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Table 1 Yeast strains isolated from plant flowers

Strain No. Plant
ND-4 Dianthus superbusver var. longicalycinus
AB-2 Abelia grandiflora
HNG-5 Rosa sp.
NI-2 Vinca rosea
CAR-1 Dianthus caryophyllus
KS-3 Cosmos bipinnatus
BK-1 Begonia sp.
SN-3 Rhododendron metternichii
MR-4 Tagetes patula
GE-1 Epiphyllum oxypetalum
KAF-2 Cattleya hybrids
ST-4 Fragaria grandiflora
SUNF-5 Helianthus sp.
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Table 2 Physiological characteristics of yeasts isolated from plant flowers

Fermentation of Assimilation of
Strain No.
Glu Gal Suc Mal Lac Raf Glu Gal Suc Mal Lac Raf Mele a-MG KNO;

K-9 + + + + - + + + + + - + - + -
ND-4 + + + + - + + + + + - + - - -
AB-2 + + + + - + + + + + - + - - -
HNG-5 + + + + - + + + + + - + - + -
NI-2 + + + + - + + + + + - + - + -
CAR-1 + + + + - + + + + + - + - + -
KS-3 + + + + - + + + + + - + - - -
BK-1 + + + + - + + + + + - + - - -
SN-3 + - + + - + + — + + - + - + -
MR-4 + + + + - + + + + + - + - - -
GE-1 + + + + - + + + + + - + - - -
KAF-2 + + + + - + + + + + - + - - -
ST-4 + + + + - + + + + + - + - - -
SUNF-5 + + + + - + + + + + - + - - -

Glu:glucose, Gal:galactose, Suc:sucrose, Mal:maltose, Lac:lactose, Rafiraffinose

Mele:melezitose, o- MG:o-methyl-D-glucoside, + ; positive , —; negative

Table 3 Physiological characteristics of yeasts isolated from plant flowers

Qrovﬁh in Resis.tance Froth forming Alcian blue
Strain No. vitamin free against ability on sake ~ TTC staining ..

medium ¥ yeastcidin ” mash staining
K-9 + + + Red -
ND-4 + + — Red -
AB-2 + + — Red -
HNG-5 + + — Red -
NI-2 + + — Red -
CAR-1 + + — Red -
KS-3 + + — Red -
BK-1 + + — Red -
SN-3 + + — Red -
MR-4 + + — Red -
GE-1 + + — Red -
KAF-2 + + — Red -
ST-4 + + — Red -
SUNF-5 + + — Red -
+ ; positive , —; negative

a) Growth in vitamine-free medium containing 20 g glucose, 2.0 g (NH,),SO,, 0.55 g KH,PO,, 0.425g KCl,
0.125g MgSO,+ 7H,0, 0.125g CaCl,*2H,0, 2.5mg FeCl;*6H,0, 2.5mg MnSO, *4H,0 in one liter of
distilled water.

b) Bllg 10° koji extract contained 200ppm yeastcidin was used as a test medium.
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Table 4 Resistance against cerulenin and TFL of
yeasts isolated from plant flowers

Resistance against
Cerulenin TFL ?
K-9 — -
K-1601 +W -
K-1701 — +
ND-4 + -
AB-2 + -
HNG-5 +W -
NI-2 +W —
CAR-1 — -
KS-3 — -
BK-1 — —
SN-3 — -
MR-4 — -
GE-1 — -
KAF-2 — —
ST-4 — -
SUNF-5 — -
+: growth , +W: weak growth , —: no growth

Strain No.

a) Growth in TTC medium containing 25 1 M cerulenin.

b) Growth in amino acid-free medium containing 0.5mM TFL.
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Fig. 1 Pulsed-field gel electrophoresis of chromosome DNA of yeasts isolated from plant flowers
Yeasts were embedded in 1% agarose gel containing zymolyase-100T and were incubated in 10 mM
Tris buffer (pH 7.5) containing proteinase K at 50°C for 42 hours after incubation in the buffer
supplemented with 50 mM EDTA at 37°C for 24 hours.
A block prepared was subjected to electrophoresis at 6 V at 11°C with 60 to 120 sec pulse time for 24

hours.

I, ITI, VI and IX represent chromosome I, III, VI and XI, respectively.
Sample No. ; 1: AB972 (Saccharomyces cerevisiae), 2 : K-9 (Kyokai No. 9), 3: ND-4, 4: AB-2, 5: NI-2, 6 :
HNG-5, 7: CAR-1, 8 : KS-3, 9 : SUNF-5, 10 : BK-1, 11 : SN-3, 12 : MR-4, 13 : GE-1, 14 : KAF-2, 15 : ST-4.
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Table 5 Ingredients of sake mashes fermented
with yeasts isolated from plant flowers
K-9 +5 17.0 1.8 1.4
ND-4 +4 16.4 1.4 1.8
AB-2 +4 16.4 1.4 1.2
HNG-5 +3 17.1 1.6 1.5
NI-2 +2 16.4 1.7 1.4
CAR-1 +5 16.2 1.8 1.4
KS-3 +4 17.0 2.1 1.2
BK-1 +5 16.9 1.6 1.3
SN-3 +6 16.2 1.6 1.1
MR-4 +6 16.4 1.5 1.1
GE-1 +3 17.0 2.0 1.4
KAF-2 +6 17.0 2.1 1.2
ST-4 +1 17.0 1.9 1.0
SUNF-5 +3 16.8 22 1.2
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Table 6 Aroma components in sake mashes fer-
mented with yeasts isolated from plant

flowers
Aroma compounds (ppm)
Strain No.  [sobutyl Isoamyl Isoamyl Ethyl
alcohol alcohol acetate caproate
K-9 56.2 2113 2.8 0.6
ND-4 54.0 205.4 0.6 45
AB-2 59.2 215.8 1.9 52
HNG-5 48.8 198.4 1.4 29
NI-2 74.6 248.8 23 1.6
CAR-1 73.6 225.8 1.9 1.6
KS-3 68.5 248.3 3.3 02
BK-1 60.2 234.2 2.6 0.3
SN-3 92.7 297.6 6.4 0.5
MR-4 82.2 275.4 3.7 0.8
GE-1 54.5 212.9 2.8 0.6
KAF-2 63.2 237.4 3.1 0.8
ST-4 68.6 250.9 34 0.8
SUNF-5 80.1 282.8 3.9 12

Table 7 Organic acids in sake mashes fermented
with yeasts isolated from plant frowers

Strain Organic acids (ppm)

No.  (Citra Malic Succi

MA/SA
Lac Fumal Acet  Tatio

CAR-1 623 3094 351.7 300.0 - 146 0389
GE-1 9.4 3823 3%.1 3149 71 220 097
KAF-2 967 3772 4319 3153 - 298 087
ST-4 98.1 3532 4195 3345 - 230 084
SUNF-5 66.6 4203 517.5 3528 - 20.7 081

K-9 96.3 2500 409.6 2757 3.7 136.6 0.6l

Citra: citric acid, Malic:malic acid, Succi:succinic acid,
Lac:lactic acid, Fumal:fumalic acid, Acet:acetic acid,
MA/SA ratio:malic acid/succinic acid ratio.
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Characteristics of Yeasts Isolated from Plant
Flowers and their Properties on Sake Brewing

By
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Summary : The present study conducted physiological examinations and chromosome DNA electro-
phoresis in order to investigate the characteristics of yeast strains isolated from plant flowers. Small
scale sake production experiments were conducted, and analyses of the principal components and
aroma constituents produced in the experiment were performed in order to determine characteristics
of the flower yeast strains on sake brewing. The results showed that the flower yeast strains were
non-froth forming type of sake yeasts.

Based on the results of small scale sake production experiments with the flower yeast strains, the
13 strains of flower yeast were classified into an ethyl caproate producing type, an isoamyl acetate
producing type and a combination type producing both constituents in good balance. Sake produced
with the flower yeast strains had high rates of ethyl caproate, isoamyl acetate and malic acid. Thus,
it is assumed that these strains will be able to develop sake that can satisfy a diverse range of con-

sumer preferences.

Key words : Sake yeast, chromosome DNA, sake brewing
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