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The utility evaluation and characterization of yeast (MF062) isolated from skochu mash in commercial scale

brewing tests

Hideki YamamoTo", Shigeru Mormmura®, Masami Mizurant, Kazufumi Yamapa®, Hiroshi Ocur’,
Kiyoko Takavama', Tetsuzo Kupo', Hiroto OnTa® and Kenji Kina®

(IMiyazaki Prefectural Food Research and Development Center, 16500-2 Higashikaminaka, Sadowaracho, Miyazaki City,
Miyazaki 880-0303, Japan

*Graduate School of Science and Technology, Kumamoto University, 2-39-1 Kurokami, Kumamoto City, Kumamoto 860-
8555, Japan)

A commercial scale for shochu production tests was carried out using Saccharomyces cerevisiae
“Heisei Miyazaki Yeast” (MF062), which was selected for its superior ability in terms of alcohol fermen-
tation and aromatic ingredient generation among 272 wild yeasts isolated from the skocku mash of shochu
breweries. Alcohol yield and general components in shochu production using MF062 were the same as
those in industrial yeasts like “Miyazaki Yeast” (MK021) in seven skochu breweries, namely, 3 sweet po-
tato shochu and 4 barley shochu breweries. Five series of sashimoto were also performed with constant
high alcohol vield. Shochu produced using MF062 was awarded high scores in the sensory tests. Investiga-
tion of the relations between sensory tests and higher alcohol (n-propyl alcohol (P) , i-butyl alcohol (B),
and i-amyl alcohol (A)) in shochu showed that shochu with smaller A/P and A/ (P + B) received better
evaluations. Skochu made using MF062 received high evaluations because MF062 could produce a suitable
ratio of higher alcohol. From the above results, it was confirmed that MF062 could be used for commercial
production of skochu just the same as with commercial strains which have excellent brewing properties.
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EREE,rLEEERICFEINTYS, LPL, £
FRILT AHEE ORBHFEICD 2 2050 BB ORE % 3
LB 7 8ET 5700101, BROBROBZIL
T EVBEETHL, I TEELIX, BHENOD
BEES & A A b EEIE L7z 272 BROBFAEBERRIZ DO\
THERE BERER BREO/MOAFRERITV, B
EEER L BRI ICEN - FTRRE BT ER
B (MF062) % BIRT 5 LITmIL722Y,
MF062 i3 HERHRE L CERETFEITOER, S
Saccharomyces cerevisige \ZJ& L T\ 5% LR S 7z,
F72, MFO62 IZBEI S A AN H N BEL - O TER
WMHEL EDLEWI &b, BEBEORBOTREN
PEWEE LBETH L LEEZ LN,

KEFFETIE, MF062 %/ L TITHHEETORE
RBEELT, BEECHEESLHRBETHILET
MF062 DEREIZ DV TRE 21T o 720
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1. BEOHREES

MF062 8 X OxHR & L CEIGER: (MK021) %0
EHBREHER L, TEER FREE3 -FBIUE
WEE 4 » T CRZ ABEES ORI Shochu 1 ~ 70
BEEMLE.) KBWT, ERRECORREE
To7z0 B, HE, EZSOHEIT Table 1 IR
FETHEHEGBIIBELERBVITo 7. HONTEEYL
FIAKLTTNVI—= Vg 25% (v/v) & LRI,
No27 A#% (ADVANTEC#) 2 HVHRETIZTA
BETEE 287, T4 4 X BLEII T
577, %8, MF062 3 & UNMEBOEABEDOHLAA
&EFA—& L7z,

2. PMRFHE

FEEWB L OERE O pH, BE, B4R, F
SNy — VB (TBAME) BIU 7LV

OHHTE, ERFERESATE 2o T/, BE
D—BELERFOSWFEIT Az~ 757 (GC:
HEWLETT PACKARD #6890 SERIES II) % i\
T, EITFARYTAI— LI OoNTIEH A 7 0
< b7 T TEESHE (GCMS : BEEFHEGC
MS-QP2010 Plus) % A Vv:T, Table 2 D#lELMET
fFotee BEIOE ) FARY T NI — VEIESEOH
#qix, Ny FAR-ZBFEM~ A4 7 ol (Solid
Phase Micro Extraction : SPME) % 8 W C4T - 72,
T =5 25% (v/v) OBEEF5 mL B L RERE
B (1-~r % 7 — 250 mg/L) 01 mL % 20 mL
BHTANL T VIZANTERL, BESERE
AOC5000+ — b4 ¥ =2 ¥ —%FHWvT 40T, 500
pm THEIFEL 2250 5 5ME L7227, SPME 7 7 4
JN— (SUPELCO 85 um R 77 JL—}) 28H
LT30S HEBEHL 276 ME 24T o7, BER
SPME 7 7 A /N—% GC-MS Z{&DEAORN T 5 4
BHL T 7,

3. ELHELEAEIREOHREE

Table 1 1278 Shochu 5 D4t O BEE T2 B W
T, BIFEE 15 ton DEBEERBEEERZL D LTI
ofe LB LIS EATo 77, B, B, BHED
FHEEZODWCTEBEEBITo7. 2B, ZLHER
IR3BEDL AA 6L ZHEBEORDL DI L KA
AAREFITINZ 720

4, ERERE
CEERTHEELCERRSOROEERERTo .
50 ZROMEFRIL 5 RS MF062 % L7 BB TH Y,
P o456 R1E MKO21 S0 EREER 2 H L 7288
Tholo TOEEIZTVI— V5% 25% (v/v)
WHRE L, BEESSOETEB L UEBEE L VR
PIRRENE 138 /R YR LTI AR (18,
2: R, 3:7) CTERBRELTY, BEYEML .

Table 1 Conditions for the commercial scale of shochu brewing tests using MF062 and industrial yeasts.

. . Sample Amount of Ratio of Ratio of Days of Days of T Tonic
Main material narrgl)e material (kg) koji (%) water (%) seedyrnash mainymash Distillation method exchange

Shochu 1 6,000 20 60 6 9 Atmospheric pressure No
Sweet potato  Shochu 2 4,800 20 65 5 10 Atmospheric pressure No
Shochu 3 360 20 58 6 10 Atmospheric pressure No
Shochu 4 2,700 50 160 5 11 Reduced pressure No
Barley Shochu 5 1,500 50 150 6 15 Reduced pressure No
Shochu 6 880 47 146 6 13 Atmospheric pressure No
Shochu 7 450 50 133 6 14 Atmospheric pressure No
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Table 2 Conditions for GC and GC-MS analysis
Gas Chromatography
Analysis equipment HEWLETT PACKARD 6890 SERIES I
Column J&W DB-WAX ID.053 mm X 30 m, Film 1 um
Oven temperature 50C (5min) to 225T at 4T /min (hold 5 min)
Carrier gas Helium, 3.6 mL/min
Injection (Oven temperature+3) C, on column
Detector 300 , FID
Gas Chromatography-Mass Spectrometry
Analysis equipment Shimadzu Corporation GCMS-QP2010 Plus
Column J&W DB-WAX 1.D.0.25 mm X 30 m, Film 0.25 um
Column temperature 50C (5 min) to 230 at 4T /min (hold 5 min)
Carrier gas Helium, 1.30 mL/min
Injection 230C, SPME method
Total flow 30.0 mL/min
Ion source temperature 200C
Tonization method Electron Ionization
Detection Selected Ion Monitor
Tons measured for identification
1-Pentanol : 55 (41, 70), Linalool : 71 (55, 93), a-Terpineol : 59 (93, 121),
Citoronellol : 69 (67, 81), Nerol : 69 (68, 93), Geraniol : 69 (67, 68)
Mass numbers in the parentheses are ions used for confirmation.
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1. B U BB O—RRS

MF062 6 L UEHER 2R L -FEREBIUE
BB ORBEEEIC LV E LN BE oO— KRS (pH,
BRRE, 24V ERAY, TBAfl) % Table 31Z7R L72
pHB X UBEIZOWTIE MF062 3 X EBERD
FERICBWTREZERRON P07z Lh s, £2TO
LAARIBNTRBIIHREFLEL CERICEATZLE
ZONT2e ZOT EIFFHRVTORMBB L UEHO/N
HERERR, FEREEO/MEARBROBRE—B L7,

%mwT%EL#%mii%@ﬂ%ﬁwt%@tﬁ
FARETHY), BEBIUBE»BLREFICHEI
Thhiz b ERES i,

2. WFILIa—VRES

MF062 8 X EREBER* R L - EBERB L UE
ﬁm®ﬁ%%ﬁchﬁéﬁ7w:—meE%wa

R L7 BROBWZLAREBZRSNY, B
Eﬂ"ﬂin"fv 200 L/ton TH Y, FBEETIEH 420 L/ton
Thoto TOZ EHPLIHFROBRIEEIIBNT,
MF062 IZEHBER & AL, EBLUTEOWTIIC

Table3 General components of skocku in the commercial scale brewing tests using MF062 and industrial yeasts.

Main material Sample name Strains pH Acidity  Absorption of ultraviolet portion TBA value
Shochu 1 MF062 46 1.2 601 126
Industrial Yeast 46 1.1 647 129
MF062 46 14 985 204
Sweetpotato  Shochu2 4 ivial Yeast 47 12 965 234
MFEF062 45 1.0 248 23
Shochu 3 Industrial Yeast 45 1.0 231 28
MFE062 5.2 0.5 20 2
Shochi 4y fustrial Yeast 52 05 36 5
MF062 42 2.1 40 10
Barlev Shochu 5 Industrial Yeast 42 16 28 24
e Shocins & MF062 44 15 2061 692
¢ Industrial Yeast 44 13 1861 477
MF062 50 0.5 770 185
Shochu Ty Sustrial Yeast 50 06 1060 286
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Table 4 Results of the commercial scale shochu brewing tests using MF062 and industrial yeasts.

Alcohol

Mo Samoe txﬁEE; content of  Maturing  Distillation Cﬁgﬁ; Alcohal yield
. p Strains D matured  rate of mash rate of mash (L/ton (raw
material name of main mash main mash (%) (%) unblended material))
() (%) shochu (%)
(]
Shochu 1 MF062 35 132 98.4 96.9 37.0 193
Industrial Yeast 35 130 101.2 97.0 36.6 201
Sweet Shochu 2 MF062 34 14.0 82.1 97.3 38.2 207
potato Industrial Yeast 34 14.7 81.9 97.0 37.9 207
Shochu 3 ME062 35 135 931 95.3 36.7 199
Industrial Yeast 35 136 928 96.8 372 199
Shochu 4 MF062 32 173 102.1 97.0 444 437
Industrial Yeast 32 171 100.9 95.2 435 431
Shochu 5 MF062 31 178 905 98.0 42.8 420
Barle Industrial Yeast 33 17.8 95.9 97.6 432 427
v hooie 6 MF062 33 175 1024 9.7 363 417
Industrial Yeast 32 174 93.7 97.1 389 412
Shochu 7 MF062 36 19.2 100.0 954 45.0 438
Industrial Yeast 35 17.9 100.0 954 44.0 410

BOWTHERLT VI VEENFTRTH S Z L5555
Bolze SO LITHIH BT BFEEE O/MERR
BEOHERE L —K L. MF062 X B iREHIZB VT,
ERABBEHE LTV a— VEERNIENT L85
BoTwa Y Livl, SEOBELECIREERO
LAAREEENICTEETH), BRIZEL-TH
BADLVAREIZ DD S 2ho 2ol iMT IV a—
WNERIZ BT MF062 DBEMEDSTHREICED SN
Lol EZ B5iLiz,

3. BEROBSES

MF062 3 L UEHER R L TRELZFEB X
UEOHBRREREE OF S ERE % Table 5 1R L
Fro BRI OREIT MF062 S0 Bl 7 E F B AF 5
DEERNE HRTRREW T L0 5, MF062 B EE
BTG 2EERTEEET LI LT oz, T72,
- 7F VT VT — A MF062 BLoo BBt S E B 8l
OB & HRELEENTVWB I EDFG D olze D
BN, B OFBE B L ORER O/MEAREBO
WRE-F LA, /2, FHEE LY LEREICOVWT

Table 5 Volatile components of sweet potato and barley shocku brewed in the commercial scale tests.

mg/L
Main B A/ (P
mate.  SATDle Strains Ethyl iButyl iAmyl Phenyl 150 FIVL ppoal AP gy
rial name acetate v alcohol alcohol ethyl amyl - capry- ethyl Total  Ratio Ratio
alcohol acetate late
alcohol acetate

Shochu 1 MFE062 91 98 209 450 55 7.1 1.6 13 914 46 15

Industrial Yeast 91 93 207 444 54 7.6 16 1.3 900 4.8 15

Sweet Shochu 2 MF062 91 86 234 353 62 5.5 14 1.3 834 41 1.1

potato Industrial Yeast 77 80 184 372 72 51 11 17 793 46 14

Shochu 3 MF062 79 116 214 385 47 6.7 11 13 850 33 12

Industrial Yeast 64 104 194 378 50 6.3 1.0 1.6 800 36 13

Shochu 4 MF062 93 147 193 511 64 9.6 0.9 1.8 1019 35 1.5

Industrial Yeast 80 127 155 511 65 10.0 16 3.1 952 4.0 18

Shochu 5 MEOGZ 81 118 176 438 46 58 11 0.6 866 3.7 15

Barley Industrial Yeast 84 103 140 459 47 7.3 1.0 2.3 844 45 19

Shochu 6 MF062 57 96 195 363 687 34 0.6 1.0 782 38 1.2

Industrial Yeast 58 107 151 350 57 3.5 0.5 0.9 727 3.3 14

Shochu 7 MF062 77 167 187 410 56 7.3 1.2 1.9 907 2.5 1.2

Industrial Yeast 60 136 146 384 49 59 — 2.1 782 2.8 14
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FTFNT NI VEOERT VA — VERDHIE S
NDH, —H, SARPIIT I EFLENEICEEY
Bl, T4— RNy 7HERZTTT I BREGRD
RISAMEIRL, BETVI—VEERINARL 2D,
COBAE, TV v eBRBIZIVERT VIV
PERSN, bAAFTOTI/BEELEBEOT I/
BB D AR OBREIZL VERBITKEEE IS,
MF062 i W TN ORBRICLY - TF VT VI
WAEBEMIE 25 LIS NS, BlcowTiE
SHOMFTRETHHLEI TS, $/2, 730
TFhA—=VIZALVEERGTDA VLT VT FD
FBRETH B - D JEE IS C T NDHE, BN
EEIWMET T A EEMH LY, SEELE L 2 EE
Di-TINTLI— VERER, BHABEOEVIZX
LEEFRON P ol BT VI VEITEENCE
BRpir e L CEBEREE AR LTWEY, TA5D
B ORI S BERICKE BB 5 Y, MF062 £
BLUEHEBBEOREICOWTLETINT IV I~

V/p-TREVTVa— Lol (A/PI) BFHET S
&, Shochu 6 DAV TIE MF062 BLo> B A7 FIBE f 5
DFEE & HABENEOERZ R L7 VBERT & 7 A
YIEETINVTNVI-AREL - TRELT V-
MBI EDEROERODEDTH S M7, —
7, MF062 B BEE 13 A/P AT BN/ SN L2t
Ahrolaht, FRERAOEFSIZOWTIZASBEMC
MRE L 72V,

Table 6 ICFREHORHETHLE/ TN TN
-V DWTR L2, B YA EREENLE
I TNV UETERIE S A AR THEROR- STy
=PI LY MKRGRBENTT = — B IR
—VHEREL, FO—WIBRICLY Y ko —)L
BB SN, T2, BEITROBEBIIIY ) Fo—
VB Ve FNERA—MICEREINS Y, MF062
BOEBEEOY PO AT — VERITEHBRHOER
BT Shochu 1, 3 T34 {, Shochu 2 Tl
A& TH o7,

4. ELHERR

MF062 DZEL b L2 L 2 FBREOLAARITH 72
#ER % Table TIZR Lo, MMEBLHERL-BAL
1IHEPSHMBZFTELD EE T o BET BT
&, BEIRIAZRDT N I-VABIVERED
TV — VR EOEICERNIRON o7, L
7edio T, MFO2 IZERBELFMARIZEL D LIZL
HBEBENTRETH L LEZ b,

5. FEBRROERRE

FHER S0 RO ERERAEZ T o /28R, Fig 1IR
FTEIICTHENEE L 2B HIUEWEDERENT
MF082 BT dHh o 7z, FERIX AR, T&hw] [¥F
OFEY L, THEL (k] SORFZIA Y FFEL
N, BVEITH o ze ZOM 3RO MF062 SLEER
WKOWTHENENFHEA2LUT TH Y BVEEAT
Holze TOREREPS, MF062 % F\VTHEEL

Table 6 Concentrations of mono-terpene alcohol in sweet potato skochu brewed in the commercial scale tests.

(ug/L)
Main material Sample name Strains Linalool a-Terpineol  Citronellol Nerol Geraniol
Shooh 1 MF062 67 120 46 32 34
OP% % Industrial Yeast 57 105 30 21 25
MF062 69 92 60 40 39
Sweetpotato  Shochu 2 4ol Veast 65 92 60 4 47
MF062 53 78 117 55 42
ShochU 3 1 justrial Yeast 69 87 107 52 59
F108H F 15 49
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Table 7 Alcohol content of matured main mash and alcohol yield in the commercial scale barley skochu brew-
ing tests using MF062, in which 1.5 tons of raw materials were added and reused mash (so-called
“sashimoto”) was used as a seed for fermentations.

Seed for fermentation Alcohol content of matured Alcohol yield‘
main mash (% (v/v)) (L/ton (raw material))

Pure yeast 178 420
1st reused mash 17.8 419
2nd reused mash 179 424
3rd reused mash 17.6 428
4th reused mash 179 423
5th reused mash 17.9 423

HOWBEIZRIFTH A LI S Wi, EREFMAN LAL
BIUTRTH o FERHEE S KT DO 10KD n- 7
OELFALI=), - TFUTNI-VBITET 3
TN a—VZOWTHET L, BRERHIEE B4R % 4H
B/R% T Table 8 IR L2 A/P I3 ERBRED
i & fE R 1% KM THRETNICE B2 EOMBEE
HY, A/PONECHENFMOEERIIH S &
WG olze EHICA/ (P+B) I2WT b ERER
E O & fERER 1%RE CRETRICE R L EOHMEM
BHY, PTINTNVI—VERBIIHLT, SOl

—_
(3]

VTNV I—= Ve TFIVT VI VDEEONHEL
WIZELBEEOBWEHEIIES L TwA I LW gro
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ThVI-VERVPERABEHLENRL, A/PIVS
XL, BB TFNTLVI—VEEBDNE NI LU
BThHolz, 2O L, FREEOBEREME LUE
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—VEENG VABRCERT A LIZL DB OEE
ORAEFEL, BRFHICORDTEbDEE R

B

Industrial yeasts

—
o

oo}

Number of shochu samples

1.4 1.6

Excellent

EMF062

1.8

Average score

2 22

Fig. 1 Results of sensory tests of sweet potato shochx made using MF062 and industrial yeasts.

Score: 1, Excellent; 2, Good; 3, Poor.

Table 8 Coefficient correlations with average scores of sensory tests and higher alcohol of sweet potato

shochu brewed in the commercial scale tests.

n-Propyl i-Butyl

alcohol alcohol

FAmyl
alcohol

A/P A/B B/P  A/(P +B)

Average score of sensory tests  — 050 - 057

048

0.80 ™ 0.65 * 0.18 0.83 ™

P: n-Propyl alcohol, B: i-Butyl alcohol, A: i-Amyl alcohol

Sample numbers: 10, Symbols: ™ 1% intentional, r (10, 0.01) = 0.765, " 5% intentional, r (10, 0.05) = 0.632
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