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Research on Aroma Diversification of Amazake Using Yeasts Isolated from Plants in Ishikawa Prefecture
Atsushi TSUJI, Tomomi INOUE and Toshihide MICHIHATA

Recently, the development of non-alcoholic fermented foods using rice as the main ingredient, such as koji amazake and lactic acid
fermented amazake, has become more active. However, many of these fermented foods are uniform in terms of aroma and texture, and there
is a need to develop unique products. In this study, with the aim of diversifying the aroma of koji amazake-related products, we selected
yeasts from among those derived from flowers and fruits in Ishikawa Prefecture that have low alcohol production capacity and produce
characteristic aroma components, and attempted to impart characteristic aromas to koji amazake without alcohol using these yeasts. As a
result, we found that non-alcoholic koji amazake with a strong banana-like or flower-like aroma can be produced by fermentation with
Hanseniaspora genus yeasts such as the KEU1-5 strain from Kenrokuen plum and the RBR31-5 strain from Ruby Roman grapes, unlike
Saccharomyces genus sake yeasts.

Keywords : fermented food, amazake, yeast, aroma

1. &

WA, JERE R A — I — TITARHETE I A& dh D M (T4
b OB ENERLELTEY, Tofll L
THTHSCLAMEMTIBIETOND, —H, Thb
OB ER T F Y LRIV Tl — A 2
MEVNORBRTHY, I EENLELZEELT

RRERENOBMN(REREZDEEL, b0l
B2FH LTI L DEH, NrREDHRELY
TR L TE Y,

AWFFETIE, BHWEEERLOFY OZHALEZ B
EL, REBBORLLT Va— VEARMME, »
ORI RF VRS EEAT O ALZEKLL, Thb

il

JBBT 2 Z A TEIE, " oENMEC TSRO
PERDPHFFTE D,
FANBTLERBRL TII I E T, BHESCLRE
% 18 oD R 1Ok 2 RO B 3 5 5 (T B T % WF ZE BR 6 (T ERGHL
ATEIZDD, £z, HRANEL EORNAPTIRBOAE

e R

pels

[

OB ZEHVC CHENREFEVEMHEGELE, v T Vv a—
VEHE(T v a3 — b1 %RM)DBE R,

2. ERAE
2.1 HHEEES
AR TERBGRRAETIERETA T TV LD,
RUIARTRAOAF - BB O RNEERFEE H 3k



K1 N LR

strain species 223
K-701 Saccharomyces cerevisiae = £ D \EER
K-1801 Saccharomyces cerevisiae & EIDEER
HAKG6-10  Pichia sp. NgHIo0
KEU1-5 Hanseniaspora valbyensis ~ 3&7\E"7 A
KEU136-1  Hanseniaspora vineae FREDA
RBR31-5 Hanseniaspora vineae JL)E—OTY
NKS8-14  Kazachstania sp. BEBSREY AT/
KMY2-1 Wickerhamomyces sp. INRILABRY AT/
KMY8-9  Candida sp. INRILARY AT/
BSK-1 Hanseniaspora uvarum BEEEITIL—AR—

LT O8O REMSAZMEN L, &KiZHD,
8 B% £k Saccharomyces cerevisiae(K-7011k, K-1801#k)%
ekt E L, RBUANAOBREORERZFEML =, %
RO/ EICIE, ¥7 T XA bo— 25 H0.4 %
BT hxF A, 2% La— )& AL, 30 °CT—
HEEELIZbOERREERE LTHWE,

2. 2 HMHBORAEBEIUSWAE

2. 2. 1 HHEOHE

B OMEET, KECK(= e A V), KT
90 - THERIB(HR)), ZREAKE3NI4OERL TRAL,
57 CCIRIE I TOFEIbE(L 25 2 & THE L -,

2. 2. 2 PBERREHRABOE O

AT CAAEE Lo bR IC AR K EZIRML T 7L a—
APEEDOIREETH HBrix 15.0ICHHEL, RAALBHT
2050 MIRFFL, BELBRERIEEZIT-o7, ZhiZ, #i
BELEASENZ01 (VW% L, 15 °CT 728 M4
L7, RA L T MRFF L CMmEEE LT
bOEREROBRK AR E LTHERLK,

2. 2. 3 T oa— LERERE

T a—VREE, REoEL EEEZT VI —
Wrat(7 /v a A A4 NAL-2 - BRAFFH SR (BE)IC THIE L 72,

2. 2. 4 FHLKEKTHHT
FRSOHE, B~ A 7 2 mHiEdC kv £
L, # A w~ k7 78 &S5 (GC-MS,
7890A/5975C « TV L hT 7 Ju Y —ERNIZL D 5y
WLz, REEH T AL T AIC3.0 gL, 4 — b
P T —(MPS2 « 7 AT L (BR))IZ T40 °CITifEE L7z
NATILHNNY RAR—=ZADEFEXMKS % SPMEY 7 A
/X —(DVB/Car/PDMS - Supelco)iZ305y MIfHE L=, 7
7A NI L BFE RS EGC-MSIZ R Y, T A

(DB-WAX ; 60 mx0.25 mmx0.25 um), A HIEJE230 °C,
Z— 7 ViR 40 °C(10 min)—5 °C/min—230 °C(12 min),
A7V y MELI0OD S THIT Lz, BEMRHIIZA
A ALEBIETO eV(ED), A A U IFIEE150 °C, HEEN
bt (m/z) 33-300DFH THMT L7z, ok, RELEEX
RO DOWEX, Honhfz h—F LA A ra~ s T
ADY— 7 B@E(E— 7 WE)IC T L,

2. 3 BIREEMBOREBEHO®RE

2. 2. 1 CHRELZBHIEIC, ZAEKE@EBERM
L 72 7% & Brix 28.5, 20.0, 10.0iCFHFE L, ZTOHKAA L
W20 IR & BE R RIE 2 AT o T2 b D & RS AT
BETHOBEE L L,

InHoBHEWEIC, #®K L7ZKEUL-58 & RBR31-54%,
KPHR & L TK-7018E % & % $1x10% cells/g& 72 5 L 9 1T
WML, 30 °CTA8IFH £ THIE FEME LT, FEETITHR
R IC BB 2 BRI L, A A i T2 MmeE L%,
T a— VR ERIE R X OEFKRE S ST ETY, 8B
FEORF AT o T2,

2. 4 TEHEFE

# 4 L 7-KEUL-58k & RBR31-5k, *IMR & L CTK-701
BRIZ THIHTE 230 °CT2407 M 3 BE L 72 308 & B Re #EAf
L2, BRI, TERREMAESSH 2 S F L
EL, HERBHTOWTRERNT TR, DS D
725 & O SR (SBEM) & B R EIC TR L 72,

3. WRBLUEE
FILO—VEEENMOHEBHNEETY %
EXETHBEEOREK

BOHE I, MEBCKELIFARLKERBICEEDKE
MMz, 55-60 CI2CTF 7ozl cilEahs 7
Na—LEEERVWEBELTHDL, FE - kLD
WCHARBEICHELLL TWD— 5T, THIEEERC K D 5EE
TRV, BERICL > THEAISRDLI T La—
NEFBOVRDBEEN TR, 0D, HHERE
R E, KK kT 2 kA E < TH AR
Aol RNE5THhs, 22T, Aoy x
—Ta UVEBRT —2ODOFEL LT, TAa— VKE
EREREERL, T a— 8Bt o®E(T L a—
M %R TIESCNLEF DY 2 H T 5 8 H 1 R & F e
NERFTDHZ LI LTz,

3. 1



1.8x107

16x107 \
3

14%107 §
N

12x107 §
N

10%107 §
N

8.0 100 §
3

]

6.0 10° §
N

4.0x106 §
3

X

2.0x100 N
\

0 | _ # B =M\

©

peak intensity

hF7aVBIFIL
s hF)LBIFL
nEFERA VT3
S EEERB-IT R FIL
#B-JTRFILTILa—IL

N
g
NS

D1 45 U PE I RECREBE L 72 30 10 o & XUy

FT, BHEBEZALCEEORZ D S I E R RE

BERFICTRMEL, 7o a—LAEROEEL G VYD
BHEERE L, RBZOE, —EMIZT LI — Lk
BEOAFEICHER S, 7T a— LVELAENG WS
cerevisiae L I DB FEOBER: 7 BIXIBIC®A THEH L7,
4 il UL PE % BE T B H I (Brix 15.0)% 15 °C C 725 [4 78 %
L7z R, <t TdH 5 IEEEERK-70186, K-1801%k (%
ThEI, 045, 025 vol%D 7 v a— LEAEKLED
WXL, REMBREDOT LV a—VRETHNTNADL
R 5L (0.20 vol%)LL FTH - 7=,

WIZ, FEBEWIZ OV TR R EL Ry &2 ik L
TREREKICRT, EEBERK-7018, K-18018)I%,
WPEEE R L L LT e o F () TR, H
TV N T NORNA Ty TR E ORI T v
TRATANEL GENR Tz, —HF CRERMRL, &
WEEERE L D LEERE A Y T V(N T TR SCEEREB- T =
XFNV(HWIER) R EOFHB AT V2% ERT 5
R FR O B, $FIZ Hanseniaspora )& FE O (KEU1-58%,
KEU136-1£k, RBR31-5kk, BSK-1¥K)2S 246 DRSS %
% AL TWi, F£72, KEUI-58E, KEUI136-14%,
RBR31-5KRTIL, B-7 =R F AT a— (N F)b
M%< G EN TWi=, Hanseniasporal@lL, 7 KU ®
AT A v OREE MM T b HBICHFET D
FESachharomycesBHERETH W, EFEV A > O EHL %
HIZT A VEEE~OFIHBR AL TWNDO, FFIZ,

Hanseniaspora vineaeZ i 1% Z & T, Saccharomyces
BOHRTEELEZIVAS LD 7V —T 4 TEDOE
N ERDZZIENRBESINTEY, ZEOEME-7 = X
FANRERT D ER|ESATNDEDY, RKHFZEIC
BWT Y, Hanseniasporald O F WY CHEREB-7 = 1 F
WIREWRBR—ELTEY, 7Ry KIS, KEkH
BE LIZBBIC Y, Saccharomyces)& LV & 7 /v —7 4 T
DT NN Z/ N D /RN R S LT,
WD B, EWEHOS. cerevisiae % FEIZHEEER-7 = % F
VR PEEAERE B L TH Y, mRKTIMEU EOE#B- 7
X F LV AEREEEBELTWVWDY, KIFROD
Hanseniaspora & TI%, 158 K-7018 D 10-9001% O
FEEEB-7 = X F VA FELE L TE Y, Saccharomyces)d &
DEHLNICHWEKREZRL TS, FTH,
KEUL-58k1E, BHEEER-7 = X F VL HilEA V7 I V% &
LICHEFICZ S EKT 2 E27R L7, £/, RBR3I-
5KRIZ, KEUL-5HK &38R D IR THERA YV 7 I L,
HEfER-7 = 3 F )b, B-7 =X F AT a— &AL
TWiz, ThHODOREEEL, T/a— LELAENME
<, HEMREIIEFEIFMEDOR L2 REME & LT,
Hanseniaspra)& ® KEU1-58 & RBR31-5Fk & 4k L, LA
BORBIZHEN LT,

3. 2 EBEHEICLIEREZHEOKRE
TSN EBERIC X D EEER A Y T IV, EEEEB-T



KEU1-5 (EFEEAYT3IL)

2.0x107

Brix10
m Brix20

m Brix28.5
1.2x107 [

1.8x107
1.6x107
1.4x107

1.0x107
8.0x 106

6.0 <108
4.0x108 ]
2.0x108 T

0 — T e e

0 8
Fermentation Time (hrs)

Peak Intensity

KEU1-5 (EFER -7 RFIL)

2.0x107

1.8x107 T
1.6x107 T
1.4x107

1.2x107

1.0x107

8.0x 108

6.0 x 106

Peak Intensity

4.0x10°
2.0x10°
0

T
Tmm L
0 8

Fermentation Time (hrs)

K2 BREMRCLIBHEEMEEOR

TR TFIVERICE Z DB ONTHRF L, EEEIC

KELKBELHE2 5B ETHEOMKEL LT, EERRSA
WThy, BB OREFEICEELZRIFTT 7 La—2R

WENEZONE, T2 T, ZVa—RAREORET
& HBrixD R 23352 — OB HBE PRI B L B
LTHRELEEOT VI — LEEL L ONEEI LD &
FRE LTz, B, BERORESFMFTIREaR M2
BT, FEEEIRE O BEAE A HIFF T & 230 °CCITRRE L T2,

HEDFER, Tva— ViREIL, FEEE24K: /] Tl
BkR & BHITAETOBrix T0.2 vol%AR i T o 7248, 480
il Ti%, RBR31-5# @ Brix 10 (0.60-0.65 vol%)% Bk &,
MERE & B 1 %L E(1.45-10.3 vol%) & 72 > 7=,

WIZ, EEFEKK SO E— 7 EBEORRE(LZ X212
R, BEEEA ¥ 7 I VEX, KEUIL-58E, RBR31-5KF &
1T, 248 LA 1XBrix 28.5CTBrix 10£20L 0 & &)
72, F£72, KEUI-5ERIZRBR31-58k L 0 L BHFEIC £ <
DOFEEEE A Y 7 2 V& LR L 7= (Brix 28.5, 248[] T11

RBR31-5 (BFERA V7 SIL)
2.0x107
1.8x107
1.6x107
1.4x107
1.2x107
1.0x107
8.0x 106
6.0 %108
4.0x 106

- ad

2.0x 105
0 8 16 24 48
Fermentation Time (hrs)

Peak Intensitv

RBR31-5 (EFEg B-7THRFI)
2.0x107
1.8x107
1.6x107
1.4x107
1.2x107
1.0x107
8.0x 108
6.0x 106
4.0 x 108

Peak Intensity

2.0x108

o' o T
0 8 16 24 48

Fermentation Time (hrs)

= —

UK G B O RIS K (n=3)

%)e BKH B ILIEHE O BEE OIS T, Fik b L7z
BH TG R R 2 W U 72 B, WIRBEIRE S
HBICHEEA YT INVRERESLS 252 LR EL T
510, KWL TlE I Saccharomyxes IR % FH W T\ 5
2, FROBEGNAT TR, BREERICBVTHIE
WOBEIH N TRBEND, BfER-7 =TV
1%, KEUL-5ERTIX, J8E#2407 1% £ TiIBrix 10& 20
23Brix 285K 0 & mWEHM AR H ALy, FEEE48KE
M CIEBrixMl @ ®mEIFIE L A E< o7, RBR31-5
BECIE, 24857 £ TIXKEUL-5S# R IZBrix 10 & 2028
Brix 28.5 8L 0 b @ WEHM B FR O b 7oAy, 48 IC
WEBrix 28 @ VIE EEEEEB-T = R F LR L & < R B I
NROOENT, Bifp-7=FFLEICOWVWTYH,
KEUI-SERIZRBR31-5KE L 0 & %< Ak L7y, BEfgA
VTR VIE E W R O 21 Kk & < 22 o 72 (Brix 28.5,
24K [ T3.50%),
INHLOREREY,

FEELHED DT EHEREA VT 2



NV EWERER-T = X FOIFEMST 5 =T, Tra—i
BELABIZEFT A0, 7T a— LEBEL %R
TEY 2454 5120%, 24 [ FLE 5 5 22 1 <
B LIS BRBEELETOLERDH D Z LY
binkipol, £, EEEEA Y T IV (NT T AR
NS HICEBrixz 30 < ETEHOHDH &, HEEER-7
= X F L (HWIERR) Z B0 & ¥ 2 121X Brix & 2020 T I
RETRELEBEZ O,

3. 3 REES-HHBEREYOERTME

KEU1-5# & RBR31-58RIC L 0 38 L= HE o F
Bk - ERROF Y DR LT EEET D720, 30 °CT24HKF
8RR U 72 38 H il o0 B RE F A 2 2 i L 7= (X13),

ZORFE, KEUL-5#, RBR31-5# & Hic, (HEEER
K-7018k K 0 & N F T8k, EROF Y RRE L LR
LZEMARD T, £, KEUI-SEEIZRBR31-5#% &
DH AT FHEDOF DA, RBR3II-SHRIZKEUL-SHE XV
EROFO NBSIE L NHIMBEM A Doz, BMDOFK
RIEFET~BTOLEELHELBEORREAGDI - TE
D, FLBERFITEROERLHMBENRES ALY, B
FEIWZLoTHELUANET IR GbEEND, TDI
W, W R Fm RS DN T v X OB D B AR
ORKOEACICE BE 525, fiRo@EY, 4EE
REREAM (2 A W 7= 3kHE, KEUIL-58k & RBR31-58k @ FER
B-7 = X F N BOEIERA YT I ALV IED RN
72(K2), ARFETIIER S ZERL T LT, EMR
WA TE L Wb 00, HERRA YT IR T = %
FNEELBEBR S DOREENT ADENE, N
BoOFEY EHBEOFTVOLELLE2MEL D NICER
ERIELEbOEHEREIND,

Az Ly, gzt A RS TR
Mo T2 FESaccharomyces)BEERE &2 VT, HEESME 2
9B Z & T, Saccharomyces@ & 1370 2 KR 70 &
VAT LHHHEW( v 7 Va— ) ERIERETH D
TERFRENTE, —HFT, A LIEBWTIH
Saccharomyces BEEFF DFERIZ LV, FHEEN AERITR
LR, RREREEZRESTA I d Y 27 b
MEhTWnWs2, 5%, 2hoo~AFAmbERE
LS, S6RIMEOEREZRDMLENH D,

4. % H
B GOF Y OSBRI E HIC, WERR
EHERA LB AETY 2T H58EHE > T ra—

3.0
BRRE(/FT#8)
23 | B
. 20
m
wn
B 15
=
g 1.0
-
g
0.5
0.0
K-701 KEU1-5 RBR31-5

X3 VLpERERE T IEEE L7288 1l o0 B RE BT A% R

IWVYD BT Z AT > T2,

T ORER, HONEAMHRKEUL-SK, L E—m~
HKRBR31-58 72 & @ Hanseniaspora & B £ THREET 5 Z
& C, Saccharomyces)& DIEWIER E TR D2FVEH
TOHRPHEERERRETHD Z ENRRINT,

INDOHRE - Bl R AT LT, EEFENS
FoTWND /T b3 — b3 HE B E R 5K T L
A= HEEOFHEBAE L HGFTE D,

& Xk

D) B, BB, AR, AIRORHRERE R 5
SYBE U 7o FLIR R & P TR BB RENE R A B, IR T3
FBRGAFIEH. 2011, no. 61, p. 39-44.

2) RS, EEEE, IE. A)IIIROGHRIER LB LD
R OBEREIEPRER. )R LRI JE . 2017, no.
67, p. 21-26.

3) HLWE RAE LN LEERE WA Y
TR OBA%E. 1) 1R TR FER . 2017, no. 67,
p. 27-32.

4) JF B SE, iR, )R PEREREZ I 728 D B3
)1 T3 BRI gt 2. 2016, no. 66, p. 43-46.

5) Robert P. Belardi and Janusz B. Pawliszyn. The application of
chemically modified fused silica fibers in the extraction of
organics from water matrix samples and their rapid transfer to
capillary columns. Water Quality Research Journal. 1989,
vol.24(1), p.179-191.

6) Valentina Martin, Maria Jose Valera, Karina Medina, Eduardo
Dellacassa, Remi Schneider, Eduardo Boido, Francisco Carrau.

Application of Hanseniaspora vineae to improve white wine

_10_



quality. White Wine Technology. 2022, p. 99-115.

7) Valentina Martin, Facundo Giorello, Laura Farifia, Manuel
Minteguiaga, Valentina Salzman, Eduardo Boido, Pablo S.
Aguilar, Carina Gaggero, Eduardo Dellacassa, Albert Mas,
Francisco Carraul. De novo synthesis of benzenoid compounds by
the yeast Hanseniaspora vineae increases the flavor diversity of
wines. Journal of agricultural and food chemistry. 2016, vol. 64,
no. 22, p. 4574-4583.

8) Jessica Lleixal, Valentina Martin, Maria del C. Portillol,
Francisco Carrau, Gemma Beltran1, Albert Mas. Comparison of
fermentation and wines produced by inoculation of Hanseniaspora
vineae and Saccharomyces cerevisiae. Frontiers in microbiology.

2016, vol. 7, p. 338-349.

_11_

9) EEILmME, KEFR, HOMEE. 7V — ks iR 2
WIZHT LW Z A T OIEBOBRYE. KB IRGE R SITFEFTHR
. 2007, no.9, p. 20-26.

10) FKH1E, KIGERER, PAR—. #ERIEEREIC X DRE
WORIEIZBT 20M98 1T H LR FEREIEIC IS T 5 5 MR
ORRE 1. BABESE SRS 1986, vol. 81, no.6, p. 402-
408.

1) ST, B OFERD I BRI SV T ORI DOFERE.
B ARFHELRL#225E, 2018, vol. 51, no.4, p. 197-204.

12) Neil P. Jolly, Cristian Varela, Isak S. Pretorius. Not your ordinary
yeast: non-Saccharomyces yeasts in wine production uncovered.

FEMS Yeast Research. 2014, vol. 14(2), p. 215-237.



