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Breeding of Sake Yeasts with Lower Urea Productivity
from S. cerevisiae Hiroshima ginjo kobo

Shota TANIMOTO and Kazuyoshi FUJII
(CFE 21 4F- 6 H 5 HAZEH)

PRI 8%

Sake yeast strains with lower urea productivity
were bred from S. cerevisiae Hiroshima ginjo kobo
12BY and 13BY strains using a mutation technique
and CAO plates. Sake mutant strains (12BY-16
and 13BY-5) were selected during a fermentation
test by using a koji extract medium supplemented
with alcohol-dehydrated koji, 200-g and 1500-¢g
scale brewing tests, and a pilot scale brewing test.
The pilot scale brewing test showed that both of
the selected strains demonstrated almost identical
fermentation ability and almost the same amounts
of major components in sake, when compared to
the parental strain. Also, there were no significant
difference in sake sensory score between the selected
strains and the parental strains. Furthermore, the
12BY-16 and 13BY-5 produced 10 and 20 times lower
urea than the parental strain, respectively. These
results suggest that both of the selected strains not
only can give the same quality of Ginjo sake (quality
sake brewed from the finest rice) as the parent strains
but also have lower urea productivity, or can depress

the formation of ethyl carbamate in the sake.

Key words: lower urea productivity, Hiroshima ginjo
kobo, sake yeast, breeding
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VAT TEY, AL FURHICAERTESLL0
HEIRU 7z, HEEL 722 B2 FECAOR T A L
30C THIEZICHARANIE L, ZOHMEL2MEEDEL
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4200g
ek (o) 41 62 97 200
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H1500g
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K (g) 225 375 600 1200
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& (mL) 376 674 1050 2100
TEPERERE (ml) 75 75

KIZIE, 0. 42%AMe %= & e N T K% Hv iz,

270



TS WG TR R O PR IR B PEVERR O T

Ww#&13C, miz15C, a8, a6 CL L, ZDHKS5
HHEICR&SMm211C L %2 K5 I1Z1C/HE D g
EREE, DR EE T EE L, #ORIRRSS
50% [TAH], HIIEEEE (FF) RoO@EH (kK
H550% [IHE]) % W7z, #K200gBUE D /IM:A
ABRTIE, b AADOHENH K D55gLl B L 72K
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TIXRERIEAD0% [TAS] 2wz, BEEL AADH

+F2 /X140y bR EARBROLARS
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3 1500g MR DB BE/IMLIAREBRD S ATFER
HALHE BA Toa— BBE 7 ERE NEEE E4 FiE A ATasig hTINEE BTV U JRE
(R) 15 5 (%) (mL) (L) =FL TFL 4 7TIN T FN TF TFNL (mg/L)
(mg/L) 7n=z—n T3I4 Fa—i (ng/L) (mg/L) (mg/L)
(mg L) (mg/L) (mg/L)
12BY-11 37 -0.5 17.6 2.78 1.52 53.8 34.5 2.10 106. 7 7.78 1.29 0.16 2.3
12BY-16 37 -1.6 17.1 2.73 1.50 59. 0 36.5 2.41 118.1 6. 58 1.13 0.15 0.8
12BY-25 37 -2.6 17.2 2.25 1.56 46.2 29.6 1.53 99. 2 7.86 1.24 0.16 At
12BY  CBiEK) 36 +4.0 17.7 2.76 1.21 79.5 41.5 3.20 119.9 4.91 1.07 0.16  16.6
13BY-5 38 -0.7 16.6 2.27 1.38 28.3 34.3 1.80 129.0 15.77 1.99 0.38  AFH
13BY-12 37 -0.6 16.4 2.19 1.32 16.9 48.8 1.12 138.9 10. 28 1.62 0.35 AR
13BY-17 37 -1.2 16.5 2.90 1.32 30. 1 33.2 1.68 132.6 15.10 1.98 0.38 0.9
13BY (LK) 38 -1.6 16.6 2.24 1.37 37.5 35.0 1.76 118.7 14. 26 1.21 0.18 15.0
=4 FHBEIMDOARER (15008) HEBEOBERERR
“H 7S FaA B
12BY-11 1.7%0.52 1.8740. 41 2.1x0.76
12BY-16 1.840.42 2.0*0.89 2.0%0.83
12BY-25 1.7%0.52 1.84+1.33 2.51+0. 86
12BY (LK) 2.810.75 2.811.33 2.51+0.83
13BY-5 1.3%0.52 1.6%0. 49 1.8%1. 07
13BY-12 2.0*0.89 1.7%0. 82 2.1%0.83
13BY-17 1.3%0.52 1.8%0.75 2.0+1.13
13BY CHitk) 1.7+0.52 1.8+0.75 1.7+0.68
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3-3./%1 0y X7 —IILDEARER
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KE BRI GNP -7, & AAHEIZ12BY- 168 T29H,
13BY-5%k T33H & #ifk (12BYT31H, 13BYT34H)
EHARTIHARWL2HHE L 7 5 720 BRI O B3 75 BT Al
RERSBLO6IL, HEERBROBRERTION T, —UR
gy, 7 Fobik KOER SRR L & ISRk E1F
IEEFOM AR U 720 SEIRIC IV TR & e Tl
BOEL, T PUSFEMEL o2 h, KEAE
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TR A 572, RSO TR B KD TR HEZ =
HAPE-DIDES EiEREE-EELI 6D, IRE
12DV TIX12BY-168ET0.5 mg/LTHME (5.8 mg/L) D
1/10LL R, —7JF, 13BY-5kk T0.5 mg/LCTHIFk (10.8
mg/L) D120LL IRk T 2 Z L AR TH > 72, B
RERHl DA HRIZEF D, B, BAFHIOTNTIZH T,
WHEHE L 2 W ZhOBORBICH B L EN1 RS bhi
Motz

DL EDK R S, A5G EEEEREH R 0 i 3% bk
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BEOHEE, FICWHEENOBEICRE SN Tl D, W
DEH L T, FERERIE MG 72 80 JRFE O A UK



i

H AT i

B (mL)

K

0

i

H AT 3

FERE (mL)

—-80

—60

_40 L

-20 |

+0
+10
1.5
1.0
0.5

0.0

-80

60
—40

90 |

£0
+10

1.5

1.0t

0.5

0.0

e

&

# 10 20 30

Ta—iv (%)

J BERE (mL)

rr/

-

20

15 ¢

10

1.0

0.5

0.0

o

w 10 20 30

tAaA B (R)

2 /X180y hXF—ILOMARBICE T3 HAADO—MEHDEIE (12BY)
O, 12BY-16%%; @, 12BY (#i#%)

B
—

o 10 20 30

ToLa—b (%)

FE (mL)

%
\

rr/

~

20
15

10

1.0

0.5

0.0

ﬂﬁﬂ

st
a

gt

o 10 20 30

bAaZAE (R)

3 /810y FXT—ILOEARRBICHE T B HAHD—BESDE(E (13BY)
A, 13BY-5%k; A, 13BY (Fi#k)

274



TS WG TR R O PR IR B BEVERR O T
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12BY-16 12BY (BifE) 13BY-5 13BY CHER)
H AT +7.5 +7.1 +6. 0 +5.8
T a—L (%) 18.0 18.2 18.0 18.2
FREE (mL) 1.45 1. 52 1. 32 1.34
7 X W (ml) 1.12 1. 06 1.12 1.12
HHE (%) 61.2 59. 2 46. 3 43.2
7w a—n G E (L/t) 252. 2 259. 1 292.5 301.5

®6 /N1 0Oy FRT—IMEIARBRBKBDRRE, 7 K VHES S UERRS

12BY-16 12BY (BikK) 13BY-5 13BY (BikE)
JR3%E (mg/L) 0.5 5.8 0.5 10.8
7 RUkE (%) 1.34 1.35 1.29 1.21
Wl F /L (mg/L) 36.9 31.2 21.0 21.6
AV TFALTNa—/ (ng/L) 34.8 35.7 32.3 36.5
Wil V7 24 (mg/L) 1.98 1.71 1.43 1.58
AT INTNAa—1 (mg/L)  112.0 108. 3 107. 2 124. 6
B 7 e ERTF v (mg/L) 4. 94 5.23 11.55 12. 03
J 7V VT F L (ng/L) 0. 90 0. 88 1. 46 1. 38
7Y U EEEF L (mg/L) 0. 14 0. 14 0. 27 0. 24

F7 XM 0Ov 8= I ARBRREDEBREHMERER

12BY-16 12BY CELR) 13BY-5 13BY CEIER)
=0 2.2+0.80 1.8+0.69 1.5+0.78 1.9+0. 86
I 2.340.95 2.240.73 2.4740. 65 2.0+0. 82
LA il 2.4+0.87 2.2+0.69 1.9+0. 86 2.240. 90

SRIETISAD/IR Y A RDMT o T ERERHMI O FE R A2 ~3, &Y, B,
BAETHIO T X TITEBWT, &k & BROMICEREIHMIEO A EZITHED b1
o= (p<0.05)
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