Supplementary materials

Table S1. Results of simple descriptive test of winery fermentation in Riesling must (upscale)

Sample* Look Odor/Smell Taste Mouthfull Aftertaste Rankings
Clear, clean Fresh, green Dry, fruity, Medium Light bitter,
EC1118 . 1
yellow paper, apple acidic body strong
Clear, clean Intensive, fresh, Dry, slightly Medium .
FE + EC111 Bitt t 2
> 8 yellow fruity, sweet bitter, sweet body, thick Iter, strong
. . Very dry,
Vv ht Less fruit t Flat k
TFL2 ery brig ess fruity, sweet, bitter, less at, wea Bitter, herbal 3
yellow reserved body
aroma
TEL2 + EC1118 Clear, clean Fresh, frl.uty, Dry, a.CIdIC, Medium Longlasting, 4
yellow intenssive fruity body strong
Sweet aromas
Clear, clean . Dry, sweet, Strong, . .
SFE vellow lemon, citrus, high fruity medium body Slightly bitter 5

medium intensity

*All samples were fermented at the Hochschule Geisenheim University winery according to their standard
protocol. Scale up was up to 20 L of fresh Riesling must in metal kegs. First 10 days were single fermentation and
then 7 days were co-fermentation (sequential). Riesling must was supplemented with 0.4 g/L Optimum-White
(inactivated yeast product; according to the supplier’s instructions; Lallemand, Austria) and 0.3 g/L Vitaferm
Ultra F3 (multi-nutrient complex containing nutrients such as amino acids, fatty acids, minerals, sterols,
vitamins, etc; according to the producer; Erbsloh, Germany). Manual stirring was done twice a day and at the
end of the fermentation the young wine was filtered and bottled. Blind descriptive tasting was performed by the
panel of 18 people. The panel was tasked to describe the wine and rank it. EC1118: Saccharomyces cerevisiae
wine strain, SFE: Saccharomycopsis fermentans wild type strain, TFL2: trifluoro-leucine resistant mutant
strain.

Table S2. Amino acids measurements*

0 0
5 o B o 2 a 2 a3 o 3 o £1%
g » & o E & E © B & E @ %E

&3 a2
aspartic acid 05 025 08 005 16 014 47 016 15 050 1.7 0.04 27.2
threonine 1.1 031 12 014 1.7 017 100 099 13 0.13 35 0.26 30.3
serine 07 016 03 002 03 004 06 014 07 011 0.8 0.02 27.5
asparagine 07 019 05 030 02 006 03 006 05 037 0.7 0.13 2.8
glutamic acid 03 005 127 195 111 0.12 753 083 108 1.04 333 0.51 47.1
glutamine 03 008 01 013 0.7 034 11 018 0.7 0.03 1.2 0.20 <0.1
glycine 07 004 12 004 19 004 58 017 19 003 22 0.11 2.4
alanine 62 097 26 005 54 040 26 022 51 019 41 0.26 77.3
citrulline <0.1 - <0.1 - <0.1 - <0.1 - <0.1 - <0.1 - <0.1
valine 02 007 16 040 <0.1 - 02 007 01 006 15 0.30 9.2
cystine 1.9 009 03 006 07 017 0.7 0.02 09 014 05 0.01 0.2
methionine 02 004 01 003 04 018 03 012 02 0.08 0.8 1.09 0.9
isoleucine 03 012 05 014 06 015 22 039 04 018 0.7 0.07 49
leucine 04 007 04 007 32 004 32 017 28 0.06 29 0.06 7.2
tyrosine 02 006 01 009 01 010 32 021 01 005 06 037 3.9
phenylalanine 03 007 21 009 15 024 77 055 04 0.09 23 1.32 6.6
B-alanine 03 022 10 007 17 030 14 091 15 017 14 0.24 1.8

B-aminoisobutyricacid 0.2 0.15 <0.1 - <0.1 - <0.1 - 01 017 05 0.85 <0.1



y-aminobutyric acid 3.6
histidine 0.2
tryptophan 0.1
ornithine <0.1
lysine 1.4
arginine <0.1
hydroxyproline 0.8
proline 1.2

Total [mg/L] 21.9

0.38
0.07
0.04

0.22
0.14
0.86
2.97

46.3
0.1
<0.1
0.2
<0.1
<0.1
0.5
53.3
126

0.43
0.20

0.19

0.07
3.24
2.04

46.8
0.5
<0.1
4.7
0.5
<0.1
0.3
87.4
170

0.61
0.18
0.12
0.17
0.12
1.10
3.62

46.2
0.2
1.7
0.1

<0.1

<0.1
0.4

28.8

196

0.58
0.03
0.37
0.07

0.34
1.29
4.17

50,9
0.6
<0.1
4,6
0,1
<0.1
0,6
86,4
172

0.83
0.05
0.33
0.15
0.31
0.63
1.70

49.7
0.1
<0.1
14
<0.1
<0.1
0.2
91.0
201

0.43
0.02

0.05

0.19
1.77
2.99

45.4
7.4
<0.1
1.1
1.6
135
0.4
149
589

*Residual amino acids measurements after single fermentations, concentration in mg/L. Highlighted amino acids
are selected for Table 2. SD: Standard Deviation, calculated for triplicate samples.

Table S3. Complete dataset of the measured acids with statistical values *

g Tartaric Malic acid Shikimic Lactic Acetic acid Citricacid  Isovaleric
:> Strain acid acid acid acid**
3 [g/L] [g/L] [mg/L] [g/L] [g/L] [g/L] [mg/L]
= SF  SD SF SO SF SD SF SD SF SD SF SD SF SD
EC1118 45 03 27 <001 239 15 <01 - 5,4 0.1 <0.1 - 3 0.9
SFE 6.8 <001 19 0.1 28.6 02 <0.1 - <0.1 - <0.1 - 20 1.2
TFL1 6.7 02 1.6 01 29.9 05 <0.1 - <0.1 - 0.1  <0.01 76 14.6
TFL2 6.8 <001 <01 . 294 g <01 - <0.1 - 02 <001 118 60
TFL3 68 <001 14 <001 290 <001 <01 - <0.1 - 01 <001 80 6.1
TFL4 5.4 0.1 19 <01 283 04 <0.1 - <0.1 - 0.1 <001 73 45
a0 Must 6.2 - 3.9 - 29 - <0.1 - <0.1 - <0.1 - nd -
5 CF SD CF SO CF SD CF SD CF SD CF SD CF SD
o EC1118
SFE 61 <901 <0.1 - 233 <901 <0.1 - <0.1 - 04 <001 116 o1
TFL1 62 <001 <01 - 233 03 <01 - <0.1 - 03 <001 302 14
TFL2 6.2 01 <01 - 219 10 <01 - 01 <901 03 <001 48 4>
TFL3 6.0 01 <01 - 25 o209 <01 - <0.1 - 03 <001 419 118
TFL4 56 01 <01 - 235 03 <01 - <0.1 - 03 <001 329 -,
Must 6.2 - 3.9 - 29.3 - <0.1 - <0.1 - <0.1 - nd -
Tartaric Malic acid Shikimic Lactic Acetic acid Citricacid  Isovaleric
acid acid acid acid
Strain
[g/L] [g/L] [mg/L] [g/L] [g/L] [g/L] [mg/L]
SF SD SF SD SF SD SF SD SF SD SF SD SF SD
EC1118 3.6 0.06 3.5 0.07 46 0.72 <0.1 - 6.9 0.15 <0.1 - 4 1.80
SFE 3.8 0.19 3.7 0.20 55 1.75 0.17 0.03 <0.1 - <0.1 - 9 0.25
% TFL1 3.5 0.10 3.5 0.17 54 1.63 0.14 0.05 <0.1 - <0.1 - 34 6.02
g TFL2 3.5 0.09 3.1 0.05 48 1.54 0.18 0.03 <0.1 - <0.1 - 33 3.65
-?0 TFL3 3.4 0.10 1.6 0.04 55 2.03 <0.1 - <0.1 - <0.1 - 29 6.65
6 TFL4 3.4 0.26 2.4 0.14 54 2.94 <0.1 - <0.1 - <0.1 - 50 5.28
Must 33 - 4.6 - 54 - <0.1 - <0.1 - <0.1 - nd -
CF SD CF SO CF SD CF SD CF SD CF SD CF SD




EC1118

SFE 35 008 <0.1 - 508 3.09 <0.1 - 0.3 - 02 001 80 354
TFL1 36 007 08 001 404 122 <01 - 01 <001 02 001 71 16.4
TFL2 33 011 <01 - 51 084 <01 - <0.1 - 02 001 289 125
TFL3 35 012 <01 - 491 505 <01 - <0.1 - 02 002 253 511
TFL4 35 018 0.6 - 512 246 <01 - 0.2 - 02 001 206 19.6
Must 3.3 . 3.8 - 52.9 <0.1 - <0.1 - 0.2 ) nd ,
Tartaric Malic acid Shikimic Lactic Acetic acid Citricacid  Isovaleric
Strain acid acid acid acid
[g/L] [g/L] [mg/L] [g/L] [g/L] [g/L] [mg/L]
SF SD SF SD SF SO SF SD SF SD SF SD SF SD
EC1118 44 017 1.8 003 25 019 016 001 036 001 <0.1 - 5 0.23
SFE 54 005 16 009 16 684 048 003 <0.1 - <0.1 - 3 0.18
TFL1 55 <001 13 <001 26 017 044 010 <0.1 - <0.1 - 11 094
3 TFL2 54 040 11 005 25 234 <01 036 004 <01 - 20 0.88
%” TFL3 54 006 13 002 25 088 069 <901 <0.1 - <0.1 - 8 0.39
ﬁ. TFL4 53 010 13 003 25 084 04 001 <01 - <0.1 - 10 035
& Must 56 - 16 - 28 - <01 - <1 - <01 - nd -
§ CF SD CF SD CF SD CF SD CF SD CF SD CF SD
EC1118
SFE 51 010 15 007 134 139 03 009 01 013 01  0.01 9 0.41
TFL1 52 014 12 008 151 023 03 002 04 013 01 001 19 084
TFL2 51 024 12 017 67 098 02 003 01 013 <0.1 - 21 085
TFL3 51 008 1.6 003 142 048 04 004 02 013 0.1 - 14 1.03
TFL4 51 062 15 006 148 060 04 011 01 013 01 001 19  2.04
Must 5 - 1.6 i, 26 i, <0.1 - <0.1 - <0.1 - nd -

*This table contains information on HPLC results of measured acid concentration generated during the
fermentation of three grape varieties: Riesling, Chardonnay and Miiller-Thurgau at both single fermentation (SF)

and co-fermentation (CF) processes. SD: Standard Deviation, calculated for triplicate samples; ** Isovaleric acid
was measured by GC-MS.; nd: not detected.



