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Studies on Fermentation Control of Sake Mash
(I) Effects of Temperature on Fermentation of Saké Mash Using No. 7 and

No. 8 Kyokai Yeasts

Shado Hara, Kenich Otuka, Kiyoshi Yoshizawa, Keiji Hosoya, Masayuki
Kitta and Kazuo Morinaga

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

Effects of temperature on fermentation of saké mash were studied by comparing two
kinds of typical saké yeasts (Kyokai No.7 and No. 8).

Their highest temperatures during fermentation of saké mash were controlled to
reach 12°, 15° and 18°C respectively after 10 days, and furthermore the fermentation
experiments were conducted taking the 10th, 15th and 18th days’ mash samples and
incubating at 10°, 15° and 20°C respectively.

Results were obtained as follow.

1. In the case of low temperature, 7-mash (inoculated with No. 7 yeast) fermented
normally, but the fermentation of 8-mash (inoculated with No. 8 yeast) was extremely
retarded in the last stage. On the other hand, both 7- and 8-mash fermented normally
at high temperature, but slight retardation of fermentation in the last stage was
recognized in 7-mash. From this fact, it seems that No. 7 yeast is suitable for ferment-
ation at relatively lower temperature and No. 8 yeast at higher temperature.

2. Difference in the growth of No. 7 and No. 8 yeasts at temperatures 10°, 15°, 20°,
and 25°C was not recognized and the number of yeast cells in 8-mash was larger than
that in 7-mash. Therefore, the retardation at low temperature of 8-mash had no relation
to the number of veast cells.

3. The surface appearances of mash in the last stage of fermentation showed no scum
formation in 7-mash, and scum formation in 8-mash regardless of fermentation temper-
ature.

4. Saké drewed by No. 7 veast had a lower content of total acid and a larger content
of isoamylalcohol than No. & veast.

5. The amount of F-N in the saké was not influenced by the kinds of veast and it was

larger in the ones fermented at high temperature for long time.
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Table 1. The mash bill of saké brewing.

. K
Hatuzoé | Nakazoé | Tomezoé |

\
_ Moto i(the first  |(the second |(the third |  Total
“(seed mash)' puchmg)‘ pltchlng>| pxtchmg)‘

Total rice, kg | 4 ‘ g . 15 E 23 80
Steamed rice, kg 2.8 5.6 | 116 j 18.4 | 38.4
Koji-making rice, kg | e 2.4 | 3.4 }‘ 4.8 | 11.6
| ‘ * |
Water, r 6.4 8 1.8 30 60. 4
Koji-making rice w : ; g
Toml Tioe <100 so % | 226 196 1 282
Water %100 160 . 100 106 | 126 121

Total rice

B L& ﬂ%ﬁ@*v“%%mﬁ7%«8“ SEILAK, #WEl -7, BBBORERSRT12%. 16° 18CIK
o &SI ENENGEE L (Fig 1),

2 BRHHUER cn«/I@é%%(1§®ﬁéﬂomhmn>@Fﬁc%<:&a<,m%@ﬁ@
H#: 5, 10, 13, 180 BRUCIEA L, BEAES UBEERAL Lz, Cn2Be > E=H7 7 2310200 ml
S, 10°, 16°, 20°CORETO &> @its s, SROTRORE L MKIIA HOBOZMS TWEL
7c.

3 BBIUERBEBORZIHN Isoamyl. isobutyl alcohol MERIIZITEINTHEILILAOHEE 100 m!
AFEE L, T 80ml 2k T 100 ml 1T L LOESRIE L, KEAF MR TEE LU (B7 4
Dinonyl phthalate, 2m . 78°C).
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Fig. 1. Changes in temperature of saké moromi
mash during fermentation.
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Fig. 2. Behavior of degree of saké meter during
calké moromi making.

Fig. 3. Behavior of degree of alcohol during saké-
moromi making.

BREKUER

1) HEBOEMBER SRBECLOBEBEEOEBRRI Fig 2, Fig. 3IURT. Chicks & 758N
12°, I5CTHBE T TEL BABEESRD Licds, 18CTRERPICOHTHLTRHZBBICIE -7, F 858
BclRISCTh-E L BABEESBL L, Lo TTra—VAERSEOSMIZIZCTIRI0ORE (Bé4.8
ale, 10.3%) WH» SEEFIIER CBRIZE YD, DABEE-20ETIIEACERMAEL L. ThwATva—
RS Fig. 4 02 & {EEICEN, il (15°C) TR TEBEB UEEICEABEERBLT 3
B8, —20fHETHEENBEAZE. COXIUBEHLHL T SHERLENEREMETHY, 8 SHRIIL
BYRRHEBETHEEEIONS.

2) BERBORIZT>S HKRBAECEIHERLLEL BER—DOLDTH > BRPOBET SR TFIEE
Y. 8BREIEETH -7 (Fig. 4). FES» & 10kg /MEARBROKE, BEROEHSERYOEY
SICHBT B EERNTHVEY, ARBRICIVBORRENETOLICILALEE B XZIRN Ebr 5.
TSR OWMBMERBET2LEEAEHETH ~7-. Table 2 ITRTCEUETHL 8 B H 4.5X10° {EF
TNTEY, LOSREAMAFL YT U—BBELTH -7, L L—RICEY, BroEsBRBORT S
CHEEAEZBENHIBHGHY BICERORRA) » $7GERMOET S LR - THEBS—RICUTHE
KIS tdbhy, MBEOBBEIOVL UARLUKOBIRS BOH, BUXKDOER, BRI CmIEEL
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Kyokai No. 7 yeast- moromi mash.

Kyokai No. 8 yeast- moromi mash.

Fig. 4. The surface appearances of moromi mash in the last period of brewing.

Table 2. Number of yeast cells in moromi mash {fermented at 12°C.

Number of yeast cells Number of yeast cells
Days in 7-moromi mash Stain % in 8-moromi mash Stain %
X 10%/ml X 10%/ml

17 4.6 19 6.3 26

19 4.1 17 6.0 24

20 4.5 20 | 6.0 13

(In lower moromi) (4.6) (15) i (6.1 (26)
In scum | 45 X10%/g 9.3
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Fig. 5. Effect of temperature on growth of Kyokai
No. 7 and No. 8 yeasts.
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Fig. 6-1. Decrease of weight during fermentation Fig. 6-2. Decrease of weight during fermentation
for the taked out saké moromi mash for the taked out saké moromi mash
after 10 days pitching. after 18 days pitching.
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Table 3. Degree of alcohol in saké produced by fermentation at various temperatures of
the taked out saké moromi mash.

. Davs from pitching to taking out
Yeast strain- ; P g g out

{ferment. temp. 5 r‘ 10 | 13 18
§—15 6.7 (1) 1.0 C1) ?17.4(1) i17.3(1)
8-—20 | 16.4 (0.98) | 16.9 (0.99) . 17.5 (1.0D) ; 18.0 (1.04)
8—10 15.0 (0.89) 1 15.9 (0.93) | 16.2 (0.93) 165 (0.95)
T—15 6.1 ( 1) 16.0(1) 1.1 (1) | 169(1)
7—20 L 161 (1) 6.7 (0.99) 16.6 (0.97) } 16.7 (0.99)
7—10 . 15.9 (0.97) ‘ 16.6 (0.98) | 17.0 (0.99) = 17.2 (1.01)

|

Each 200 ml of saké moromi mash during fermentation (after 5,10,15.18 days pitching
respectively) was taken out into 500ml flask with a fermentatxon bug as described in
experimental, and then was fermented at controlled temp. 10, 15, 20°C respectively.

Figures in parenthesis show the ratio of degree of alcohol in sak¢ produced by fermentation
at 10 or 20°C to that at 15°C.
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Fig. 7-1. Sakeé meter of saké produced by fermen-

tation of the taked out saké moromi
mash. 5.57
3.0+ 5.0 7-20
2.8
261 457
241 Z 401
2.2 ! 7-15
> - 8-20
Et:, 2.0" 35—1
Q
< 1.8+
7-10 3.0 7-10
.64
1.4 2.5-
.27 8~-15
1.0 201 8-10
5 10 I3 18 5 10 3 I8
Days from pitching to taking out Days from pitching to taking out
Days | 5010 13 18 Days P13 s
Acidity in the |No.7!20! 22 ' 24 | 24 F-N in the taked No.7 | 14 | 17
taked out saké 1 ‘\ out saké moromi ‘ |
moromi mash  |No.& 20 22 25 25 mash -~ No.g ' 15 ' 175
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Table 4. Analysis of Saké produced.
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i

i i .
.+ Saké | ! | ! < l Isoamyl Isobutyl
fermentation | oo | alcohol l Aldehyde T-A % F-N | “Zlcohol alcohol
temp. \ \ ; ! i i
} | % ppm i E ppmy pPpm
7—12 | ~5.1 | 17.9 . 88 | 20 | 2.3 | 18 45
‘ | ! ! ,
7—15 | -3.3 : 17.8 1 45 g | 2.2 P19 65
;-8  -60 | w6 71 21 | &1 180 | 40
; | i | | |
| i ‘ | : |
g—l2 | -2 = 14.8 78 2.6 | 2.3 140 | 53
g —15 ‘ ~19 15.9 | 44 25 27 M5 | 4
g—1s | -2 | 182 | 6 26 24 w560
| ; : |

BE/Nx ¢, isoamyl alcohol A%\, HEHDOBOBERIZEHTH D5 EHD BEEEROBEOENIZXD
(TTC %57 Red & pink) ARREOBENREETS L LA, FEED LIRT PR TEROBEB LR

SRR TREBROREICI DBENNIEVELD 7T EAWE LT, SO FIEEBRA S LERE JURE
PERBEIZBNT, WThb 8 SHEEOREOHNAEVORTS, 8SHBOEVICIZbOLFLON

-

D

F— NIER OB ST/ S OasEBER A LRBR OB SRS BERED OBV, ChBEOREER
T OMEEERSE, < » BERTROBICEM LD EZAL oNE. % 7 aldehyde (Z15°CEEEESL TR BN
x ¢, WROBREIGE LIWVERE (7—18, 8—12) TEESNABECBOTENKE (/. T s
%%btwivﬁ@@a%&%&~ﬁut.EK@E,7w3~wE&®%w7%ﬁﬁﬁﬁ,s%ﬁ%ﬁﬁ@%
THAHTDTHS.

3 B

BeTs, sESEETHERL. BOSEIZ SN ENHKRI0E BICE&E12, 15, 18°CIT 5 & 5 IHRE L THEE
BEr Bl -t XoICI2CEBO™EKS. 10, 15, 188 BOBARAH L, 10, 15, 200CTU & 23N TEE
BXxuis. BOoNERRIOEOLBDTHL.
® 7TEBE» LN ABMIEETESICERE LN, 8 SR, 5 B EKEE - M I TSN EE S
LB ot 575 85, ME: LEETIRIESICEEET 20, RPITHhTHIC7 SROBE R
K@Oﬁ.g@%%@b7?ﬁ§um&m@m&v8%@&@%@@@&?55&%16“5.

Q 78, 8EMBOZEEFOMIEOERRDMII, B8 5ER BB OB T SEhOBERED b

BLAKEMmoT. TOIED 8 SHEMER TEEMSRERICLL I REBRCRERERTSH .

G ESEmoBT . TERESE. sSHMREETHY. INREREAEIIERE T -

T 7 B S oS, 8 BEROI S D L ARV E <. isoamy] alcohol DEEMNE D - 7.

@ /fﬁ)aeiL?:(Z%u)F—Nv)é\ﬁli?%ﬂ@@mm, WMISETHY . L UABMRBTHETEJEENZbOI

NI | -El ectronic Library Service



The Society for

Bi osci ence and Bi oengi neering, Japan

880 B Bi-AEH—-ER OR-EAEC-BEBZ-BAKNE (@I $43%, 19654
X [
1) LZHEERDEEEE . B, 59, 519 (1964) . 8) 7EF: By, 60, 83 (1965).
2) Fkil, =H g, 43, 629 (1965). 9) Kix. E., 43, LE B, 58, 631 (1963).
3) BE, Wi, §UE, T B, 59, 358 (1964). 10) FrE, FEEE, RN ALk, EE . S5 44
4) UNRuL, Him. FEL FH, B Pl BE (1960).
54, 282 (1959) . 11) # .k B, 58, 674 (1963).

5) B, ZE. Wi @ERsn. 185, 50 (1963) . 12)  |LH : EER. 53, 678 (1958).
6) ZE, REE BT, 3 Bhasah. 185, 64(1963). 13) L BLEoiTI2. EXNE
7Y Kig, JB, HiR, BHE, Fuk. @5 REE, 14)  #H), Bl 4L, 37, 398 (1963).

SE{LFEREREK.

(I8 40.7.2 Zf)

NI | -El ectronic Library Service



