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Identification of 25 commercial wine yeast strains by the PCR and PCR—RFLP methods revealed that all the
strains tested except for S6U, reported to be a hybrid between Saccharomyces. cerevisiae and S. bayanus, were S.
cerevisiae species, including three strains labeled as S. bayanus. Red wine made on a small scale showed significant
positive correlation coefficients between the absorbance at 520 nm (A;,,) at pH 0.25, an index of the anthocyanin
concentration, A,,, and the flavonoid and total phenol concentrations. Correlation coefficients between A, which is
influenced by pH, and A,,, at pH 0.25, A,,,, and the flavonoid and total phenol concentrations were not significant.
There would thus appear to be some variations in polygalacturonase or related enzymatic activity among wine yeasts.
The correlation coefficient between the sulfite and acetaldehyde concentrations of fermented wines was also
significant. Significant positive correlation coefficients were observed between the Ay, 6 cm from the surface 9 days
after resuspension of yeasts, which is an index of the yeast sedimentation speed, and the glycerol concentration and
specific gravity. However, there was no significant correlation between glycerol concentration and specific gravity.
The sedimentation speed of yeasts without flocculation ability in wine, as well as that of spheroids in liquid, seemed to
be explained by the specific gravity and coefficient of viscosity of wine, because glycerol is a highly viscous substance.
Key words: wine yeast, species identification, S. cerevisiae, S, bayanus, fermentation characteristics, polyphenol
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Table 1. Species identified of commercial wine yeasts by PCR and

DCR-RFLP methods,

Trade name Indicated

Jeong Seok Tae - % (L&) &%

BT, REAKOHMAMAICL>OTELEEEX
ENBEINOERND D728, S. cerevisiae & S.
bayanusDE N B ERBO TS5 1< —&, S
cerevisiane D FMBERN 51 v —. RUS
bayanus® FHRBIHREN T4 —DIEEDOT 5
A —%HAWTPCRZITD &. S. cerevisiae’® 51&
1.1 kbp. S. bayanusi»5131.9 kbpD 757 A > k
NEEINE I MEINTNS (22) .

F7/-. S. cerevisiae® MET2& = F D580 bp DL
FNZIZ EcoRIY 1 33 o TPstI YA R A7RWAY, S
bayanus® Bt #1121 EcoRI Y 1 b W7a <. PstIV A
NRd B 7=, MET2(88 OPCREY) % EcoRI K T}
PstITZNFNHELL T, BLKIkETAHI LT, M@
BeFplcErBEINTHS (12) .

3) BEHEMERR UzukabOHE (23) IRV,
0.IMIEARE T U ANy 77 —TpH 3.0ICFAEL
7=Wickerham 5 #112, 4+ — b7 L —T%. HHE%
mml7z, HBEERBEIL. 5 mg/L
M T0~60 mg/LZER/E L. HHf
BeKFEF FU T L0115 gmLE1%

Identified

Strain or producer species species HoGt &L TERLE,
: 7 Lt s £
K1(V111e6) Lalvin® S. cerevisiae S. cerevisiae Wickerham ##T25C. 3 H &
Wadenswil 27 Lalvin S. cerevisiae S. cerevisiae BREELIEEARZER - BkFE.
EC1118 Prise de Mousse Lalvin S. bayanus S. cerevisiae S Lk 1 N \
S6U Lalvin S. uvarum Hybrid* RICE R R 2 B R L L
RC212 Lalvin S. cerevisiae S. cerevisiae TS, ODgg = 00112725 &K D1T
R2 Lalvin S. bayanus S. cerevisiae ; < s :
T73 Valencia Lalvin S. cerevisiae 8. cerevisiae ?& L. 250(3 < %Etn\% L. 3H
AC- Lalvin S. cerevisiae S. cerevisiae =~ BICVI0FE DA ZHIE L7z,
71B Lalvin S. cerevisiae S. cerevisiae 4) IZME; & >
Bourgoblanc CY3079 Lalvin S. cerevisiae S. cerevisiae ) . %ﬂ&’ﬁf&; - = / P
ICV D254 Lalvin S. cerevisiae S. cerevisine LR HITIE. HEERFL LT v
Brunello M (BM) 45 Lalvin S. cerevisiae 8. cerevisiae RxZzZHW, BH%224°Brix¥ ¢4
L2056 Lalvin S. cerevisiae S. cerevisiae . .
Bourgorouge RA17 Lalvin S. cerevisiae S. cerevisiae VA=A THEEL. 100 mg/LOE
Egggg ﬁaiv@n g cerevz:s{ae g’ cerev1:szzae OB OAZERM LU, B
alvin . cerevisiae S. cerevisiae
Montrachet Red Star®  S. cerevisiae 8. cerevisiae B3, UCD530. EC1118. S6U.
glevz;ujolais Red Starx unknown S. cerevisiae ~ AC-. CY3079. W-3, CEG. kO
Uvaferm S. cerevisiae 8. cerevisiae . N
BC Uvaferm  S. bayanus S. cerevisiae C82& “t_" AR B X
ggG Uvaferm  S. cerevisiae 8. cerevisiae —A—DERBEOEAKL., 4x10°
2 Uvaferm S. cerevisiae S. cerevisiae - =)y -
SIHA3 Begerow"  S. cerevisiae S. cerevisiae cellsmLIC BB & SIHFEML L. &
SIHA4 Begerow unknown S. cerevisiae HFHRIIYEPDEE#id, 25°C T 2
SIHA7 Begerow unknown S. cerevisiae HEIRESHEE L. ODg = 0.10

“ Lallemand Inc. Montreal, Canada

Y Red Star Yeast & Products, Milwaukee, USA
* Danstar Ferment AG, Zug, Switzerland
WE. Begerow GmbH & Co., Langenlonsheim, Germany

* Hybrid, S. cerevisiae x S. bayanus.
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Fig. 2. PCR—RFLP analysis of METZ2 region of commercial wine yeasts
and control strains.
were analyzed by electrophoresis on a 1.8% agarose gel.
DNA size standards—low range (pBR322/Avall x pBR322/EcoRI,
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Fig. 3. Maximum concentrations of initial SO, permitting yeast growth

after 72 h in Wickerham's medium buffered with 0.1 M sodium
tartrate at pH 3.0. BENEN, A, > 1.5; BZZ23, A, > 0.5.
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Fig. 4. Changes in alcohol concentrations during fermentation of Chardonnay and Cabernet Sauvignon wines

using commercial wine yeasts.
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Table 2._Analytical data for Chardonnay white wines fermented with commercial wine yeasts. _

Strain Alcohol Total acid H Extract M.B.dyeing Ay Glycerol Acetaldehyde
(%vIv)  (%wiv)? P (g/100mL) ratio (%)' (10mm) (g/L) (mg/L)
UCD530 13.3 0.86 3.59 3.26 64.1 0.100 13.2 27
EC1118 143 0.86 3.28 2.63 12.5 0.095 8.4 50
SeU 14.3 0.89 3.32 2.73 25.0 0.083 10.0 23
AC- 13.9 0.86 3.32 3.22 32.3 0.083 7.9 27
CY3079 14.1 0.84 3.31 2.73 14.7 0.098 6.9 27
W-3 14.3 0.75 3.38 2.50 35.7 0.069 7.5 21
CEG 14.1 0.81 3.36 2.78 35.9 0.133 74 33
CS2 14.2 0.86 3.31 2.55 53.3 0.145 6.7 39

“ Calculated as tartaric acid.
Y Methylene blue dyeing ratio determined just after fermentation has completed.

Table 3. Organic acid concentrations of Chardonnay white wine fermented

with commercial wine yeasts.

Organic acid (mg/L)

Strain Pyruvate Citrate Lactate Tartrate Malate Succinate Acetate

UCD530 51 404 465 1782 3769 2004 99

EC1118 60 382 213 1425 4775 1056 158

SeU 65 358 259 1377 4070 1306 449

AC- 39 382 301 1394 4475 1063 87

CY3079 42 386 204 1422 4302 1060 138

W-3 41 387 154 1382 3843 966 90

CEG 47 382 206 1439 4069 866 338

CS2 102 373 169 1535 4409 802 347

Table 4. Analytical data for Cabernet Sauvignon red wines fermented with commercial wine

yeasts (1). .

Strai Alcohol Total acid H Extract M.B.dyeing Glycerol Sulfite Acetalde-
rain %,viv)  (%wh) P7 (g/100mL) ratio (%) (g/l)  (mg/L) hyde (mg/L)

0C-2 11.9 0.85 3.76 4.34 16.2 9.9 24 7

Ki1(Ville) 11.8 0.88 3.74 3.10 17.8 8.2 32 12

RC212 11.9 0.87 3.68 3.07 2.5 8.6 24 8

T73 11.8 0.93 3.69 3.12 7.1 8.8 26 9

D254 11.7 0.83 3.73 2.99 16.8 4.2 18 9

BM45 11.3 1.04 3.60 3.17 22.7 8.9 40 21

RA17 114 0.98 3.64 3.25 3.7 8.5 26 9

CM 11.8 0.86 3.70 3.04 6.9 8.2 20 8
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Table 5. Analytical data for Cabernet Sauvignon red wines fermented with
B ercial wine yeasts (2).

Asypat pH  Total phenol Flavonoid phenol

WAF LTI —RER Strain Ay Ay
_ , /L)% L)%

Bl (2mm) (Z2mm) 0.25 (mg/L) (mg./L)

. 0C-2 0.131 0.123 5.8 487 300

JN J - -

5) RBERVI /= yiviie 0115 0125 56 450 286

IEE KREBOEXE RC212 0.121  0.132 5.7 461 290

~ . T73 0.114 0.118 5.2 423 248

(As) 1CI3HE E%ﬁ " D254 0.115  0.112 4.9 440 273

Lo THRDDENRD BM45 0.114  0.130 5.1 441 261

57 (Fig. 5) . §# RALT 0.101  0.114 49 421 234

CM 0.113  0.120 5.3 418 238

D7 R T ROHE
LB A at pH 0.25
DIEIZ0C-2. RC212K X
K1 (V1116)D &R ENE

% Calculated as gallic acid.

Table 6. Correlation coefficients among analytical data for color and polyphenols of
_red wines fermented commercial wine yeasts.

Agyp at pH

Total Flavonoid

<, ZNs50TA1 TR Az Asao 0.25 phenol phenol
BT/ —IRT IR A 0.4507
R.91 /L bmyy  AsoatpH0.25 0.7860*  0.6483
ThR-7= BE ol phenol 0.8727**  0.4838  0.7591*
fEZRL7 (Table 5) o  Flavonoid phenol 0.8327*  0.4875  0.7364*  0.9396***
Ay at pH 025847« PH 05839  -0.2314 05172  0.4797 0.5582

* 0<0.05; ** 00 <0.01; *** 0. <0.001.
-15-
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Table 7. Correlation

6 8 10 12 16

Days after resuspension of yeast
Fig. 6. Changes in turbidity (Ag, 6 cm from the surface) of red wines
fermented using commercial wine yeasts and pressed.

coefficients among  glycerol
concentration, extract, specific gravity, and yeast
sedimentation speed in Cabernet Sauvignon red
wines fermented with commercial wine yeasts.

CHENEBEREOHEER UL, —F#. ¥ Sediment3tio Glycerol  Extract

Jto—)VBAEL ITFADKRULLEOMABM Glycerol 0.7793*

REREETII o7, Extract _ 0.8041* 0.5155
RUKFOLBEEIL. BNTFEBEE (& Specific gravity 0.7856 0.5083 0.9869

K) DEEDZE., RUTEED 2 RITHHIL.,

% Ageo 6 cm from the surface 9 days after resuspension of yeasts.
* 0<0.05; *** 0<0.001.
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Fig. 7. Correlations between acetaldehyde and SO, concentrations
in red wines fermented with commercial wine yeasts.
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