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Isolation of yeast from “Kurume Tsubaki MASAYOSHI" and application for shochu making on an industrial scale

'Shinji Mrrsutkt, ‘Kazuki Furuya, "Tsutomu Yamazaky, “Shunichi Nakayama, *Takahiro Opa, *Hikaru Suenaca,

*Atsushi Opa, *Yasuo NARAJIMA

('Depatment of Applied Chemistry and Biochemistry, Kyushu Sangyo University, 2-3-1, Mastukadai, Higashi-ku, Fukuoka,
813-8503, Japan

*Department of Fermentation Sciences, Faculty of Applied Biosciences, Tokyo University of Agriculture, 1-1-1 Sakuragaoka,
Setagaya-ku, Tokyo 156-8502, Japan

’Biotechnoligy and Food Research Institute, Fukuoka Industrial Technology Center, Aikawa-machi 1465-5, Kurume,
Fukuoka, 839-0861, Japan

Fukutokucho Shurui Co., Ltd. Arakimachi 1200-1, Kurume, Fukuoka, 830-0063, Japan)

Twenty-six yeast strains were isolated from about 2,000 flowers of “Kurume Tsubaki MASAYOSHI'
by using a YPD liquid medium (pH 4.0, 5% ethanol concentration) . Strain Q 20 was selected for its sugar
fermentation ability and productivities of ethy caproate, isoamyl alchol productivity, daiacetyl, and acetoin.
Strain Q 20 was identified as Saccaromyces cerevisiae by genetic analysis of the 265 rRNA D1/D2 domain.
A celrenin-resistant mutant Q 20-19 derived from Q 20 by UV irradiation was finally selected for rice
shochu making. The prototype rice shochu made with the Q 20-19 strain had a strong ginjyo aroma and a
mild taste.
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FRERE 2 58 (K2) AL,

2. HOFEBR

BBORBSEICIZYPD RS QBB ¥ X,
2R RT b, 2% N aA—-R) RV, F,
AR B s M IS SE R A 2% M A TS L 7
BT AREHIE, EHRICAREIK R M AT 55° T 4
B L ATV, A2BBICR—X 1L 4B L HIKE
KEMATHELZ,

3. BEORYY—=2Y
BRBAFKTANOAE R [1E3E] OK» 6 ER
BICE L2 % 2, 332, YPD #{hssi (pH
40) 100 ml W2 AL, 20T T 2 HHIEF R L 72
%B, BHIZLEICE U CERICT pH 40 ICHEL
Too BERBWEO 100 pl %, pHA40B L7V a— ik
5% (v/v) WZHRELL 72 YPD s 10 ml (¥
L., 25CT7 AMBEEE L, BHhoREE L UE
HOSBEDED LN, EEOEHEIFD Ok VwE#E
W BERRLLE pHA40B LU 7 Vo — ViR
5% (v/v) WZFAB L 72 YPD B HIc B L, 25C
T7HBIEEL, RS L USEMSESICL Y, B
27 A BYAN

R— A SIS LA A58 30 ml 42, &R
Boou=—% 1 ASEHEME L, 30C T3 AMEEsE
BL7, BREFOINI—ABLIUIY J — VD5
W&, B&EAkrzo< 79571~ (TOSOH 8010,
HHA5 9 A Aminex HPX-87C, ¥ ' RD # H
WTATVY, BCEEEEBE R R L oA ORI LTz,

4. BEE/IMEBA KSR

Table 1 DALAKRBAIZ LY, KEEE O/MEA LR
BEfTorz. MBEOI AT Y+ —4 — 600 ml 2B
BERAEE L, —HEREE L2 2850 10 ml & 30
L7zt #K400 g & MR T2T TS5 HHMERS Y
o WICTHELO I AT VY 4 — % — 1400 ml & XK

Table1 Proportion of raw materials for small scale
shochu-making.

Seed mash Main mash
Rice-koji 400 g -
Rice - 800 g
Water 600 ml 1400 ml
776

800 g #HMA T, 22CT 10 HHIBE S/, HEER
BELAAOERLTHEHMNET S L TBIFL.
TROAAAHIOBEE IL Ay ARBERBIIR
D Ad, EEEMES 80 mmHg, HHEEE 75C D4k
BCREEI AT, HlET7T VI - VIREN 4%
AR THEERRT L,

5. BRI

BEBT O — RS, BB E AT Voo
Effolz. EREEIGSEEG I U~ T 74—
(BEABERSM Y A5 4, HEHP S 4 Shimpack
SCR-102H) % AV BEREEEEICL D ITo 7. B
BOBSETOHEE TAZ7a 7574 —
(Hewlett Packard 5890 Series I, 7% 5 & : TC-
WAX, GL Sciences) # iz~ y FAR— 2 7
BREERIC T T o /oo WENREEHNE, A 7O VBT
V(100 ppm) & n- 7 IATAI—)L (2000 ppm)
DRABEE VT, 809 ml I HEBEER 0.1
ml ZRMLTHMEZT o7 T Y BIUYT
LFN (54 T7EFNVE) OFRF, A7
T 74— HESH (Shimadzu GCMS-QP2010 Ultra,
% F 4 TC-WAX, GL Sciences) # W 7:-H#
EAGE - NERELEEIC THT o oo PSR & LTI,
2-»% /> (4 ppm) FEEHANT, 8805 ml
AHBIEHETE 0.5 ml B L UBEEEZ 5 L 05 ml DiRE&HE
Wa 20 EiRE YMB L%, JlETiTo72.

6. EHEST
RIEBEE O 7 V2 — VIEE % 25% I Z %%, R
T TNEDEE SEZDINAT—TEM L,

7. BRORTE

g bk 2 b (Api 20 C AUX, bioMerieux #H54),
TTC Heta, B X U726S rRNA #{EF ® DI/D2 53
BEFIRAT 217 o 72 Y5 265 rRNA #1ZF o D1/D2 58
W oOWIELM% Table 2 1253 NLINLEY 75 4+
— 7 E%EW/o a0 = — PCR I THEIE L 72 DNA
%, PCR Purification Kit (MinElute, QIAGEN #t#%)
THVCOEREZTY, BEENOBRNE A ~ay N
AFF7 0T —EICEFEL, BLAST BE®1To 7
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Table 2 Colony PCR condition
(a) Composition of reaction mixture

2 %X PCR Buffer for KOD FX 25 ul
dNTPs (2 mM) 10 ul
Primer NL-1 (100 pmol) 1.5 4l
Primer NL-4 (100 pmol) 15 ul
Zymolyase treated cell solution 2 ul
SQW 9 ul

KOD FX (TOYOBO) 1 ul

(b) PCR condition
95T for 5 min
95T for 1 min
55T for 1 min
72C for 1 min
72T for 10 min

35 cycles

8. HFOCEBIFIGERKOER

L= RO FERE % Ichikawa &0 JE: Wi
LT o7z Thbb, SINEE R TIEERY
LRMM L2, 25 uM OBV L= r EE&t YPD F
MR F BA L, £ aoo— X Wi
B L 72,

Content (%)

Q1 T,

Q7 2

. ,
<

K-7 &

Fig. 1
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9. AL

MA L2 kg (K4 kg #K8 kg), TAKE
167% THiAH itz 22T OIRERB T TfT o /20 %
B TIRD L A A, EEBENED 80 mmHg, H1E

I 75T DM TR Uiz, B8 Lok,
#1r ARRTREL, BRERHEE EH L 7.
RERTEREEE

1. BOLOBBOXy -7

AEEAAE [IE28] O 2000 DIEE SRR S L, W
B, T — VIR L L TR R T
WIERE D & UTHE L5105 ENED b NN %
SEAREEHL (pH 40, =% 7 — 1 5% (v/v)) 128 LT,
25CTT HERR L, ZOMKE, BHOTEL fI
L7zao=—7% 55 BRHEE L 72, BLBE L 72 55 HRIZDw
T, Yy hO—2B LU b — A5, EREE
W EIRE L LT 26 BB 72,

BIF L2260 OB F ABHTOR - =5 /)L
&R % Fig LIORT. =8 /7 —MEREIR, K7 %
DO (#6%) PHIFEAET L= VEERL TW

HEglucose Oethanol

M13 D
#
i

M21
M22

Ethanol and glucose content in a koji extract medium.
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TVWHRETHRA Thol, $7:, Mo FAREHPROH
B EMER R % Table 3 10/RT, WML » TEE
EONTEEDL R, CLY VR ERESSVEIN E
RL7ze T8 /- VERED L UBREREOSIER L
D Q2HBIUF 16#%EIKL, LIBEOERICH
Wiz,

2. MEAHER
#ok 1,200 g /MEAKRFERO#HRE Fig 212877,
BWE S ORBESIL K2 LERT—RIHADILE

FOAENZLOD, TRD HAHTIHIHE R EIIHER
TE& Lol BRENL L AAERRBIEICOKEN
L, Tha—-VEREDHRBR W EHET L.

b B ABOEHBEIATEE R T Table 4 1Z5R T, 7
R O GBI K2 EKEL{ B R -TBY, %
) Y IBIZOWTRFOENEETH o7

BHBOBLERFOGME o225, BEED
—HTHLH T BT VE L UEEES VT IV,
K2 LD B TR L2z (Table 4)s F72, B
RERFIIC BT, +HFEBAMICIHR ) 2LV TH

Table3 Organic acid content in a koji extract medium.

phosphoric citric pyruvic malic succinic lactic acetic pyroglutamic
strain acid acid acid acid acid acid acid acid
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
K7 117.1 119.1 97.2 364.7 396.2 87.1 3155 1099
Q7 50.2 74.9 344.5 74.7 2154 1129 4094 859
Q19 35.4 67.2 3772 64.8 162.8 70.3 4094 784
Q20 58.8 75.3 395.1 722 151.0 72.0 479.7 885
Q38 70.4 80.1 388.5 76.7 180.3 80.3 507.8 100.9
F16 95.2 97.8 4395 104.3 2145 1055 583.0 1138
Mi11l 80.5 93.7 494.2 86.9 221.0 938 563.1 1179
Mi12 58.7 73.7 382.6 68.6 175.7 733 4629 89.8
400 —B—-K2 —4-Q20 —O-F16
350
300
C)
= 250 |
2
S
=1
T 200
=
20
; 150
100
50

Fermentation time (days)

Fig.2 Fermentation curves in a small scale rice shochu.
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Table 4 Organic acid and aroma content in a small scale rice shochu.

phosphoric  citric  pyruvic malic succinic lactic acetic pyroglutamic phosphoric  citric
strain acid acid acid acid acid acid acid acid acid acid
(ppm)  (ppm) {ppm) (ppm) (ppm) (ppm) (ppm) {(ppm) (ppm) (ppm)
K2 667 3004 ND 229 744 633 169 154 5.9 13
Q20 667 3066 ND 533 933 865 79 155 106 44
F16 670 3019 ND 434 950 864 108 151 115 4.0
% EHIET L7z, ZFODI/D2 S 2 BIET HPCRTI A v — 7T

T TL—NORELENBYA TEXFALBLUT
M YOG ETo R, QURIEY A T EF L
BEDHIIER (02 ppm) BTFH27 & b A Vil
PREK2D 128 THo72h, FIeHRIZF 4 7EFLiE
EASBMBRAD E» D7 M VEENK2ZO 15/
Tholzlz®, Q20 ez EEEL .

3. BRORE

BHL7 Q 20 MOBRICOWT Api v FEAW
ERE bR ML s 2B, FVa—A, T b—
A, A5 b= AEOWEEEL R LN, Fu—
A, kO¥F—R, 97 b AHOMWELET RS R
Pofce BIRRO TTCREZITo R &Toa
O = — A EAICRE S 2 L7z, 265 rRNA #

35
3.0

2.5

Content (ppm)

=

in

29
1.5
1.
0.
0.0
SR T R O R R U SR RCRE

T#H5NL-1 & NL4 #ffvi/icaouo=—PCRIZ L D3
& L 72 DNA By 018 ECS % #12 BLAST #3247
o 7ofER, 100%BDOHMEEZ R Lc/zo, Kik% Sac-
charmyces cerevisiae & [F]5E L 720

4. VL= TEEHEO DB & Bk
IMERARERIC X 0 B S N7 Q 20 ok AR
HLAHR VL= VIR EET 5 9B iU
TEL, TNHDOBRIZOVWTHI ¥ AH (30
ml) ZHEHLC, v B S VAEREREY BT L
TAER, A7 u VBT FVAEREDN 24 ppm BLET
Holz 11 HEFRIELZ (Fig 3). D 11 RIZDOWT
2 BN TMEARBRERE T, dAAGHB LU
HEBROBRETEMEAT - 235 R, FRONT VANE

Pop PP

AP Ak AP A

a cthyl caproate

D

S o
R

eI

Mutant strain derived from Q20

Fig.3 Ethyl caproate content in a koji extract medium.
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Table Sa Ethanol and organic acid content in a small scale rice shochu.

ethanol phosghoric Citljic pyrt}vic ma}ic succ‘inic IacFic ace.tic pyro glgtamic

strain acid acid acid acid acid acid acid acid

(%) (ppm) (ppm)  (ppm)  (ppm)  (ppm) (ppm)  (ppm) (ppm)

K9 167 545 2407 ND 179 712 656 141 136
Q20 16.6 508 2511 ND 471 961 1060 61 147
Q20-3 16.7 493 2633 ND 505 886 962 47 108
Q20-4 16.6 503 2664 ND 527 910 952 59 144
Q20-5 16.6 504 2711 ND 534 940 867 62 145
Q20-13 164 504 2639 ND 531 912 980 59 143
Q20-19 16,6 506 2702 ND 520 902 832 44 90

Table 5b  Ethanol and organic acid content in a small scale rice shochu.
ethanol phosghoric cit?ic pyrgvic ma.lic succ.inic lacFic ace‘tic pyroglgtamic

strain acid acid acid acid acid acid acid acid

%) (ppm) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm) (ppm)

K9 16.7 433 2387 ND 190 673 631 164 102
Q20 16.6 396 2502 ND 490 983 993 62 163
Q20-21 16.7 385 2623 ND 565 948 960 56 142
Q20-27 164 371 2621 ND 554 972 891 46 95
Q20-37 165 366 2719 ND 574 1034 806 53 138
Q20-38 165 384 2567 ND 554 928 1009 51 128
Q20-39 16.6 358 2640 ND 555 955 915 57 131

FThHh, REHOER)LEY ZHHMET LI 70
VEBIFLEEEET S Q2019 BB L /-
(Table Sa, 5h)o

5. ER{tEER

#ok 12 kg OEHNER T 72 BRIC L %
IZBWT, =K ZRLAADLL LAY EHEE LW
BEERL, BEROTNV I VIREIZ185%L K2
D185 %L EXEr o7, SHDNIRT—IZLDERE
MEEE T oo/ R, K2 & Q 2019 Mk Tyl L 7ok
Bix, A7 —£BPRHTE, [HBEEISEL F
A% ] OBEETH o7,

APIFEIC LY, ARNAE [E#R] 20 RS~
IS 8 7 Saccharomyces cerevisiae % Q 20-19 Bk %
THE BT AILNTEL. KEMKE [AEXKBIE
FEELE] LIRS AT LT LT,

8

A B3] o oBEBOSHEL L UFE,
ST b = SRR OBIRIC L D B S NAERE
W TRBER ORI E 2 A7,

T, Wy / — VSO E AV CHEE R
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BofREREs WA, S L BB OBEEEL &
DEREFEMi2 5 Q 20 Bk 2 BAGBIR L 20 ZOBRD
TTC % B X 17265 rDNA @ D1/D2 15 LB 5 f# 4T
12 £ Y Saccharomyces cerevisige DI HEMTH 5 &
FEL. BNV L VItEREERNS L TELRZQ
2019 BRiZHME (Q 20%R) D2 fERRED N 7O L EiE
AEREFALTEBY, ¥4 T7FVEOEERLALR
WZkhh, R AWCERRERIT o, HE
1k [GEBENEL, A0 kO%)] ThHorI L
P, TOBEREHVE, REROBRIEEIT) L
2 L7

BE

D ke, BRIVEE FHRT, BHEET,
SAORIEAT : §Ef, 99, 878-881 (2004)

2) HEARE :EEW, 97,26 (2002)

3) EEMA, KUMs—, FWHET EBFHE
B - B, 105, 546555 (2010)

4) EOM—, SR, BE—E kg K
BIEZE, #EER, BHTA: £WITH 87,
356-357 (2009)
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