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Abstract

The vitamin requirements of four wine yeast strains were tested at various tem-
peratures between 8°C and 30°C. The two mesophilic strains, W—3 and OC—2
(Saccharomyces cerevisiae), had absolute and/or partial requirements for biotin
and pantothenic acid throughout the temperature range tested. In contrast, the
two cryophilic strains, YM84 and YM126 (S. bayanus), had absolute and/or
partial requirements for inositol, pantothenic acid and nicotinic acid within the
range of 8°C to 25°C, At 30°C, the two cryophilic strains showed an increased re-
quirement for nine vitamins. Thus, vitamin requirements appear to differ bet-
ween mesophilic and cryophilic strains of wine yeasts. The addition of more than
10ppm inositol to the medium stimulated completion of alcoholic fermentation
for two strains (OC—2, YM84) at 8°C, but was less effective at 30°C. Knowlegde of
the vitamin requirements of wine yeasts as well as the vitamin concentration in
grape musts will provide a better understanding of how to control alcoholic fer-
mentation in winemaking.

#

w

visiae) DTS, EFF U AMEIZ, XU bT VB

BROEBIC BT ALY I VERKER. TOERE
k- TRESHET B &MNMEN 5, Han-
seniasporal®d (R5E&BKloeckeral®) DEEE:IE
A b=NERY T UBREBIEICER L.
Dekkeral@ (R5E&2R!Brettanomycesi®&) LV
Metschnikowia BOBRIIEALF L EFT I %
WBICERT 5(1), Saccharomyces cerevisiae
F. EE. EAFUERV NTFUBEENRT S, U
A VEERE (S.cerevisiae) DEF I VEREIZDW
T, ExF Vﬁ§L[Z\;ET5 AH. FOMOES I
KERFEVE SN B2, REERKRBER (S cere-

BIASENCESR L12(8), B4 3 VERMEAE ST
T5 2 &R, BROSEENWELEET 57700
120 o, IA VEROE Y I VERMICHIGEL T
R T, BETL2ADREETH S, 74
VEEREICB T A ERM S T I — VRO DI
X, TN RABATUCHEEDOE Y I VEHOEET
BIENLETH D,

SE, U4 VEROES I VEREEAFRRLIZE
Z AL S.cerevisiaell BT A HEREEEERN EA
F &Ry T UBOBERMAR LDt LT,

S.bayanusiZ B9 A{EKEFBEEREREA /¥ b—



2 Tl -

- HIH

-

s ZDMDES I L oERER LI, /o
IR ORI EREE IO TV EEIN
IEVDITHT LT AKBAB R O BRI 750
BEEBXNI, IOICTAI-IRKECBTAL )Y
VDB RERE L 1O THET S,

EBAHE
1. HHBEEEK
TA VB ARRAE R LT, F SRR FEREED
S.cerevisiae 2 Bk X MEEFK DS bayanus
28 TH B (Tablel.), Mk, A DEKEFEE
PR & T 7 — 13°COERICB W TEN I FEEAE
ZETEH. 22-30°COFRICE VTR TV IT—IL
HEEDGRTPTIE LG A7y J —IUEERK &S
B E. BLUBCLULOEETER LV &
DOHWEDER =T @, 5, 6),
2. B4z UEkMEHR
AERMRERIIE S 3 v IBOELSKD S |
DR TS 2 BRI TIT- 1
(1) B2 VEAHROHEE . sy 3 v IBEDR
TR GRERIERE D 10005 % 3A L 1.
EAF L LERIIDEDOLY ) — VTR L. D
bERE Lz, F7 3 VIEBRIISN-FERICAR
BICERE LT, RITES 3 v IFEEORAH

BIOIEEODZROAIFFROES 3 Vs
B LT, ThoDEY I VBARITFEE
FEEIE XD ITIEERITHRMN U /2o S/KEKS &
UBERTOESY 3 VigE%Table 2138,
(2) HBRELHI . AR Bacto vitamin free
yeast base (Difco laboratories) D1. 67%7kiA
W (pHZSL. 3ICFHEE) . LitoE s I ViBAR
BENTNERM U, CTNEBRE T 4 Ly —
(0.2 #m, Gelman Science) TEBL. %05
mlo2ZmIBAR Y ) a—F v v 7RSI
ANTCREREEM & Ui, lBE LT, B4 3 Uim
INX 2B 0z,

(3) HABROEELLUOESY I VEREDN
i LR EE R YMEE R (B + 20,3
% ZHFIFR0.3%. RUXRXT b 0.5%, 7
A= 1%, FKRK2 %) T25°C. 3 HERERL
7oo O 1HSHEZREKDUCREL, 0B
=LA EE (3000rpm, 10min) 12k 0 ERBER L
foo INEAERERL 205, BEAEREKSm]
WRIE Lo ZOREBRER20 . 1 2 3R ERE s
mlZBEE L7z (FHEE : 104cells/mD), EEIZ
30°CT 4 AR, 25°CT 7 HREL 15°CTI0HE. &
KU CTLARML BHITIT- 7o BRI,
RAIETE 2 AR O BOCE (660nm) » SN

Table 1. Wine yeasts investigated

Strain No. Species Growth property Origin*
W-3 Saccharomyces cerevisiae mesophilic RIFY 1001
0C-2 Saccharomyces cerevisiae mesophilic TAM 4274
Y M84 Saccharomyces bayanus cryophilic CCY 48-66
YM126 Saccharomyces bayanus cryophilic RIFY 1218

* RIFY: Institute of Enology and Viticulture, Yamanashi University.
IAM: Institute of Applied Microbiology, University of Tokyo.
CCY: Institute of Chemistry of the Slovak Academy of Science, Brastia, Czechoslovakia.

Table 2. Vitamin concentrations for culture test

Vitamin Basal solution (¢ g/ml) Culture medium ( ¢ g/ml)
Biotin 2 0.002
Ca-pantothenate 400 0.4
Folic acid 2 0.002
Inositol 2000 2.0
Nicotinic acid 400 0.4
p-Aminobenzoic acid 200 0.2
Pyridoxin-HCl 400 0.4
Riboflavin 200 0.2
Thiamin-HCl 400 0.4
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for fermentation test

Glucose 180g
(NH,),S50, 10g
L-histidine 100mg
DL-methionine 200mg
DL-tryptophan 200mg
KH,PO, 8.5¢g
K,HPO, 1.5¢
MgSO, + TH,0 5g
NaCl lg
CaCl, * 2H,0 1g
H,BO, omg
CuS0, * 5H,0 0.4mg
KI : lmg
FeCl; » 6H,0 2mg
MnSO, « 7TH,0 dmg
Na,MoO, « 2H,0 2mg
_ ZuS0,* TH,0 img

Biotion 0.02mg
Ca-pantothenate 2mg
Folic acid 0.0015mg
Nicotinic acid 0.4mg
p-Aminobenzoic acid 0.2mg
Pyridoxin-HCl 0.4mg
Riboflavin 0.2mg
Thiamin-HCl 0.4mg
Inositol:

0,0.1,1, 10, 100, or 1000mg

Ajusted to final volume of 1000ml with
distilled water.
pH4.5 (adjusted with 6N-HCI or 6N-NaOH)
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Table 4. Growth of wine yeasts in vitamin deficient medium at various temperatures

Growth rate (%)

Vitamin

o W-3 0C-2 Y M84 YM126 -
deficiency® _ _—

30 25 15 8°C 30 25 15 8°C 30 25 15 8°C 30 25 15 8%C
Biotin 21 79 23 69 17 18 27 74 0 98 93 92 9 92 105 92
Ca-Panto. 0 1 1 2 1 1 2 8 0 103 101 103 76 19 47 28
Folic acid 103 102 95 103 103 101 102 101 0 101 100 101 40 92 101 101
Inositol 97 96 100 95 102 100 97 96 0 52 58 49 0 12 53 1
Nicotinic 98 99 104 101 107 99 95 99 0 100 100 103 9 2 4 4
p-Aminoben. 102 101 103 102 110 95 101 100 0 118 103 103 36 106 105 107
Pyridoxin 94 97 96 99 8 90 100 98 0 97 106 103 17 101 105 103
Riboflavin 105 100 101 102 114 94 94 102 0 99 104 100 2 103 108 102
Thiamin 99 101 103 103 94 103 100 101 0 111 98 109 63 99 107 107
9 vitamins 1 1 2 3% 1 2 7 3 079 5 19 o0 1 1 1
None?’ 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
(0.Dgsoum 1.0 1.1 1.0 1.0 1.0 1.2 1.1 1.1 0.1 1.0 1.0 1.0 0.5 1.0 0.9 1.0)

a) One or all nine vitamins deficient in medium.
b) Control: nine vitamins were contained in medium; growth of the cultures (cell
concentration) shown in parenthesis.

Tableb. Vitamin requirements of wine yeasts at various temperatures

Yeast- Vitamin requirement® : Yeast- Vitamin requirement
temp.® Bi:Pa:Fo:In:Ni:pA:Py:Ri:Th :  temp. Bi:Pa:Fo:In:Ni:pA:Py:Ri:Th
W—3,3C A0 - - —-— - — — —:0C-2 38C OO - — — — — — —
25 ANO - — = = = = — 25 oo - == - - = =
15 N O - — — = = = = 15 NO — = = = = = =
8 ANO - — — = = = — 8 AN O — = = = — — =

Yeast- Vitamin requirement ©  Yeast- Vitamin requirement
temp. Bi:Pa:Fo:In:Ni:pA:Py:Ri:Th : temp. Bi:Pa:Fo:In:Ni:pA:Py:Ri:Th
YM, 30°C O O0OO0OO0OO0O0O0OO0OO0O: YM 3T OAANOOANOOA
84 25 - - - A - — — — — 126 25 -0 -00 - — = -
15 - = - A - = = — — 15 - A - A0 - - - -
8 - = - A - = = — — 8 - AN - 00 — — — -

a) Yeast strain and culture temperatures.
b) Bi: biotion; Pa: Ca-pantothenate; Fo: folic acid; In:inositol; Ni: nicotinic acid;
pA: p-aminobenzoic acid; Py: pyridoxin; Ri: riboflavin; Th: thiamin.
Vitamin requirement: O, essential; /\, partial; —, no requirement.
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Fig. 1. Time course of alcoholic fermentation by mesophilic wine yeast OC—2 and cryophilic
wine yeast YM84. Inositol medium (200m| scale: 18% glucose, 0—1000ppm inositol) was
fermented at 8°C and 30°C. Symbols: @, Oppm; O, 0.1ppm; Wl. 1ppm; [, 10ppm;

¢. 100ppm; <&, 1000ppm.
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Table 6. Alcoholic fermentation in inositol medium by wine yeasts

Ethanol production (v/v9%)

. Fermentation ;
Yeast strain . Inositol (ppm)
temp. (°C)

0.1 1 10 100 1000

0C-2 8 7.9 8.3 8.6 10.0 10.9 10.7

30 10.5 10.5 10.1 9.7 9.8 9.5

Y M84 8 1.7 2.0 8.8 10.5 10.9 10.8

30 0.9 1.9 3.6 5.4 5.4 9.3

Table 7. Concentrations of vitamins in grape musts and vitamin requirements of wine yeasts

Vitamin Concentrations in grape musts Vitamin requirements  Require-
(mg/l) Otsuka Amerine et al. for ment®’
(1977) 4 ® (1980) 1® fermen-
growth®
Range and average tation?
Biotin 0.001—0. 009 0.001—0.06, 0.003 0.002 0. 020 O N -
Pantothenic 0.2 —2 0.2 —11, 0.8 0.4 2 (OIVAN
Folic acid 0.001—0. 050 t =005 -— 0. 002 0. 0015 -
Inositol 140 —710 200 —800% 2 =10 (O INVAN
Nicotinic acid 0.3 —18 0.3 3.3 0.4 0.4 o -
p-Aminobenzoic 0.04 —0.05 0.01 —0.09, 0.05 0.2 0.2 -
Pyridoxin 0.1 —0.9 0.1 —2.9, 0.42 0.4 0.4 -
Riboflavin 0.06 —1.0 t —-1.5, 0.02 0.2 0.2 -
Thiamin 0.2 —0.5 0.1 —1.2, 0.33 0.4 0.4 -

a) Data from Table 2. b) Data from Tables 3. and 6. ¢) Data (growth temperature: 8—25°C)
from Table 5.; O: essential, A: partial, —: no requirement. d) Amerine at al. (1970) <'® .
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