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Abstract

Shirakamikodama yeast (S) and Hoshino natural yeast leaven (H) are the most widely known bread yeasts. However, little is
known about their properties and effects on bread-making. This study examined the bread-making characteristics of S and H,
using instant dry yeast (D) as a control. S contains only yeast; H contains yeast, flour, rice and koji and D contains yeast, vitamin
C and emulsifier. Thus, several substances other than yeast affect bread-making.

Additionally, all three yeasts were identified as Saccharomyces cerevisiae by sequencing the internal transcribed spacer region.
Meanwhile, microscopic observation revealed differences in the shape and size of each yeast. The number of viable yeast cells per
1 g of product was approximately 1/10,000 less in H than in D and S. Analysis When the same number of viable yeast cells was
used, H showed the fastest carbon dioxide generation rate (up to 460 min). Moreover, D produced the highest amount of carbon
dioxide, while S and H generated similar amounts. Meanwhile, differences in volume, weight or specific volume were observed
among breads prepared with an identical amount of viable yeast cells from each product.

D and S produced the softest and hardest breads, respectively, while H resulted in bread with intermediate hardness. Histological
analysis revealed differences in the shape of air bubbles and condition of air bubble films. These findings suggest that although
bread-making with H requires a longer fermentation time, using the same number of H yeast cells as D and S can increase the
fermentation time to a comparable level while ensuring the same quality. The findings also revealed that although S does not
require seeding, it has the same number of viable yeast cells as D, resulting in bread with a similar level of puffing within the
same fermentation time. However, although both yeasts were identified as S. cerevisiae, it remains unclear whether the differences
in the amount of carbon dioxide generated, bread firmness and bubble state were due to mutations in the yeast genome sequence
or changes in gene expression. Therefore, a detailed analysis is required in the future.
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Study of bread-making characteristics of two natural baker's yeast.
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404WH, ) ~ovv A, JRE) T 24 RefHEIfRR L <&
R L7 21T\, TEHD - R0 AR (U,
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1) 1Eih

AR YPD R5HBlZ, Yeast extract 1.0% (Becton, Dickinson
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v LRDERESE BB, KBx) (pH 5.5) Z AL 72, °F
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LCx¥ /) =it ziT-o7:, 456 N7 EE DNA
Z TE/Ny 7 7 — 20 UL ICIAfE L, PCR MGICHEL
7o PCR IIBICH W2 75 4 = — 1%, ITS fEiKIC
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RETZ40YA 7NV DIRL 7, wEIZ72°CT10
TTRPRL 7-1%, 4°CTIREIL 72, PCR EEY) O L HL
IfEtTIx, B 754 <=2 T 77 A~y
7y —r v A —E R (PRI KB L TR,
FEREOfEIZ, TTS fHIKE X O B-tubulin FHIK O K ILHL
5% BLAST (Basic Local Alignment Search Tool) (Z
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BR-2IFP, # A 7 v 7 ®, HWE) 2i7->7, KE
FEIZB VT, HHFEOBRRIEY 5 mL % 50 mL
D YPB WARKGHLIC AN L, miksEs & Mok &
IEFEEAT O, WNEMREH A R TEFEIHICW 2 X
TRERFIVIIE 217 > 72, STOGHEEE (T o o8y
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Table 1 /N> DEE (9)

7 # ) - 5
VALY 250.0 250.0 250.0
i3 7.2 5.0 52
B=] 17.0 17.0 17.0
) 5.0 5.0 5.0
AFLZIVY 6.0 6.0 6.0
NGi= 10.0 10.0 10.0
HEBIX 180.0 180.0 180.0

gBEfIZRY, BRBIIBEBICKIEONERER
(wet) ZRY,

DA VREY N RSAA—X b, S: BRI CEKEER, H:
Ry S RN EETRT,

QMIE /71
a. KB, HE, AR, Koafa®

PRV BERRES, SR (25°C) 10T 1 BERIA L,
I 5 - REEZ R E, BRWMHZ v 77 4 L4
WCEHARBY v =D &K 2 F L vy RBICANK
IREECHAFEL 72, Eilh (25°C) T 12 BiRE L &
AElohRE, EEE, L —¥—HE (Selnac-Win
VM2100, B0 7 25 v 7 Z, KB (<& b #ldE L 7,
Wk, SvofiizERTHRL TR LY,
KaaaFRE, BEONMHEES ¢ 2 v, KRoHR
Koral (FD-600, M) 77 v FBFERFZERT, HE) (12
K DWIE L7, 110°C, 80 ZrIZi%E L, fHmICEL
- DEMERYS, KoaGERE Lz, BN 3 17
B, Py LR RO 72,

b. BXVDT I AT ¥ —

a. & FARRICERAE L 7230t WA R & D 2x2x
25 (MEx B x @) em DK E X2, HEIEH
sab—=bHHA (74 H32 70 =LA 818, 7
AAh2A 70 AT LR W, HE) 2HVTY S
7=bDRMEHRKEE L, KRBT 7 25 v —
%L A X —%— (RE2-33005C, ) L%, HH) I
XOME L7, Sk e sEEVI L, 3 HBE
B U 725 BE D EE 15l 2 JIE L <, P L EEEfR 2
RS, WESEMIZ, v —FxIL 20N, FES
7 v v —ELE 8 mm, MIEEIK 0%, MWiEHE 10
mm/sec & L 7z,

c. 73V DORkEIZE
a. & FARRDEARI O WHIh LT 2, B < 7 o

F—2HH (A4 AT 70 F—LFHN8I8, T4
A7 AT LXMW, WH) ZHWT, 1x1x03
(it < B x H X)) em WD L, wH EEERET
PEMEE (Miniscope TM3030Plus, ) Hi72 A 7 7,
B0) O & 40 fi%, A 10 kV 12 X D B
L7, R[IUORRE X ORARE, g - &
HY 7+ =7 (WinLOOF2015, =A% BB, =
5) CTRHEIL 72, %k, K[IEoEMEE, ok
/BRI TRDI,

(3) #HmEtunE

FHE T — %1%, PafE « BEERE A Z RO, IBM
SPSS Statistics Ver.24 % vy, 30k 2 FH & L 72—
TCRCE ST BT 2 £T 5 7o AR AED B - T A1,
Tukey D% H K % 175 72, AEAKHEIZX 5% (p<0.05)
E L7,

3. EERREBER

(1) 2BEL-EBEKk

2. (2) 2) CTHIEEL 72 E#REO YPD PG T
DEFav=— 26, H YPD PAKGHLICHEE L, #l
Proy Bk 2 1572

(2) BBORE

Y ARY — L RNABEE FDOITS HHIRE X OB
-tubulin FHIH D PCR FEY) DIFEIERCII AT S 1% 5
72 3RRDELSNIE, 100% [Fl—Td -7z, BLAST IZ &
2 OMEEBRROHIR, wInsHRahTwd
Saccharomyces cerevisiae DELFI & 100% [FH—TH D,
Z DFERARMZE TR 2 3 ffilL S. cerevisiae & FE
X417z (data not shown),

(3) EBEBORRE

B Rk 3 f O M BLEE DA R 2 Fig.1 ISR L7, D
EBHEC, S8 XOHIZMBIGECIEMIELZ R
LTV HIEZD, SICHARPRNI WL DTH > 7,

(4) RRDPOEBEEHOHEE

YPD “FARRGHL OIS 6 e a v = — &L,
i1 g b7 ) ORERERBZRD 7, Z DGR,
D 1% 1.72x10° CFU/g, S ¥ 2.49x10° CFU/g, HN &
2.40x10* CFU/g, HL I 2.06x10° CFU/g T & - 7=,
HN (B NIS/ANER, K, Bz E&ATH»579,
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Fig.1

[P/ =S
D:AMVAZYMNRSAA—A S, SEHBTIEEER, H:
R/ RABRI/NNTBETRT,

D, SICHARFEEICZA > TR KD
1/10000 & V7275 72, HN & 28°C, 24 W[ 4 ffl
I LZfT9 28Ik > T, HL DEREEDH 100
fFICZ T\, L L, D, S EHBT 3 EIER
WAoo te, TOI I, HIZFEFREICKRD 0

MUfETHo7, UL, 180 47 LARED 5 490 47 %
TOD & SIEPI72EH) 2" L7223, H I 460 77 %
CTIRIE A A FE AR EDSH D > 72, 580 DD F—%
WVIRBB A AFERIEID VI b <, S & HIZFE
OftizR L7 (Fig.2),

29 LIxNTVDEIEERHEMNT
LREHTdh o 7,

(5) BEOIEIEEEDAIE
BRIDOAEE %2, ZORBE D
DY hTLZETHEL 2, Z
DFER, WITNOERED 300 47
FCAEBRBOBMRD 61,
WIREORIM A SN/, 3D
FERED A E BT 22D D 51
ol Z Lo, KRR
FHE S I K & i d o 7z,

(6) REEHRARES

IRIE A A FE % E L 7z,
Z DGR, 170 97 £ TSR
B B RIES AT A RIZIZIE
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Fig.2 BAIEMICHITZREIRRES
As0o=0.80( FTEXIETEHA ) IT7x D K SaiEE L fcBEAE R 10 mL & YPD i{k#Zih 100
mLICIEREL, 30°C, 130 rpm TIRE DBEETolce RBAAREEZEE 10HTE
580 DREIChHIz WRIE Lz, BIELE 2 BTV, {BIXFEHEMEETT
D:AVARAVYMRZAA—R N, SSEHHTEEER, H: RV / XABR/N\ViEE
=Y
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Table2 /\>DWfmE, & E=2, LLEE KOEEX
S D S H
W @
& & (cm’) 1763.8 * 87.9 1653.4 % 18.0 1684.2 % 36.0
E £ (9 4107 £ 0.7 4123 * 32 4123 £ 1.0
tbB HE (cm®/g) 429 + 022 401 % 0.07 409 * 0.08
KDEBE (%) 47.0 + 0.3° 46.0 + 0.2° 463 + 0.3
n=3 T{IL), (BIFFIHMETIZBEREETT, £, ab IR AFEERICBOVCERERICE
BREENHBTEETL (p <005, FEALISAEEERICAVTEARBICEERED
HEWT EHTRT,

DIAYVREY N RSA A=A, SSBMICEER, HIRY / RABEG/\VEEZRT,

(7) SISV RER

OS5y OWTEOBE, (3, Tk, HERE X0k
REEES

HAEE L 2 BERE 2 O T L 728 O TE, R
i, FE, ATEE X KT EEHFEZR L 7 (Table2),

Ry oWiHzE A% L, DRFIOXKIENKEL, S
FREHE A O HRYSEIC /N S 2 RIE DS IR RS £ - C
Wz, HitBHEEHR O KIS A Y — IS BAE L T,
FE, BEE, WAE TR, 3bIcEREE 3 kd o
7o KT EHFETIE S HAERLREOEE R L 72
(p<0.05), (6) DMIERE KD S, 180 77 LAKE 460 77
FCHODRBIWAFKERDLD, SEH Lok
D3, XY OFHEICH O 7 BRI FE RN S 133 77
Thollcd, Nrofbiciz RELRFEELE LT
9, R, HiE, HABEICHEEN TR
DEEZD,

Q@R DT I AF ¥ —

HABE L 7-TERE 2 A CIRBLL 728 /- X,
£, FEEZRL % (Table3),

D7z E T, S BN <, D EEIME Wi TdH >
7. HilBHZhHofizm L, Dk, SilklEf
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