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Development of Baker's Yeast “Tokachino” through Collaboration of Industry,

Academia and Government

Yuji Oda", Hiroaki Yamauchi* and Masahiko Tamura®

' Department of Food Science, Obihiro University of Agriculture and Veterinary Medicine, Obihiro, Hokkaido 080-8555
? National Agricultural Research Center for Hokkaido Region, Sapporo, Hokkaido 062-8555
* Research Center, Nippon Beet Sugar Manufacturing Co., Obihiro, Hokkaido 080-0831

Eight yeast strains were isolated from samples collected in Hokkaido after enrichment culture with a high
concentration of sucrose. Among them, strain AK 46, which was derived from dough containing fermented cherry
fruits was identified as Saccharomyces cerevisiae. The nucleotide sequence of the rDNA spacer region from this
strain was identical to those from yeasts used for the production of whisky, wine, and bread. Strain S. cerevisiae AK
46 carried only SUCZ2, which is one of multiple genes that encodes invertase, in contrast to the other baking strains,
and its sequences were diverged from those of the corresponding gene found in the other strains. In a comparison of
six baking strains, strain AK 46 showed lower leavening ability in dough with and without the addition of 5% sucrose
by weight of flour but showed high leavening ability in sweet dough containing 30% sucrose. The activities of
enzymes « -glucosidase and invertase, which are related to dough fermentation, were lower than those in the other
strains. A baking test showed that strain AK 46 was suitable for breadmaking by various methods. Cells of strain
AK 46 were propagated industrially and used for the commercial production of dry yeast called “Tokachino”, which

is named for the region from which it was isolated.
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2007 4% 6 H~7 AIZdbifgE 1 s CHRAL L 72 RE, 4
7 & 215 FO—H % 20% A 7 U — AEA AR I
LR L, HE P I L2RE WD 5 50 ROl
B (AKO1~AKS50) Z#ikii L7z, ThoDEBEOPT
AV A—ABEMTOLY ) — VERNRIFTH - 72 8 #
(AK30, AK35, AK40, AK42, AK43, AK45, AK 46, AK49) %
B L7 R - AR B & O rRNA-D1/D2 #Hi
OIFEFS 25, AK30, AK42, AK43, AK45, AK49 % S.
paradoxus, AK35 % Zygosaccharomyces fermentati, AK40
% S. mikatae, AK 46 % S. cerevisiae & [R5E L 727 %L C,
Bk 5 & HI125% A7 0 — AR S EMFERESID L -
EbEM o7 AK 46 HIfIIER L7, ZoRKIE T
VXRFT TOW 7T L ROR R HREEE S SR
Lo TNV ERL SN DOTHY, rDNA AR—
Y —HIROIFIERG | DI HE— ) -+ 74 AF— - 23
HRRER L7 V=TI L T b 2 EhrhoTz®

3. EFMME

BRKR S, cerevisiae AK46 DT 5 J — VHEFEREIZ DWW T
PRI T H, A U= 2B LT — VARSI ERE
¥k S. cerevisiae X2180-1A B X OVl ¥ > BERED & 70 BfE &
N7z S cerevisiae W #k 6 # (NBRC 2043, NBRC 2044,
NBRC 2375, HP 203, HP 216, HP 467) & [tk /7 — )
RN L 2B, FUTAERAERE Lo &I
FEEREBRO LY /= VARICKE R ERIAL, S
cerevisiae AK 46 13H - & b o7 (K1), ZoOIHRIL
A U— A% 5T RO OV F — BIEEMERN S
CICRRT L EHEEL, SHICHET R ED.

ERED A 7 10— AFEVEEA VXV —¥E2a—- T 5
SUCBIZFIZE o THRENTEY, HEDH) LOWVT
NPEMZTHWIIEA 70— AE2FEBHETE L. NV A
T 4 =)V F7OVESGKE) T L 7244tk DNA (2H LT
T UENEAIT o T A, AK 46 TIE S, cerevisiae
X2180-1A & FAEDH 9 FHREARIZDANA TY ¥4 XL
722 ehn, SUC2DAREMZTNDEEEZ BN —
F, kR L L7280 AR T O de ki A 7Y
FA4 XL £Z°T, Z0OSUC2#InT % PCR CTHilE L

x4/ —)L & (mg/ml)

1 FUHEE PERE 20%) »S5DIH/ —IVER

L7z S. cerevisiae WHRIZIROBEY . AK 46 (O), X2180-
1A (£), NBRC 2043 (A), NBRC 2044 (<>), NBRC 2375
(@), HP203 (), HP216 (M), HP467 (@). AK46 B &
OVFEERZE R X2180-1A LA T I/ S BERED & 43 Bl S 7z
B TH 5.

TR Z AT L7282 A, BN HE/REFEL 2 T A
Z—IAiE LTS, BREIHBI T & 72 ([ 2)7"
SUC2 \3HiHd 5 SUC BInFOMELEEZLNTBY,
HARA DO 5 SN AL SUC2 DA EHZTWDH S
ENZWY —T, BUSYHERIEA 70— 2% 3I1ER <
BT AMECREMEEE SN2 LIk - T, SUCH
ZFEIM L7z L HEE SN TS, S cerevisine AK 46 7%
SUC2 LMz TwienwZ &id, 22T ORI/ >
TR EDO N RBESIEPNIZZ LD %\ T & &R
LT,
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S. cerevisiae AK 46 OIS TR E L THEL NS
AR D WTRRART SR 0 YPS BR i TR 22
354 &, S cerevisiaze AK 46 IZBIFIZAEF L, PTUSHMAE
RS HBRE D b E o COWKREFHLT, A
T EmEL) A7 O0— A% 5% F 7213 30% L 728
VB X OHEIRIN N v AR D S O RER T A S A E N
VHEMESEET) (ml/2h/10g /NERS) & LCTHlELZ:. 2h
LS UEMIE, BNV, BTNV BINT T AN ID
AHI AN S 5.

S. cerevisiae AK 46 @ 5% A 7 01— ARS8 > A Hh 38 1%
T, B HEROK 80% ITAHYS T 2 B ARER: & LT
EEWKETH 72, F7230% A7 10— RGNS A4
SRS TS MR ORI VW KIETH 5 725, 20
RN & BIR DR A )V & — BIHPEIZ S T
EDBNIRKEREDNDH Y, S. cerevisiae AK 46 DIEHEIT D -
ED A o7z, EREEMIERET L, BV ARV H
RIZBWTHH SN SO BERNCEEELREE THLH I L
PO IO L) UL S, cerevisiae AK 46 % R T
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X2180-1A
NRIC 0057
NRIC 0061
Kyokai 7
NRIC 0054, 0055, 0056
NBRC 0224
NBRC 10516
WS 06
NRIC 0059, 0060
NBRC 10515
NBRC 10514
HP 203,NBRC 2043, 2375
NBRC 2044
HP 467
0C2
AK 46
HP 216
NBRC 1953

e

L_ NRIC 1811

NBRC 10217
| I: NBRC 0216

NBRC 10609
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(S. paradoxus)
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Vayy—YiEHIEEY. A0 —-ATE#LLS
cerevisize AK 46 OWRIZILELIE N o -7V 3 3 ¥ — Xk
PR L, ZOMEmRIN S A SSEE I E S FHEM &
NIZEB2EH0D, ¥V b= AFEEEED R\ S, cerevisiae
X2180-1A @ 25 TH - 7z,

L DBINY A =71 = THRH SN TV PR ST
3, BEERRINL WA Y T I BREE5 2 LD
BN EELDIZE 2 L EEREESNTVWE, £
ZC, INCBIGE|HGE L SN B ANE T REE L o
7 /N R L, WAL S O RER T A SS A HE O
AL BER L 727 WS U EERED S 4k S L2 B kR S
cerevisiae HP 216 L [L#K$ % &, S. cerevisiae AK 46 1% 60
LN O 7 A G SR A - 7228, F N LIBE 150 43 F C
EEFEREIC 22 o 72, dH OSBRI, EHIZ b
HFAET 2 HAEEZ 3 L T 60 mDINICIHE L, 20k
INERICEENE B-TIT—EREDEHIZLoTT Y

T HERT AN N =A% BT LS. cerevisiae
AK 46 1L S. cerevisiae HP 216 & [FA£IZ, /INEIZH ST
OFFAET H HAEDP S~V b — ZANOZALI R 585 T RE
BRIV N — AFEESE A 2 oWk TH Y, pAERE S
AT L g R
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RS 2 R 2 3 _THUITEE IS L 72 g s D /¥ o D
KBS, iEENEHZREE LT/ — 71 2, A
ML— MNEB X OHFEZIC L L8R 2fTo 72 (3R
D). /NERTBIRI /N [WwobE25 ] B X UHT)/N
ZanlE [k vl ornehpof#BlLzn s 11187
LY FLTHRLZ. /=44 A3I2BWT AK 46 T
o7V DIEFEL S, cerevisiae HP 216 @ 93% T, K%
B ORWA ML — METIE 98%, FRFEEETIE 94% & 7%
D, WHEOEIMEE 572 AK46 TOL o728y DI
i3 S. cerevisiae HP 216 1203 DI ML 72 22 o 7225, 90% LA
BT ELTE TG EIETH o7z SRERNICERERT
flizitTo/zelh, /=54 LEOFENIZEHLTOA, S
cerevisiae AK 46 \X S. cerevisiae HP 216 & T Al 572 O D
TN DT RTOEBIZBW TS L <IE HP 216 X
D S ENTRERDES N

WIS, SRERN Y R BERCERET A2 H e L TR
TV D GBI S S EA OB &7z IR AR
& LTCIX S, cerevisiae HP 216 DAMI B S Az H /¥ >
EEEEZD © B S L2 WIR S. cerevisiae HP 688 Z il L, A
ML— MEIZHEIL L 72 50C, @ L, a1 AR, W
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. VAL PN A ML= bk LRI RER
H
AK 46  HP 216 AK 46  HP 216 AK 46  HP 216
WEM (ml/g) 5.91 6.38 5.63 5.77 5.66 6.00
f 2.00 2.00 1.63 1.63 2.60 1.60
IS 2.00 1.75 1.88 1.75 2.20 1.80
&= 1.75 1.88 1.88 1.50 2.20 1.40
A% 1.75 1.63 1.75 1.63 2.20 2.00
& 2.25 1.63 2.13 1.25 2.40 1.20

HRERHHEIZOWTIE, ETHRW=3 F - Jwv=2 & - Fili=1 = - B=0 mUCRH
L. HHZ L GREBE €=y — 5 (T4) THoH8lz IR L7,

K2 ARELBLIVRFEEMDOSBEBEL /N DLERTE
B XUVKR 1 OFFR
SR THH AK 46 HP 216 HP 688
W L WERH (ml/g) 5.91 6.09 5.36
KA OB (4) 45 35 55
W 1N AR (ml/g) 5.06 3.41 5.49
A TEEE (4) 62 106 < 75
W 2 AR (ml/g) 5.29 2.98 5.48
KA TR (5 76 115 < 77

A T ERNE 38T, AHXHEE 85% D4MFT, /Xy AT |
lem (ZHBET S F CTOREM & L7-.

3 HREF-ERE [EHEHER] OS5E

xR 3 AREULSIVUSEREMD SR L 72/ OEREFHE
- T L o 1 B 7R 2 A
H
AK 46 HP 216 HP 688 AK 46 HP 216 HP 688 AK 46 HP 216 HP 688

’flj 2.00 2.14 2.14 2.29 1.14 1.86 1.57 1.00 2.43
R 2.00 2.00 2.00 2.00 1.29 2.14 2.29 0.57 2.14
) 2.00 1.86 2.00 1.71 1.29 1.57 2.00 0.43 1.71
K 2.29 2.14 2.00 1.71 0.86 2.14 1.43 0.43 1.71
&0 2.14 1.89 1.71 1.43 1.57 1.86 1.57 0.43 1.43

HEIXFE T ERROTETHE L.

H 2 B OKRBRIX TER T2 (F£23). HHELT
bobldhAuy A4 APEL THERPREDP 72D
HP 216 T, IkK\WTAK 46 B LU HP 688 DIEE 72, LA
BBLOERFMICEL CEMEL»-> 7. —F, S
cerevisiage HP 216 O BAEMIZFTE OEF I AIZE  1em
WCFCHREST B L7 O ER D E L Ko 72,
CHUTHT LT, S. cerevisiae AK 46 B8 L U S. cerevisiae HP

638 DEHAEHITWITN S "M T ¥y 4 ADETHE S
DS, BERLT A EHHIEL O 90% UL EORERERL, S
cerevisiaze HP 216 £ V) dBENFEIG O N7
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KRB 3 2 T CTIIER OB Z S 5 O —f
HTH 205, HEREREIG AR T < @ERAE LT MR
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X2 HAMBECH L. PuSREO/ S EEICINT 572
WL, BIREA B 2 v B R O R R 12§ 2 B
I o1z S. cerevisiae AK 46 DFEFEH R D TR
WAL A, oI IRk CREMREERE 2 8 7] B
THDHI Db olz. 2T, HARFHZEEMSHE
HKNAATIYGTY v o R L, it g L7, =
Z—#BRIC X o T, WSk ED o 7B ITFERR O/ s |12
T ERATTRECH 5 Z L AFEREL, 201041 Hic [&4H
PR L LCBEE R R L7 (M 3).
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[ BEEE ] IZ~ AT I TR EIFsinThrs, #ic
DOR=H ) =R FAEY XV HETIET IR L o 72,
EHIZ, TuT R EILARHERA v — %y ML B
ERFECRENZIED ) % RETwD . Fol Tl o L
AMZE = VEERE IS IS SN, il /N E L O AR
DEICLAZZ—VE— LRI ND LR, &6k
LEREFFE SN,

AWFEDFETIZH TN, ZREDTHNEVIEEEL
SN ERFREBE T A =2 RIRE L CTHIE 551
RICGXVEALEH L BT TS, T2 TRV
(B RIS A2 AR, 7 IR 38 R EE e I 0 ik s
LU HIEE IR 2 > & — OB RRIZIE CHEALE L BT E
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72 b E R AR A B Fe S T B B iR AT I e A L Il
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