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Figure S1. 1H NMR spectra of methanol/D2O extract of apple ciders samples analyzed. a) 8 

Hanseniaspora Y4M, b) Torulaspora delbrueckii TD291, c) Saccharomyces cerevisiae EC1118, d) 9 

Saccharomyces uvarum SU3, e) Starmerella bacillaris YR21, f) Hanseniaspora osmophila HO16. 10 
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Figure S2. Heatmap based on the relative amount of selective integrals expresses as percentage 25 

values respect to the total values of all integrals over the entire spectral region. Color key indicates 26 

the relative abundance of the identified metabolites; (red: highest, yellow: medium, green: lowest).  27 

Rows represent the identified metabolites (in bold  discriminating metabolites from PCA analysis) 28 

and columns represent the yeast strains. EC1118: Saccharomyces cerevisiae EC1118; TD291: 29 

Torulaspora delbrueckii TD291; YR21, Starmerella bacillaris YR21; HO16: Hanseniaspora 30 

osmophila HO16; Y4M: Hanseniaspora uvarum Y4M, and SU3: Saccharomyces uvarum SU3. 31 

 32 

 33 

  YR21 HO16 SU3 EC1118 TD291 Y4M 

arabinose 0.0627 0.0338 0.0268 0.0464 0.0311 0.0281 

fructose 0.6078 1.8288 0.7323 0.7293 7.5851 3.7807 

glucose 5.5342 0.8078 0.8687 0.8860 0.9265 0.8400 

sucrose 0.0206 0.6308 0.0110 0.0092 0.0073 0.0134 

xylose 0.3594 0.3862 0.5428 0.5997 0.3777 0.3513 

alanine 0.0651 0.1120 0.1199 0.0629 0.1117 0.1348 

aspartate 0.5103 0.7106 1.2487 1.0487 0.5396 0.6392 

asparagine 0.4856 0.4463 0.4802 0.4618 0.5039 0.5426 

histidine 0.0238 0.0170 0.0038 0.0032 0.0258 0.0344 

isoleucine 0.1664 0.2670 0.4024 0.3459 0.1989 0.1778 

threonine 0.2653 0.4787 0.5546 0.5912 0.4165 0.4204 

acetate 0.2291 0.1179 0.0895 0.0733 0.0595 0.1527 

chlorogenate 0.0080 0.0167 0.0171 0.0156 0.0084 0.0125 

fumarate 0.0606 0.0712 0.0570 0.0455 0.0160 0.0214 

lactate 0.1529 0.1931 1.9183 0.5074 0.2382 0.2490 

malate 3.7200 5.8234 6.6235 7.0220 4.9397 5.4840 

pyruvate 0.1023 0.1848 0.0847 0.0939 0.0550 0.1035 

quinate 0.1650 0.3179 0.3967 0.2984 0.2124 0.2152 

succinate 1.2646 2.9780 2.2667 2.9984 1.8441 2.1159 

catechine 0.0039 0.0091 0.0094 0.0096 0.0055 0.0064 

epicatechine 0.0016 0.0033 0.0042 0.0052 0.0021 0.0027 

histamine 0.0246 0.0088 0.0037 0.0026 0.0102 0.0145 

tyrosol 0.0096 0.0083 0.0418 0.0227 0.0075 0.0086 

xantine 0.0009 0.0031 0.0047 0.0081 0.0014 0.0021 

uracil 0.0013 0.0017 0.0035 0.0102 0.0012 0.0011 

2,3-butanediol 0.5353 0.2010 0.8599 1.3866 0.4578 0.5990 

sterol 0.0053 0.0080 0.0036 0.0062 0.0097 0.0087 

glycerol 13.4829 15.5139 17.3432 18.2692 9.8221 16.9777 
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 Figure S3. Heatmap based on the relative amount of selective integrals expresses as percentage 34 

values respect to the total values of all integrals over the aromatic spectral region. Color key indicates 35 

the relative abundance of the identified metabolites; (red: highest, yellow: medium, green: lowest). 36 

Rows represent the identified metabolites (in bold  discriminating metabolites from PCA analysis) 37 

and columns represent the yeast strains. EC1118: Saccharomyces cerevisiae EC1118; TD291: 38 

Torulaspora delbrueckii TD291; YR21, Starmerella bacillaris YR21; HO16: Hanseniaspora 39 

osmophila HO16; Y4M: Hanseniaspora uvarum Y4M, and SU3: Saccharomyces uvarum SU3. 40 

 41 

 42 

 YR22 HO16 SU4 EC1119 TD292 Y4M 
xanthine 0.2409 0.5548 0.6434 1.4108 0.3886 0.4887 

histamine 6.2599 1.5868 0.4971 0.4477 2.9327 3.3332 
histidine 6.0783 3.0679 0.5242 0.5670 7.4485 7.8834 

tyrosol 5.0113 3.0025 11.3319 7.9470 4.3458 3.9709 
fumarate 15.2684 12.8764 7.7147 7.9460 4.6124 4.9439 

chlorogenate 1.2949 2.3828 1.4477 2.2112 1.5386 2.1293 
epicatechin 0.3924 0.5899 0.5653 0.9166 0.5970 0.6203 

catechin 0.9883 1.6430 1.2745 1.6805 1.5861 1.4849 
uracil 0.3191 0.3106 0.4727 1.7805 0.3415 0.2599 
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Figure S4. Loading plot obtained of PCA performed on NMR data considering all spectral regions. 50 

Buckets values are reported. 51 

 52 
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Figure S5  Loading plot obtained of PCA performed on NMR data considering aromatic spectral 56 

regions. Buckets values are reported. 57 
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