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Table S1. Volatile compounds produced in yogurts following fermentation by different ratios of L.
delbrueckii subsp. bulgaricus IMAU20312 and S. thermophilus IMAUS80809 in starter cultures com-
pared with the commercial starter culture.

Volatile Chemical RI! RE2 RT? ug/L
compound formula (min) Al A2 A3 A4 A5 JD
Carboxylic acids
1 Alanine CH/NO: R R 1132 } 757 081 ; R 0.19
2 D-Alanine  C:H/NO: - - 1.098 6.90 - 18.52 - 9.93 415
5 Dl-alanine, N-— Vo - - 1785 2529 - - 2529 5211 ;
acetyl-
4 Aceticacid CHIO» 633.84 638 271 180 057 - - - 0.17
2_
5 Pyridinecarbox CsHsNO2 765 nf 4.267 - 0.56 - - - 0.16
ylic acid
o Lropanedioic b o 8933 nf 5.93 062 265 058  1.82 489 -
acid, propyl-
7  Hexanoicacid  CeHnO» 998.48 999 15.06 295 1132 297 1210 8.54 1.69
8 Heptanoicacid C/HuOn 1082 1080 16.387 - 0.19 - 23.83 - -
g Cyohexanecar .\ 413056 112700 17611 0095 0.5 - - - 0.14
boxylic acid
10 OCt";ng)lfomd’ CsHuOs  1109.03 - 19.894 - 028 012 205 0.16 0.03
11 Octanoicacid ~ CsHiO»  1189.21 1189 2021 294 133 024 1210 8.53 1.69
12 Nonanoicacid  CoHisO» 1232 1226 2138 016  0.16 - 0.52 - 0.072
13 “'Dae(ffdm‘c CioH20:  1381.30 1387 24779 034 012 036 1.86 1.14 -
14 DOd:CCiZmC CoHuO» 1608 nf 30109 013 014  0.09 0.94 0.15 0.03
Dodecanoic
15 acid, 3- C12H2403 1651 nf 30.123 - 0.46 - - - 0.78
hydroxy-
16 Tetra;ig;amm C14H20» - - 33519 008 035 012 1.58 0.55 0.05
n_
17 Hexadecanoic  CisH»nO» - - 35956 0.4 104 022 036 1.03 0.25
acid
18 OleicAcid  CisHuO» - - 36 - 0.36 - - 0.19 -
1o [Propanoicacid, oy 659 nf 3604 049 - - - - 0.16
2-0X0-
Aldehydes
1  Acetaldehyde  C:H:O } } 1.72 5.94 ] 279 2233 } }
,  Butanal3- CiHsO» 639 nf 2.424 234 043 040 3.88 5.83 0.11
hydroxy-
Butanal, 3-
3 CsH100 697.86 689 5.587 0.96 - - 0.96 1.02 -
methyl-
4 Heptanal C/HuO 913.65 907 10.84 1.19 - 119 079 0.71 0.73
5 Benzaldehyde  C/H:O 971.05 971 13.72 240 061 012 1.8 1.30 0.33
6 Nonanal CoHisO 1118.78 1113 18.63 021 049 025 2.02 122 0.19
7 Decanal C10H200 1221 1219 21.68 - 028 015 121 0.71 0.09
Ketones
p  2Butanone 3 o 665 666 1.863 1.38 - - 2507 3007 132
methyl-
23-
2 4 CiHoO: - - 251 - 472 239 - - 1.22
Butanedione
3 2-Pentanone  CsHuO 684.64 685 3.106 039 127 062 598 5.43 0.24
4 23 CsHsO» 699 697 3222 0.55 - 179 457 2.03 352

Pentanedione



5 Acetoin CiHsO» 713 712 408 436 1659 265 2151 7.86 435
6  2-Nonanone  CoHisO 1106.15 1104 17.54 994 298 464 965 8.63 2.36
7  2-Undecanone CuH»O 131042 1305 20281 089 249 092 858 1.92 0.45
2H-Pyran-2-
8 one CuHisO:  1512.66 1505 22.578 - 1.09 - 402 3.26 0.56
tetrahydro-6-
pentyl-
2H-Pyran-2-
9 one, 6- CoH»O»  1054.34 1054 32812 060 187 013  6.04 0.86 0.04
heptyltetrahydr
o
Alcohols
g MButanol 3o o 733.79 734 4789 - 057 - - 0.34 -
methyl-
, Hexanol 3 905 906 4.808 - ; ; 8.93 . .
methyl-
3 2-Pentenal, (E)-  CsHsO 766 765 5.388 022 022 0.4 - - -
4 1-Hexanol CsHuO 881.82 880 9.65 017 049 036  2.05 234 0.26
5  1-Heptanol  C/HiO 983.46 974 13.43 034 104 064 406 3.94 -
6  1-Nonanol CoHO 1167.87 1171 19.265 - - - 3.5 1.97 0.06
7  Cyclobutanol  CiH:O 1181.18 nf 19.83 - ; 3.78 - - -
8  2-Nonanol CoH2O 1107 1108.7 17.56 0.82 - - - - -
9 10;3;;’_1’ ' CuHxO 127900 1277(DB-5) 28546 - 011  0.09 131 - 0.05
Esters
y  Formicacid, oy - - 245 - - 12.66 - - -
ethenyl ester
, Hexanoicacid, o 101373 1014 9.56 009 020 014 067 0.69 0.09
ethyl ester
5 Octanoicadd, . W - - 10.16 - - 0.22 - - 0.55
ethyl ester
Acetic acid,
4 371115 CHuO» - - 33.896  0.64  0.64 - 1.90 0.42 -
tetramethyl-
hexadecyl ester
Aromatic hydrocarbons
1  Ethylene oxide CH4«O - - 1.103 - 8.20 - - - 0.72
1,3,5-
2 Cycloheptatrie ~ CrHs 761 765 4.639 017 039 046 038 1.92 .
ne
Butane, 1-
3 chloro-3- CsHuCl 754 nf 4716 0.10 - 0.33 - 3.03 0.20
methyl-
4 o-Xylene CsHio 901 902 8.566 019 019 014 021 - 0.04
1,3,5,7-
5 Cyclooctatetrae CsHs 752 758 9.393 - 0.49 0.34 - 0.39 0.11
ne
Oxime-,
6  methoxy- GHINO:  926.73 . 10753 033 040 010  1.99 3.62 2.40
phenyl-
7 (+)-4-Carene CioHis 944.21 943 11.043 - 020 007 136 - 0.14
g rentane - a 751 nf 4.803 - 0.29 ; 0.98 ; ;
chloro-
9 p-Xylene CsHio 878.32 876 8.494 012 024 - - - -
10 1-Nonyne CoHie 1139 nf 16087 027 079 045  2.61 0.60 0.30
11 Tetradecane C1sHao 1439.74 nf 25644 006 004 009 130 0.13 0.03
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Octadecane, 6-
methyl-
Pentadecane
Octane, 2,7-
dimethyl-
2-Propanamine
Oxetane, 2-
methyl-4-
propyl-
Butylated
Hydroxytolue-
ne

Ci9Huo 1739.25 1842 28.546 0.16 0.16 - - - 0.12
(Squalane)
CisHa2 1296.47 - 28.537 - - 0.13 0.26 - -
CioH22 28.546 933.18 9.34 0.09 - - - - 0.15
CsHoN - - 1.56 - 6.95 - 31.58 - 2.14
C7H1:.O - - 19.9 - - - 0.18 - -
CisH240 1566.61 1533.3 28.958 - - 0.05 1.52 0.15 -

IRI, retention index. The RI of unknown compounds calculated against the GC-MS retention time
of n-alkanes (C3-C25); 2RI from a database (http://webbook.nist.gov/chemistry); °RT, retention time;
nf, the corresponding reference retention index is not found in this database; -/, not detected. Five
different ratios of L. delbrueckii subsp. bulgaricus IMAU20312 and S. thermophilus IMAU80809 were
used as mixed-starter cultures: A1 =1:1, A2 =1:10, A3=1:100, A4=1:1000, A5=1:2000, A =]D (commer-
cial yogurt starter culture as a control).



