TRDLY S 2HEEKNF Z2DI T, TE
LgaTa—n, TZAAEEICIREL -, B
i DEPC % 200~300ppm #N§IIIAS ICREL
Bt 2k, ELLEBOHZZENTSE, BHET S
RADEA—ERK THEL L ENTRERELS.

3. WEBXRMC DEPC BFRmIhiBOEEE
DEFEHE XURBERER  BRHic DEPC BN
NI-BOEREDRS% Table 1 icokd. DEPC %
300ppm R0 THREEZELE LI B ABEE~21.0,
Alc. 16.2 EHMOOPEE - 1. —F F-N IR
BTHEINL T 3. bhibhidalR T ORE B E
335, H30IREL K ARHIC 16~12°C THA
k&S A&, 7ra—vidEmLsngs F-N (334
M 3 EAMED Lichl, CORBTHEUERE
Wote, CDCERTIT—EROBERTHIRISZLT
& DEPC RiNMBE®ROAXBEE —16.2 Th->7cD
ICHERRBETIE —21.0 EicigmL 7.

SR TII BET WHRBOFL Lh-7cps, chit
DEPC JRINNEDS 7 ova —VEERIE L, Hibr ool
THA5. 1 DEPC ZFEMLI-1-0d DREKERZ
E{BEUONEL -

4. WEBICHEMEhI- DEPC & H.0: DYHE
AR DEPC OREIFARAREICHE L TRS
FORBEM TN, HO: EBERT 2 ERBEHH3E

KE  #Hw— (BT #45%, 19674
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Fermentation time after the third addition

Fig. 1. Effect of DEPC on fermentation of
Sake moromi mash in the middle stage of
fermentation.
(—Decrease of weight during fermentation
for the taked out Sake moromi mash after
10 days mashing—)

Test conditions: Each 200ml of Sake moromi
mash during fermentation after 10 days
mashing was added into 500m! flask with a
fermentation bug. After addition of DEPC,
the moromi mash was fermented at 15°C,
and the decrease of weight was measured.

Bé of moromi mash after 10 days mashing:
7-moromi (cultured purely with Kyskai

No. 7 yeast): 5.0
Uragasumi (cultured purely with Uraga-
sumi yeast): 5.2

Bé Alcohol
L)
Cantrol %
7.0 A\ T
s 19
N Added DEPC 300 ppm \;_,a
6.01 \ N \\(°/ rﬂ'
\ /o\.—.—--
O’
501 5 /0/ 15
4 "
.Ow 13
O
3.01 o/ A\ Added DEPC, 300 ppm i
£-%
/ \A \\Yeas1 Numﬂ
2.01 Y, oA F9
1.0 / Con hol\ L a F7
S—
Yeas!Number: 2.4 )|o' Yeast Number: 8107 ]
(

— — v 5
357 9N 131517 B 2] 23 25 27 29
Days

Fig. 2. Effect of DEPC added to Sake moromi
mash in the last stage of fermentation on
alcohol and Baumé.
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Table 1. Analysis of produced Sake.
Sake meter | Alcohol Acidity F-N Color Sen’;:qlrgtes N
% ml ml O.D. S =
t
DEPC added -21.0 16.2 2.1 3.3 0.048 35 1.94
Control —6.0 18.0 2.3 2.9 0.049 29 1.61

1. Number of panel was 18.
2. Evaluating points of each judge were 1, 2, and 3; 1, 2 and 3 point were good, common and
bad respectively.

BCETECEEZRELIY, CORRLZBEBCER U7 BEBEE L TREEARE No. 83) ZEBOMIC
TLHHEICE->T 10/ml ®/iNL, 4 BEEIETOL, CoeF VEEBics LT DEPC XU H.O:.
DYEASRE L T-. 5% Table 2 it7kd. DEPC 250ppm, H.0: 0.06% TR OHBBEIIFLE L 7205,
DEPC 500 ppm, H:0,0.06% % 7-{3 DEPC 250ppm, H:0: 0. 12% T2 & AL B CABE LR T LM TE .
H.0. Bi¥hTiE 0.12% T 74.3% ORBERUIRIXIEOH S DEPC & DORZIRIZFETICRENC LT 2.

72 L OFETIIBROERT 2. Ll DEPC i3 58%ic, H.O. |3 2 BRIHICKES MR L CRE
FRERT 200, REKORME L TERE 108/ml KLEA2L5RMLT, D& THESE. 288
BHOBEORMNIFZDOTFMICREN S, DEPC & H,O, TREINBIZZO®RD Y T ¥ic X 38 08EMm
k-7, BEIBEEORSER CRBBORBSMFIIN 2 LOWRERD 54, KAERTRETLVI—LD
HRRICZIZRD oiih - 7.

P bRy S &% DEPC & H.O: LOHRICXDMETE 2 &b 5, COFEDRARYY Fu
B OREELE - TRERZBREANASUERET LA CH 500 TH 2, RERORINBEREI»S
DEBAVELT S, BBIhREFVWMEARRTHY, AREBOREBCE L TEB LN EEZ T 5.

Table 2. Bacteriocidal action of DEPC against No. 83 lactic acid bacteria in Sake moromi mash.

DEPC ppm 0 250 250 500 500 0
H.0: % 0 0.06 0.12 0.06 0.12 0.12
Yeast Death 0 93.2 100 99.9 100 63.5
ratio
No. 83 % 0 99.8 100 100 100 74.3
Alcohol 17.0 17.4 17.2 17.6 17.2 16.8
Composition
of the ob- | Acidity 6.2 3.8 3.8 3.9 3.8 4.8
tained Sake
F-N 2.7 2.8 2.8 2.8 . 2.3 2.9

To 200 m! of Sake moromi mash during fermentation after 7 days mashing, a-rice 75 g A-Kaji
25 g and water 145ml were added and then lactic acid bacteria No. 83 was inoculated about
10’/ml. After 4 days, DEPC and H:O: were added to these small moromi mashes. Sterilizing
time was 2 hrs at 5°C. After 6 hrs of DEPC-addition, Kyékai No. 7 yeast was inoculated about
108/ml to these moromi mashes and fermented at 15°C for 18 days.

A-Koji: Kbji treated with 80% alcohol.

No. 83 : Lactic acid bacteria isolated from putrefied Sake mash and identified as Lactobacillus
casei.

5. KRE#ICHTS DEPC & H.0. ORUE FEROBIELALHELCLD, o0 UoiEE LIKERE
ZHEECEML (107/ml), ch% H.0. & DEPC Z4:R U CTHREL, 2RKickERERENC 1 B EER
LCEHEHNEARER L. #52% Table 3 it/Rd. DEPC BifiTid 400 ppm THhRBOBREIN B8R LT
WSz, 722 L 23U HeO: £30.03~0.06% I N 5 L3 EALTERICTHE L 12, B O KEHE T
LT DEPC R 0BENTRINELTVSH, Chit DEPC BITHERA LD THAS. HLOKEDL
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Table 3. Bacteriocidal action of DEPC and H;O: against Hiochi-bacteria in Sake.
1. H-1 Lactcbacillus heterohivchi

DEPC conc. ppm 0 100 200 300 400
0 0.25 0.16 0.13 0.025 0.020
H-O. %
0.03 0.17 0.073 0.022 0.003 0.002
2. H-45 Lactobacillus hcmohiochi
DEPC conc. ppm 0 100 200 300 400
0 0.24 0.16 0.13 0.035 0.022
H.0. %
0.06 0.14 0.053 0.012 0.003 0. 002
Test condition Alcohol concentration in Sake: 155
Bacteria number in Sake “: 107/ml
Time of treatment : 2hrs

After sterilizing treatment, 0.02ml of each Saka was inoculated to 20 ml of hiochi-bacteria medium
and cultured for 4 days. The growth of bacteria was shown by measuring the transmittance
at 660 mu.

5 DEPC & H.O: BT 2 LICEDKEREBRET A LRI TH 228, FHLLRENEINREL,
BENEFRSHERD 205, RERIBRANCHBINILERD 5.

6. DEPC ZFMIN/BEOERERR  KABHE (Fra—vEHKILT.0) ¢ DEPC 2&KEBEICE 3L
SEinL, 0BHER, WEE B A, DEPC OEEOFRICEXIZTHELARL-. FHEE LT 13A
o#FERIC DEPC ZEMUId DRE, RREZMUZBEEERL TS5 Hk% & 7. DEPC-A, B {3
o AaRic Uk DEPC {7 2 KT 5. #R% Table 4 iz/Rd. DEPC 200ppm F Tiz4 &L
SNIEn - 1273, 400ppm THTOABERELZDLITMCE L 72, 800ppm TR KIS DA LT 5. Molin
Fe— ek LCORERT 500 ppm PLEDHRMIB E~V 7 L——%ZX 30 TLL 220 & L, 100 ppm 7
DPEYUTHBEELTN S, L EOKR,LS DEPC OFEBEICIMER TS 2 BEL 400ppm LT, Ttxhid
200 ppm PIT @YU THAD LB,

Table 4. Sensory test of Sake added with DEPC different concentration.

DEPC conc. ppm DEPC-A DEPC-B

0 0 0

100 0 0

200 0 0

400 5 5

600 9 8

800 12 12

1000 13 12

1600 13 13

Number of judge; 13, Storage: 30 days

Values in Table showed the total numbers of panel. who could detect different flavour or
taste in each Sake from control.

B B
vrFarrah—Ki—t+ (DEPC) iC & 2 EMBORMIAN &L EBEOBKEBRI SN,
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1. DEPC (150ppm) DSPUEREOEH (K—x 6, ale. 11) icfiimadns &, RBRELI BB, LT
o i i - 7o,

2. DEPC (300ppm) 2SEEEOARIE (K—2 2, ale. 17) WCiRmEh b &, BAhOBERIEERL, £ LU THRER
FiET 2. COAEREINEIBECEURSOWEAB L ENTE L. FEONBECIREE, BEIIRD
Y R

3. DEPC (250~500ppm) & H.O: (0.06~0.12%) #3 5C CHEEBICRINEh 2 LIBEIRE, BRIZEL
B ENS. £ U T DEPC & HeO: i3 6 RHRICHRT 2005, & 57 TEBRE C OMERICHK 10%/ml
RINT 3 &S 7 - UIEFITHRE L.

4. W (ale. 15.5) i kFEBIcKd 52 DEPC & H.0. OREERAII NS OBRERLRECRNZIN 2
EIERITIRITH - 72, £ L TK¥%EEIZ DEPC 300ppm Pl E, H:0: 0.03% LI LOBE TRAICRE XN
7.

5. EREFEOERD S, DEPC 400ppm Ll ERMOMPEICIIELE, ERNRKL SNt

BROITEAKEEEESELUTOR LR RANBHBICEHEHRL 9.
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