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Breeding of High Aroma-Producing Sake Yeasts from
Low Fatty Acid-Utilizing Mutants — Note —
M1TSUO KOHNO (Tatsuuma-honke Brewing Co., Ltd., 2-6 Tateishi-cho, Nishinomiya, Hyogo 662-0943)

Seibutsu-kogaku 80: 291-295, 2002.

Low fatty acid-utilizing mutants were isolated from the industrial sake yeasts K-7 and K-701 to select
high aroma-producing yeasts resulting from defective fatty acid f-oxidation. In a sake brewing test,
mutant strain 16-5 produced one and a half times as much isoamyl acetate as the parent strain, whereas
mutant strain 25-8 prodljced only 70 percent isoamyl acetate but one and a half times as much ethyl
caproate and ethyl butyrate as the parent strain. Because strain 25-8 was isolated from a low fatty acid-
utilizing yeast, it is thought that the accumulation of fatty acid or acyl-CoA and the decrease of acetyl-CoA
was caused by defective S-oxidation in the stage prior to the production of these aroma components. Like
K-701, the sake mash of strain 25-8 had no bubbles during the fermentation period even though the

parent strain was K-7, which does cause bubbles.
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Fig. 1. Fatty acid B-oxidation.2 Symbols: @, acyl-CoA syn-
thetase; @), acyl-CoA oxidase; @), enoyl-CoA hydratase; @,
3-hydroxyacyl-CoA dehydrogenase; ®, 3-oxoacyl-CoA thio-
lase; ®, catalase. (altered the reference 2)

W T2DiX, b LIEEBEE»O BROKE BT &
Rholob &2/ h—2&HED RV X2180-1A H>HE
BTEINEHRTIROZDTHS. £/23-73/ -
124- VT Y= VOREBFERERRD5, Ziid#
BKTHDK-TBELTK-T01l BERORYT 4 7RV Y
Va VT I ) RAFUBEMBEE L TV D & X ITHFER
EPRIDOIBNDRETHD. _IRAI V—=rTL L
TORRBEELHERRIY, REHICE 2IRE SR T
LUTFD XS IZ1To72. SD Kl (Yeast Nitrogen Base w/o
amino acids 0.67%, 2 /Va—2 0.5%) {28V T 27°C T
SHEOETEI F CHEE L BRI TR %, FENAER
B AL M B E K A 55 H (Yeast Nitrogen Base w/o amino
acids 0.67%, I U AF Bk 0.02%, Brij35 0.4%, B~
F 2 0.01%) 121 x 10°cells/ml & 725 & 5 ICHEFEL,
30°CT4~6 Btk L DR AT o7k, HERKOWN
B (E&660 nm) ZRIETSHI & CHEELHE LK.
REERBITEKSETORDAKE AV, BXK50g,
HE20%, FKSHE 180%, fmiR%E 15°C—EDLRMET T
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Fig. 2. Growth of K-7, K-701, and X2180-1A in liquid medium
for fatty acid-utilization test. Symbols: (+ myristic acid)
O, K-7; A, K-701; O, X2180-1A. (- myristic acid) @, K-7;
A, K-701; W, X2180-1A.

Thotle. ¥TRFR120EVBETHHTV ) VBT
i3, MERNBRZ RV Mo & & & X X2180-1A I HEFH L 72 3
K-7HB L CK-701i3EMBAE S . L LEKRFEH 14
DIEVBETHD I Y AF VBT, X2180-1A1FF 0 Y
VEBEOLE LY HEMVEREERL, K-7THXUVK-701 b
X2180-1A & FBEDHIEL R LT (Fig. 2) . LA LEO#
R ORI E LR ER AT OREFBRIZIZI Y 2 F
rBERY, Bk OREERE LM RER D&M & Bk 1 g
Mg a BT D54 LTHWAZ L. LLE
BRI BERILRD & O RABMIBE A ARRIZE VEILL TV D
DIZONWTIRESHORFRETH D, TA5IBE kit
BREREIEHIC TR 2% 2N Z T2 3E#T Lk & FRRICR
L7 ZABRBREROBRLRIEORER L Ro72), 2

URFUBEREIBEE LT2BA THREAMBTH 12
T-DHENEE LV EE X, BREREH TR
HRBREITORVWI EIZLE. LEL—KRAZ Y —=
7 DERERIEH T, WHEPHBTLIV A FUBO
FEICL Y BHROBEENEE ST LV O T OfER
B CHIHIORET 21T o 7.
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—RARI Y == TVE, ZTFNAZANT XA b
(EMS) I X W BREBRUBE 2 ITo - BERZAMBROR Y
TA4TEVIVa VIEHTHESE %, K&E\van
=—EHETHILILL VT, ET KT EHHKEL
TER L. SDEEHICIVT, 30°C T 17 BRIt
HETIRE DBERE, 50mM DY U EEH Y U ABEIK
(pH 7.0) T L-BEHICEROE 2 L7z, ZROE
EE L B ORERICEE%, EMS % 03% 12725 &

JITHML 30°C TI053fIRE 9T HZ & TITo7z. A
BEEEZ 10%T AHEET DY U AIZEE LIEK CTEs
%, BEKICBBLEERERDT T2V v a Ui
HILZ 1 x 107 cells 284 L, 30°C T7 ARIEwE A
HOan=——%370KEE B L. EMSLBIZL 34
FRIZTI0% Thole. ZIRAZ Y—=74%, Thbo
s O ARG BRI B ALK % 5 RIR - B - OISR D AEIGER
BIEHRAREZITo72. HBREOBRKEENFKD 0.60 ~
0.65 {Z%f L 0.20 ~ 0.40 LKL 2o kDS 11 KB ST
DT, INbEEMBEE(MKE Lz, £/2K-701 %
BRELTHRRIBIR L. 1277 LERQBRIZEMS %
3%\ D X DITHM L4 IRE 5T 52 L TITo k2
TDLEDEMSUEIC L AEFRII0% THo72. —K
A7 V== 7 TI10008REIR L, KRR ) —=7iZ
L THRIZKR - T

TIZZh & DIEBEE LR D O HEBREDORICE
WTREMEDOTRZKEBREFRICHEDH D85 EIR
THDIT, #K50 g CRERREITV LEBEOFRR
SEBE L. K-THETHS 11BEDOTRTEK-701H
KTHD TP 4HRIT, BEROKREBA AL 2ERERMN
15g&izole & EBBRDI5S%LL LIHE L TV ol b FEE
HIIRFEELT. $REINLRBHEORIFTHo -8
WOWTEEBEOFERRS ZRE L. T K-7HET
fEINBE B ALHERBRIZ I 1T D BAEEA0.25 Tdr > 7 ¥E 16-5
i, BEREA YT INEBE20 mg/lD L6fEAEEL, BBk
BEOFY DI B LOERETM & EEAREVEEE V7
IV(E) EA YT IANTAa—L (A) DEHE (E/ALL)
DPEEKDOETHDH73D2ETHo7. £RULL K78
FCRERBRELAERBRICRBIT DMHED 0.30 Th o722
BRI, BIERICx LBEBRA V7 I AD80.6~0.715 & D7z
BIEBETF NV AT NV THDH T u B F LB
TFNEIAGULEE L. OB T25-88kI, BFlp
A VT INVHER20 mg/lD0.7fE L Dl B T a B8
TFNEB 1.3 mgyl D 1.6 58 L VBB F /L% Btk
0.8 mg/lD 17154 Liz. £7-K-701 3K TR R E 1L
MEREBRICRIT DRNEMN0.35 ThoT- 18k, hFmv
BRTF ) LR VT IADEF R ER O L RIEES
ERELT.
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EWEETRET 1012, BEfEA VT I EAEMSR
ELTI6-bB L VBB F N AT IVEARESKRE L
T25-8IZOWVWTIHINOLDOFKTHDHK-TE & bITHK
1 kg T/MEARBRZIT o7, ZORER18 B B DKREEY 2
BEBLOTVa—VEBIIRKERFOEEZTRL
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Fig. 3. Time course of fermentation in a small-scale brewing
test. Symbols: O, K-7; A, 16-5; O, 25-8.

Table 1. Analysis of sake brewed by K-7 and low fatty acid-
utilizing mutants in a small-scale brewing test.

Strain
K-7 16-5 25-8

Brewing time (d) 18 18 18
Amount of COg produced (g) 298 302 301
Sake meter +4.0 +1.0 +1.0
Alcohol (%) 18.8 18.4 18.7
Acidity 2.85 2.50 2.75
Amino acidity 2.15 2.40 2.65
Isoamyl alcohol (mg/!) 338 343 324
Isoamyl acetate (mg/[) 12.3 17.6 8.8
Ethyl caproate (mg/!) 0.89 0.90 1.34
Ethyl butyrate (mg/!) 1.23 1.22 1.81
E/A x 100 3.6 5.1 2.7

E/A x 100: (Isoamyl acetate/Isoamyl alcohol) x 100.

(Table 1) , REES AMBEOHR (Fig. 3) b Bk & Rk
Thol=Z &b, BUBROREEREITHMK & BANL
EEZ T —FHERMTILO0 g RERR & RROER %
RUT-. 16-5I3EBEA V7 IAEBHO 1 5EEEL, E/
At b 1.4fF L o7~ (Table 1). F7z EREBEIZRERED
T oEDE LAEEDOHARFTVEREL TV, —525-81%
AT BT FNABLOBBTFLVTHED 1.5 &
RoT-DEEEEA VT INMXTEINL L KD o 7= (Table 1).
ZD1=HH25-8DBE L N EEBE ISk L I —EAL b
EEVERSTEBY, 1 VBxFARET TR
LVEEDODEWATINAVBFARLH T Y VBT F LR
DFEYBIL>TW., F7225-8 DEBIIHKENK-7 TH D
Wb 0h b T REHEPK-7018 0 LEER L7z,
LU EDERD b A BEEIC U TSI BRI B L B
DOBRE D LEBERSOBEVER DL &b 3 3

F—BoNDZENbhol. 2T SBILRIME
DIV I L VBB LKERREL RN DN E T —
PEIELTHHEERIGI SNV EE X LN DBRER
BL, EblZnb0FnLIEBE LMDV A #
R U7z, Lo T OoMEE TIIREN S % BERNIZER
VIADRNWEDIZELTERVERE, BYVIADTHAER
BRI RFRICB VT SERER A KIB L TV A 7DIEBIT
ERVEROE FERIRTE LB b5, 16-5 TEEE
AVTINVHEEELTHWLEBIZOWTIEHRHATHD
N, 25-8 THSRFBA=F N AT N THEI AT VBT F
VB L UOEBBTF V%% AE LRERICEBRA V7 IV
DEEMESZ LN TNADIE, ThbDEFERKL D
ERRORTERE L LT ABERXRBIZL Y BB E21XT
TV -CoA NEMLRBICINOMRBEND Z & TH
T BT EFN -CoA DERBDRL RolcledMb L
nigw., B\EL T o B FAORAEIIEES KRR
DHIFEIZ LV ED BN TEY, & X IXIEHEESREER
DERIZ LV /IMEBAEBETHEKD 5 500 7o VBT
WHREETEDLHITRo72.8 EEEICHE Lizbif T
TRV O DKL Y ARGBEE TEEIERSE LBk
Ta BT FNVDAERPBENEEZONDDT, b
ISR R0 2 & RIEMBRE LD L 0 RV R D
Bf&72 ETERERED LV BWRE SBETE 20058
FRRETHD. L LAEEE L7kD pBE bR URE
PEE AR RUNDERTHNIE, REEZHI 0 BT
NEBEEIELF - REREL LTH/IND. £
COERKKIZI Y RAF UBRORE LMD SRS LTV
B2 bT ZOEBOTF NI AT N LY 7R
VESHTHIN T u VBTV E BT F LV EHEEL
TWBZ EnD, BT Y NEBERZF VL EOEE DIENER
TFNTRATLHBEELTWVWARREERH I I 6D
FRACONWT OO T DI ENBETHD. £7-25-828
K-701 & RER D2 LEEZR LI DITBEKEWERT
Hol=n, ZOBBIIEFOMIRKRBIIERNPEI >
7o, B BHVITREEHF PITEOHICK WBEE E 2o
TP OVWTEHAATH LD TEHORTEET
5. —HK-701 %8tk & UCHEEEA V7 I 16-53 T
MO T o VERTF NN 26-8WIZEAE LIk E | &
WCTED, ROBETIIIENEEZERNIZED ADR
VWIROBBLRRELZEX ONADT, ZOMRNKEFRLY
IZ XV BB # BERENICER D IAD R VBN DG S i
il A VT INE D TR B FNOR S EEAEET S
BERBROLODPRMBLETH .
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WL DEEREEMKRELBIRT 272012, BIHBEE(L
HERKE MG L.

BON-IEBRIEELERIC SV TEBRERR 1T 12
LA BBRTHAK-TIZ LEEEEA V7 I V% L5E4AE
BELT-#E16-5 LEFBEA VT T 0.7RETHBEN A T 1
VERTFIV L BEBR T F IV 15 AR L7 RR 25-8 2 HiE
L7z, BT FNTRTF NS AET S L FERFICHE
A YT INOEERNRIZ bNT-25-813, FERFEREE
TP ORE L2 &b, ZThHDEKRSDLER
DRIBEE L LT ABILRRBICL VBB E 72137 2L -
CoA BEFE LT EF NV -CoA DERN DL 2o T2 8T
HBHZENRFREND. E£-25-8DBIIBEKBK-TTH
BHIZH 0 b REEHE P K-701 L RfkO@EZ LEEY
L7,

AMEOHE L BROEBE WL E E LEREAKBEER
AEHREERARDMRER, FRETO LTS E TR
B T LIRSV TR R G o 7B A R F IR RS

RICEEZDIBHMOBERLET. ERITHAVEREWES
REBR LEEZAEICESBH N LET. IOICBHESE
RXETERSEDICHY, RHRERROTZLFBEIETH
EREEELLRERERRFRIXEL 4 —, BLUEBE
Saccharomyces cerevisiae X2180-1A Bk & &5 L TWel& E LXK
RRFERFRIEFEM S FEERECESBILPLETE
T BBICFREEDDICHE) THAVEEEELETRT
DI 2 IEHN T LET.
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