Supplementary information

Table S1. Significance of analysed factors (different growing conditions of lentils, different fermentation
conditions and different duration of fermentation) and their interaction in lentil wholemeal pH,
chromaticity and lactic acid bacteria (LAB) viable counts.

Factor Dependent p
variable

Growing conditions pH <0.001
L* <0.001

a* <0.001

b* <0.001

LAB count 0.093

Type of fermentation pH <0.001
L* <0.001

a* <0.001

b* <0.001

LAB count 0.005

Fermentation duration pH <0.001
L* <0.001

a* <0.001

b* <0.001

LAB count <0.001

Growing conditions * pH <0.001
Type of fermentation L* <0.001
a* 0.005

b* 0.002

LAB count 0.682

Growing conditions * pH 0.312
Fermentation duration L* <0.001
a* <0.001

b* <0.001

LAB count 0.030

Type of fermentation * pH <0.001
Fermentation duration L* <0.001
a* <0.001
b* <0.001

LAB count 0.522
Growing conditions * pH <0.001
Type of fermentation * L* <0.001
Fermentation duration a* 0.829
b* <0.001

LAB count 0.522

L* - lightness; a* — redness (—a* greenness); b* — yellowness
(-b* blueness); LAB —lactic acid bacteria, p — significance. The




influence of analysed factors and their interaction are
significant, when p < 0.05. In Bold letters are marked
significant values.




Table S2. Pearson correlations between the pH, chromaticity and lactic acid bacteria (LAB) viable counts

in lentil wholemeal samples.

pH L* a* b* LAB
count
pH Pearson 1 0.763** -0.679** 0.839** -0.886**
Correlation
Sig. (2-tailed) <0.001 <0.001 <0.001 <0.001
L* Pearson 0.763** 1 -0.871**  0.955** -0.710**
Correlation
Sig. (2-tailed)  <0.001 <0.001 <0.001 <0.001
a* Pearson -0.679**  -0.871** 1 -0.797**  0.552**
Correlation
Sig. (2-tailed)  <0.001 <0.001 <0.001 <0.001
b* Pearson 0.839**  0.955** -0.797** 1 -0.799**
Correlation
Sig. (2-tailed)  <0.001 <0.001 <0.001 <0.001
LAB Pearson -0.886** -0.710**  0.552**  -0.799** 1
count Correlation
Sig. (2-tailed)  <0.001 <0.001 <0.001 <0.001

L* - lightness; a* — redness (-a* greenness); b* — yellowness (-b* blueness); LAB
—lactic acid bacteria; ** Correlation is significant at the 0.01 level (2-tailed). *
Correlation is significant at the 0.05 level (2-tailed). In Bold letters are marked

significant values.

Table S3. Significance of analysed factors (different growing conditions of lentils, different fermentation
conditions and different duration of fermentation) and their interaction in lentil wholemeal free amino

acids (FAA) and y-aminobutyric acid (GABA).

Factor Dependent variable p
Arginine <0.001
Glutamine <0.001
Asparagine <0.001
Glutamic acid 0.008
Serine <0.001
Aspartic acid <0.001
Threonine <0.001
Growing Glycine 0.259
conditions Alanine 0.683
GABA <0.001
Proline <0.001
Valine <0.001
Methionine <0.001
Phenylalanine 0.006
Leucine/Isoleucine <0.001
Lysine <0.001




histidine 0.363

Tyrosine 0.048

Arginine <0.001

Glutamine <0.001

Asparagine <0.001

Glutamic acid 0.002

Serine <0.001

Aspartic acid <0.001

Threonine <0.001

Glycine <0.001

Type of Alanine <0.001
fermentation GABA <0.001
Proline <0.001

Valine <0.001

Methionine 0.032

Phenylalanine <0.001
Leucine/Isoleucine <0.001

Lysine <0.001

histidine <0.001

Tyrosine <0.001

Arginine <0.001

Glutamine <0.001

Asparagine 0.197

Glutamic acid <0.001

Serine <0.001

Aspartic acid <0.001

Threonine <0.001

Glycine <0.001

Fermentation Alanine 0.008
duration GABA 0.042
Proline <0.001

Valine <0.001

Methionine <0.001

Phenylalanine <0.001
Leucine/Isoleucine <0.001

Lysine <0.001

histidine 1.000

Tyrosine <0.001

Arginine <0.001

Glutamine <0.001

Growing Asparagine 0.003
conditions * Glutamic acid 0.532
Type of Serine <0.001
fermentation Aspartic acid 0.156
Threonine 0.003

Glycine <0.001




Alanine <0.001

GABA <0.001

Proline 0.275

Valine 0.310

Methionine 0.912

Phenylalanine 0.192

Leucine/Isoleucine 0.039

Lysine 0.042

histidine 0.007

Tyrosine 0.668

Arginine <0.001

Glutamine <0.001

Asparagine 0.618

Glutamic acid 0.446

Serine 0.002

Aspartic acid 0.150

Threonine 0.265

Growing Glycine 0.891

conditions * Alanine 0.273

Fermentation GABA 0.003

duration Proline 0.200

Valine 0.006

Methionine 0.075

Phenylalanine <0.001

Leucine/Isoleucine <0.001

Lysine <0.001

histidine 0.013

Tyrosine <0.001

Arginine <0.001

Glutamine <0.001

Asparagine 0.391

Glutamic acid 0.003

Serine <0.001

Aspartic acid <0.001

Threonine 0.047

Type of Glycine 0.005

fermentation Alanine 0.116

. GABA 0.017
Fermentation -

duration Proline 0.919

Valine <0.001

Methionine <0.001

Phenylalanine 0.004

Leucine/Isoleucine <0.001

Lysine 0.175

histidine <0.001

Tyrosine <0.001




Arginine <0.001

Glutamine <0.001

Asparagine 0.274

Glutamic acid 0.073

Serine 0.383

) Aspartic acid 0.062
Growing Threonine 0.553
CO;‘dmonfS ) Glycine 0.683
ferrrf’elft;ion Alanine 0.637
. GABA <0.001
Fermentation Prolline 0919
duration Valine 0.672
Methionine 0.137

Phenylalanine 0.219

Leucine/Isoleucine 0.415

Lysine 0.407

histidine 0.230

Tyrosine 0.004

The influence of analysed factors and their
interaction are significant when p <0.05. In Bold
letters are marked significant values.




Table S4. Pearson correlations between the free amino acids (FAA) and y-aminobutyric acid (GABA) and

pH and lactic acid bacteria (LAB) viable counts in lentil whole samples.

pH LAB count
Pearson 0.784%* -0.892%*
.. Correlation
Arginine Sig. (2
- .001 .001
tailed) <0.00 <0.00
Pearson 0.479%* -0.593+*
. Correlation
Glutamine Sig. (2-
tailed) 0.003 <0.001
Pearson 0.103 0.232
. Correlation
Asparagine Sig. (2-
tailed) 0.548 0.173
Pearson -0.828** 0.869%*
. . Correlation
Glutamic acid Sig. (2
e .001 .001
tailed) <0.00 <0.00
P
earson -0.010 -0.136
. Correlation
Serine Sig. (2-
tailed) 0.952 0.429
Pearson -0.758%* 0.794%*
. . Correlation
Aspartic acid Sig. (2-
tailed) <0.001 <0.001
Pearson -0.670** 0.609%*
. Correlation
Threonine Sig. (2
12. -
tailed) <0.001 <0.001
Pearson -0.431%* 0.369*
. Correlation
Glycine Sig. (2
tailed) 0.009 0.027
Pearson -0.360* 0.329*
. Correlation
Alanine Sig. (2
ig. (2-
tailed) 0.031 0.050
CPrerilith)inn -0.032 0.049
GABA Os,g (20
12. -
tailed) 0.851 0.778
Proline Pearson -0.608** 0.472%*
Correlation




Sig. (2-

tailed) <0.001 0.004
Pearson -0.709** 0.693%*
. Correlation
Valine Sig. (2
tailed) <0.001 <0.001
Pearson 0.222 0.122
L. Correlation
Methionine Sig. (2
tailed) 0.194 0.477
Pearson -0.740%* 0.714%*
. Correlation
Phenylalanine Sig. (2
12. -
<0. <0.
tailed) 0.001 0.001
Pearson -0.808** 0.783%*
. . Correlation
Leucine/Isoleucine Sig. 2
12. -
<0. <0.
tailed) 0.001 0.001
Pearson -0.661%* 0.537%*
. Correlation
Lysine Sig. (2-
’ <0.001 <0.001
tailed) 0.00 0.00
Pearson 0.204 -0.314
. Correlation
Histidine Sig. (2
ig. (2-
232 .062
tailed) 0.23 0.06
Pearson -0.442%* 0.433**
. Correlation
Tyrosine Sig. (2-
tailed) 0.007 0.008

LAB - lactic acid bacteria; ** Correlation is significant at the 0.01 level (2-
tailed). * Correlation is significant at the 0.05 level (2-tailed). In Bold
letters are marked significant values.




Table S5. Pearson correlations between biogenic amines (BA) and free amino acids (FAA), y-aminobutyric
acid (GABA), pH and lactic acid bacteria (LAB) viable counts in lentil whole samples.

PHE PUT SPRMD  SPRM

Pearson 0015  -0.719%* 0178  -0.243
pH Correlation
Sig. (2-tailed) 0.931 <0.001 0.299 0.154
Pearson o N
LAB count Correlation 0.219 0.761 0.008 0.331
Sig. (2-tailed) 0.199 <0.001 0.961 0.049
» Pearson 0214 -0.686** 0235  -0.152
Arginine Correlation
Sig. (2-tailed) 0.211 <0.001 0.168 0.376
_ Pearson -0481**  -0.341* 0271  0.354*
Glutamine Correlation
Sig. (2-tailed) 0.003 0.042 0.110 0.034
, Pearson -0.405* 0268  -0.073  -0.002
Asparagine Correlation
Sig. (2-tailed) 0.014 0.114 0.671 0.992
Pearson s -
Glutamic acid Correlation 0069 0.734 0020 0.461
Sig. (2-tailed) 0.690 <0.001 0.908 0.005
, Pearson -0.410  -0.085 0105  0.430*
Serine Correlation
Sig. (2-tailed) 0.013 0.621 0.541 0.009
P
. carson 0.046  0.881** 0056  0.229
Aspartic acid Correlation
Sig. (2-tailed) 0.791 <0.001 0.745 0.180
_ Pearson 0250 0.594** 0041  0.563**
Threonine Correlation
Sig. (2-tailed) 0.142 <0.001 0.814 <0.001
, Pearson -0.343*  0349* 0315  0.644*
Glycine Correlation
Sig. (2-tailed) 0.041 0.037 0.062 <0.001
_ Pearson 0237 0312 0314  0.787*
Alanine Correlation
Sig. (2-tailed) 0.164 0.064 0.062 <0.001
Pearson -~ -~
GABA Correlation 0.329 0.066  0.424 0.566
Sig. (2-tailed) 0.050 0.700 0.010 <0.001
P
. earson -0.342*  0.468** 0023  0.604**
Proline Correlation
Sig. (2-tailed) 0.041 0.004 0.895 <0.001
P
, earson 0.097  0.614** 0065  0.520%
Valine Correlation
Sig. (2-tailed) 0.575 <0.001 0.704 0.001




Pearson

- *
Methionine Correlation 0112 0319 0336 0211
Sig. (2-tailed) 0.516 0.058 0.033 0.217
P
, catson -0.046  0.639** 0067  0.610%
Phenylalanine Correlation
Sig. (2-tailed) 0.792 <0.001 0.697 <0.001
, , Pearson 0016 0.697** 0027  0.425%
Leucine/Isoleucine Correlation
Sig. (2-tailed) 0.925 <0.001 0.876 0.010
, Pearson -0298  0583** 0052  0575**
Lysine Correlation
Sig. (2-tailed) 0.077 <0.001 0.763 <0.001
Pearson " .
histidine Correlation -0.339 -0.181 0316  0.668
Sig. (2-tailed) 0.043 0.290 0.061 <0.001
, Pearson 0043 0313  0.534*  0.466*
Tyrosine Correlation
Sig. (2-tailed) 0.804 0.063 <0.001 0.004

TRIP - tryptamine; PHE — phenylethylamine; PUT — putrescine; CAD - cadaverine;

HIS - histamine; TYR — tyramine; SPRMD - spermidine; SPRM — spermine; BA —
biogenic amines; LAB - lactic acid bacteria. ** Correlation is significant at the 0.01
level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed). In Bold letters
are marked significant values.

10



Table S6. Significance of analysed factors (different growing conditions of lentils, different fermentation
conditions and different duration of fermentation) and their interaction in biogenic amine (BA) lentil
wholemeal concentration.

Factor Dependent b

variable
PHE <0.001
Growing conditions PUT <0.001
SPRMD <0.001
SPRM 0.170
PHE <0.001
Type of fermentation PUT <0.001
SPRMD 0.066
SPRM <0.001
PHE <0.001
ion d . PUT <0.001
Fermentation duration SPRMD <0.001
SPRM 0.249
PHE <0.001
Growing conditions * Type of PUT 0.019
fermentation SPRMD <0.001
SPRM <0.001
PHE <0.001
Growing conditions * PUT 0.102
Fermentation duration SPRMD <0.001
SPRM 0.040
PHE <0.001
Type of fermentation * PUT 0.117
Fermentation duration SPRMD <0.001
SPRM 0.220
. . PHE <0.001

Growing conditions * Type
of fermentation * Fermentation PUT 0.154
. SPRMD <0.001
duration

SPRM 0.937

p — significance; TRIP — tryptamine; PHE - phenylethylamine; PUT —
putrescine; CAD - cadaverine; HIS — histamine; TYR — tyramine;
SPRMD - spermidine; SPRM — spermine; BA — biogenic amines. The
influence of analysed factors and their interaction are significant when
p <0.05. In Bold letters are marked significant values.
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Table S7. Pearson correlations between fatty acids (FA) and pH and lactic acid bacteria (LAB) viable

counts in lentil wholemeal samples.

pH LAB count

Pearson
C14:0 Correlation 0.159 0.148
Sig. (2-tailed) 0.355 0.388

Pearson
C16:0 Correlation 0.212 -0.028
Sig. (2-tailed) 0.214 0.873
Pearson .
C18:0 Correlation -0.112 0.363
Sig. (2-tailed) 0.517 0.030

Pearson
C18:1 Correlation -0.041 0.014
Sig. (2-tailed) 0.811 0.937

Pearson
C18:2 Correlation -0.069 0.026
Sig. (2-tailed) 0.689 0.879
C18:3 Pearson 0.031 -0.032

N Correlation

Sig. (2-tailed) 0.857 0.855

Pearson
C20:0 Correlation -0.235 0.249
Sig. (2-tailed) 0.168 0.142

Pearson
C20:1 Correlation -0.240 0.088
Sig. (2-tailed) 0.159 0.608

C14:0 - tetradecanoic acid; C16:0 - palmitic acid; C18:0 - stearic acid; C18:1
- 9-octadecenoic acid; C18:2 - linoleic acid; C18:3 o - a-linolenic acid;
C20:0 - eicosanoic acid; C20:1 - cis-11-eicosenoic acid. ** Correlation is
significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05
level (2-tailed). In Bold letters are marked significant values.




Table S8. Significance of analysed factors (different growing conditions of lentils, different fermentation
conditions and different duration of fermentation) and their interaction in fatty acid (FA) lentil wholemeal

composition.
Factor Dependent variable p
C14:0 <0.001
C16:0 0.325
C18:0 0.824
Growing C18:1 <0.001
conditions C18:2 0.015
Cl18:3 <0.001
C20:0 <0.001
C20:1 <0.001
C14:0 <0.001
C16:0 <0.001
C18:0 0.364
Type of C18:1 <0.001
fermentation C18:2 0.398
C18:3 a <0.001
C20:0 <0.001
C20:1 <0.001
C14:0 <0.001
C16:0 <0.001
C18:0 0.276
Fermentation C18:1 0.881
duration C18:2 0.125
C18:3 0.005
C20:0 <0.001
C20:1 <0.001
C14:0 <0.001
C16:0 0.022
Growin C18:0 <0.001
conditions *%pre Cl8:1 0.376
. C18:2 0.113
of fermentation
C18:3 a 0.031
C20:0 <0.001
C20:1 <0.001
C14:0 <0.001
C16:0 <0.001
Growing C18:0 <0.001
conditions * C18:1 0.552
Fermentation C18:2 0.003
duration C18:3 a 0.012
C20:0 <0.001
C20:1 <0.001
C14:0 <0.001
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T ¢ C18:0 <0.001
f ypte ? * Ci8:1 0.376
ermenta 1?n Cls2 o
Fermentation
: C183 o 0.005
duration
C20:0 <0.001
C20:1 <0.001
C14:0 <0.001
G . C160 <0.001
di ’:own:gT C18:0 <0.001
of fermentation Cls1 0020
Fermentation
: C183 a 0.012
duration
C20:0 <0.001
C20:1 <0.001

p — significance; C14:0 - tetradecanoic acid; C16:0 - palmitic acid; C18:0 - stearic
acid; C18:1 - 9-octadecenoic acid; C18:2 - linoleic acid; C18:3 « - a-linolenic
acid; C20:0 - eicosanoic acid; C20:1 - cis-11-eicosenoic acid. The influence of
analysed factors and their interaction are significant, when p < 0.05. In Bold

letters are marked significant values.
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Table S9. Volatile compound (VC) profile (% from the total volatile compounds content) in lentil whole samples.

LR L
Name SMFL
CLrSM CLrSS SMF1r24 | SMF1r48 | SSFLr24 | SSFLr48 CLSM CLSS SMF124 18 SSFL24 SSF148
23.82 15.50 18.71 9.57 30.77 8.70 7.95 10.52 3.12
Hexanal nd nd nd
+2.25aD +1.51bB +1.382C | +0.47bA | +1.74°D | +0.65628 | +0.262aB +0.562C | +0.23aA
4.89 3.15 0.546 11.16
2-Hexenal 1048°C | 4004208 nd nd +0.009%4 nd 10,4954 nd nd nd nd nd
14.00
35.03 31.10 5.44 22.22 28.54 32.85 21.41 25.05 26.72 32.17 27.45
1-Hexanol +0.996
+1.33bD | +£1.665CD | +0.3683A | +2.06bB +1.19a€ +1.20pD +1.4628 | £0.9172C | +1.25bC A +2.14bD | +1.67aC
0.252 0.830 1.20 0.415
Hept-2-enal nd nd 10;215 nd £0.079 48 | 40107 < nd nd 0,002 bA nd nd nd
Benzaldeh 0.629 3.53 6.05 552 6.63
Y1 nd nd ‘ nd ‘ ‘ nd nd nd nd | +0.433 ‘
de +0.06 aA +0.276 aB | +0.366 € R +0.49 aB
0.357 0.573
Vinyl amyl 0.462
. nd nd nd nd +0.036 nd nd nd nd nd +0.042
carbinol +0.024 a2
a,A b,B
4.98 4.80 4.63
Hexanoic 4.75 5.93 5.58 14.00 9.13 11.45 5.74 7.13 6.61
. +0.294 +0.206 | +0.144
acid +0.3112A | +0.47128 | +0.3282B8 | +0.724PE | +0.396>C | +0.519bD | +0.479 bB | +0.633aC B A A +0.358 ac

15



Aceti id 113 2.26 0.782 1.07
cetic aci . .
nd nd nd nd +0.063 nd nd nd nd +0.027
hexyl ester oA +0.072 bB N +0.098 =B
0.544 0.562
Oct-3-en-2- 0.499
chomen nd nd nd nd nd +0.042 nd nd nd nd +0.05
one A A +(0.031 aA
Phenylacet 0.14 1.25 1.39 0-280 1.83 0995 1.34
enylace . . . .
Y +0.013 nd nd nd +0.015 nd nd | +0.034
aldehyde A +0.095bB | +0.086 2B oA +0.085b D 5 +0.108 a€
0.402 1.55 0.371 1.96
Oct-2 1 +0.031 0-590 0-936 d 241 +0.079 +0.029 d 174 d +0.144 135
ct-2-ena +0. n +0. +0. n n +0.
A +0.04428 | +0.065 ac +0.132 bE . A +0.173 bC T +0.074 aB
0.606 0.879
Octahydro-
cta _y ro nd nd nd nd +0.041 nd nd nd nd nd +0.081% nd
2,3'-bifuran N N
0.961 1.93 1.23 2.89 1.70
1.63 1.83 3.27 1.92 1.67 1.65 1.89
Nonanal +0.072 +0.114 +0.122 +0.113 | +0.068
+0.10428 +0.1a¢€ +0.116>P +0.1252¢ +0.13228 | +0.093 aB +0.175 aB
aA b,C b,A a,C aB
2.18 8.08 2.85
Phenethyl 5.58 3.70 5.44
nd nd nd nd +0.117 nd nd +0.788 | +0.194
alcohol A +0.282 aB +0.36828 . oA +0.198 ac
2- 0.673 2.00 1.91 1.50 0.945 3.27 1.28
1.14 2.74 2.06 0.81
ethylhexan +0.065 +0.066 nd +0.183 +0.058 +0.065 +0.099 | +0.121
: . +0.07428 +0.186°P | +0.202 aC +0.073 aA
oic ac1d a,A a,D b,D b,C b,A a,E a,B
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2.86 1.86 107 2.17 0.930 4.90 1.76 1.81 0935 0.651
Non-2-enal ’ ) +0.091 nd ) +0.067 +0.314 ) ) nd +0.053 )
+0.167 &€ | +0.1062B N +(0.214 B A oD +0.1742< | +0.18 bC . +(0.047 bA
0.876 3.96 3.80 141 4.47 2.77
Octanoic 1.81 5.48 1.52 4.71 5.40 1.88
. +0.041 +0.292 +0.312 +0.131 +0.433 | +0.108
acid +0.1152€ | +0.548 2E +0.084 a8 +0.193D | +0.325 aE +0.165 b8
a,A a,D b,D bA aD a,C
0.532 0.720 0.844 0.797 0.839 0.419 1.2 0.884 1.33 0.756 0,683
Decanal +0.021 ’ ) nd ) +0.066 +0.031 ) ) +0.059 | +0.036 )
+0.02528 | +0.08 aBC +0.044 aB +0.09 bE | +0.043 aD +0.022 aB
b,A b,C a,A aE a,C
N 2,4 0323 0.306
ona-2,4- .
. nd nd nd nd nd +0.032 nd nd nd nd nd
dienal N +0.022 aA
0.201 0.294 0.171
Dec-2-enal nd nd nd nd +0.015 nd nd nd nd nd +0.016 )
+0.015 a2
a,A b,B
. 0.510 3.50 2.37 5.05 3.55
Nonanoic 2.05 2.61 0.789 5.33 2.53 1.83
) +0.038 nd +0.334 +0.203 +0.213 | +0.153
acid +0.18628 | +0.22aC +0.079>A | +0.258PE | +0.245 aC +0.18 2B
a,A aD b,BC a,E aD
3.15 4.56 7.68 6.62 127 2.19
Anethole nd nd nd nd nd nd ) ) ) +0.658 | +0.045 '
+0.272aC | +0.25aD | +0.372 aF . A +0.08 2B
0.346 0.234
Tridecane nd nd nd nd nd nd nd nd nd nd
+0.024 aB +0.014 a2
1 .
4 1 0.133 1.52 0.451 q d d 0.09 0.240
Undecana 10;(1)\06 nd nd 10,07 o€ nd 40,019 b5 nd n n n 1-0;(106 10,015 a5
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2-

methylprop
anoic acid
22 2.07 2.56 4.72 5.86 2.88
dimethyl-1- ' ' ' 291 241 1.91 3.32 3.29 ' ' 1.22
+0.087 +0.199a8 +0.162 nd +0.389 | +0.272
(2-hydroxy- N . oo +0.244aC | +0.09b8 | £0.169 2B | +0.3195C | +0.165 a< s T +0.094 aA
1-
methylethy
Dpropyl
ester
1.3 12. 2.14
E 1 d d d d d d +0 139 12.1 769 +0 75507 +0.144 3.72
HEeno " " " " " " T | 209250 | 1049800 | T T | s0.082 00
2
methylprop
. . 2.53 5.28 491 3.42 9.02 4.17
anoic acid 2.88 3.57 2.57 5.57 4.33 1.63
+0.119 +0.419 | 20329 +0.228 +0.829 | +0.375
2-ethyl-3- +0.197 2B +0.252 ac +0.218 aB | +0.38 bD | +0.257 aC +0.1a4
a,A b,D a,D b,C b,E a,C
hydroxyhe
xyl ester
B- 2.67 31.39 7.86
3.52 6.17 2.54 3.92 1.88 1.60 5.61 2.65 2.97
Damasceno +0.189 +2.488 +0.274
o oA +0.351 bB | +0.6072C oD +0.1324 | £0.379 bB | +(0.09528 | +0.12 22 | +0.308 aP . +0.252C | +0.2052€
n . ), a,
- 0.404 1.13 0.983 2.28
Tetradecen | +0.016 ) nd nd ) nd nd : nd nd nd nd
K +0.057 a€ +0.036 aB +(0.223bA
e a,
Tetrad 0333 0.430 1.14 3.08 0.443 0.939 0389 0.635 0.852 2.38 0.542 1.09
etradecan . . . . . . .
+0.011 +0.037 +0.034 +0.113 | +0.035
e A +0.0328 oD +0.129%E | +0.037 aB | +0.047 aC A +0.03 b€ | +0.084 aD . 0B +0.062PE
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0.612 2.75 1.28 1.35 1.71 1.13
1.44 1.05 0.676 241 1.33 0.879
Dodecanal +0.047 +0.127 +0.087 +0.077 +0.104 | +0.041
A +0.114 2€ | +0.0642B oD e e +0.06424 | +0.108>F | +0.056 bDP . c +0.041a8B
3-(2,2,6-
Trimethyl-
7.
bicydlo[ 0.63 106 153 6.20 124 1.55 0.369 152 143 3.51 1.18 0.811
xabicyc . . . . . .
oXabIeyeol | 40,031 +0.437 +0.146 | +0.034 +0.235 | +0.042
4.1.0]hepta +0.096 aB | +0.078¢ +0.106 aB +0.047°D | +0.101 aP +0.0612B
bA b,D b,C aA aE aC
n-1-
ylprop-2-
enal
. 0.13
Tridecanal nd nd nd nd nd nd nd nd nd nd nd
+0.0042A
((Butoxyme
thylethoxy) 1.02 1.64 2.63 5.95 1.63
2.03 4.47 2.20 1.85 4.02 2.40 1.20
methyletho +0.039 +0.128 +0.101 +0.215 | +0.115
+0.1a¢€ +0.3062E | +0.15pC +0.069>C | +0.176°E | +£0.208 bDP +0.086 aA
xy)- aA aB bD bF aB
propanol
0.354 1.04 0.821
Hexadecan 0.900 2.20 0.640 0.936 0.521
+0.035 0 +0.049 nd nd nd +0.045
e +0.0852¢ | +0.1932E | +0.032 aB +0.062¢ +0.034 aA
aA b,D bB
0.628 0.462
Tetradecan 0.800 1.68 0.543 0.653 0.881
+0.061 nd nd nd nd nd +0.044
al N +0.043 0B | +0.11aC +0.03428 | +0.0582C N +0.087 ab
0.090
Trid d 0.120 0.068 0.247 0.310
n ?Cane +0.007 nd nd nd nd nd nd nd
ial +0.01bB A +0.006aA +0.009 a8 +0.018 ac
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23.9 0.581 3.42
Pentadecan 6.03 7.31 2.77 1.45 1.19 10.5
+1.085 nd +0.027 nd nd +0.232
al +0.582 bB | +(0.245bC . A +0.0962¢ | +0.0872B | +0.101 aA oD +0.454aE
is,cis-7,10,- .
cis,cis-7, O,. 0.069 0.348 0195
Hexadecadi | +0.003 nd nd nd nd nd nd nd nd nd
+(0.028aB +0.014 aA
enal aA
7.
0.864
Hexadecen nd nd nd nd nd nd nd nd nd nd nd
+0.072aA
al
- 4.03 5.71 11.02 1.26 0.347 1.85 3.50
Hexadecyn | +0.369 i ' nd nd nd i ) nd nd +0.095 '
1ol bA +0.525bB | +(.714a¢€ +0.08328 | +0.02724 ac +0.154 2D
14-methyl-
ety 255 233
8- 5.31 10.6 1.72 0.730 0.522 3.85
+0.159 nd nd nd nd +0.178
Hexadecen oA +0.305 bB | +0.652bC +0.1252€ | +0.0362B | +0.024 aa b +0.2942E
al
Methyl 0.4964+0
hexadecano nd nd nd nd nd nd nd nd nd nd nd ) o
019 a,A
ate
Hexad 0.550 0.080 0.605
xadecan | 9131 1.50 0.349 0.366 0.387 0428 | 0793
oic acid +0.026 nd +0.004 nd +0.043
+0.009 2B +0.113bE +0.012 ac€ +0.03424 | +0.0382, A +0.04bA | +0.077 bC
ethyl ester bD aA aB
Ethyl 0.047 0.450 0.150 0.428
s +0.004 nd ) nd nd nd nd nd nd nd | +0.007 )
Oleate A +0.02628 A +0.01828
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C — control samples (non-fermented); L — lentil sobtained from pure stands; LR - lentils obtained from relay incorporated with winter rye; SM —
submerged conditions (lentils/water ratio 1:5, w/w ); SS — submerged conditions (lentils/water ratio 1:1, w/w ); SMF — fermented under
submerged conditions; SSF - fermented under solid-state conditions; 24, 48 — duration of fermentation (in hours).

=b Mean values denoted with different letters indicate significantly different values between the different lentil sample groups (LR and L) with

the same treatment (SM, SF, SMF24, SMF48, SSF24, SSF48); A£ Mean values denoted with different letters indicate significantly different values

between different treatment (SM, SF, SMF24, SMF48, SSF24, SSF48) within the same group (LR or L). Results are statistically significant when p
<0.05. nd - not detected.
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Table S10. Pearson correlations between volatiles (VC) and pH, lactic acid bacteria (LAB) viable counts, biogenic amines (BA) and fatty acid (FA)

composition in lentil whole samples.

. me pup  pur SPROSPR Cl4 Cle: Cls: Cls: Cls:  Cl8: C20: C20:
P ) MD M 0 0 0 1 2 30 0 1
Pearson Correlation ~ 0.714** 0737 0339 0.694 0.003 0389 008 0268 009 0087 (;5 9 0 (;57 0.03 0.00
Hexanal % * *# * 7 5 ’ ’ 6 6
<0. <0. 61 58 83 097
Sig. (2-tailed) <0.001 0100 0.043 0100 0.987 0.019 036 0114 ° 25 0612 0733 0740 ° ; 0 3
Pearson Correlation  0.610** 0.711 ) 0.642 . 0.779 0.15 - 0.22 - 0.087 0.157 0.15 0.15
> Hexenal 0152 U 0043 Ll , 0060 "L 0008 5 2
) } ) 37 1 37 037
Sig. (2-tailed) w0001 000 a7 000 4gps <000 037 o0 018 ok 0613 03e1 07 03
1 1 1 5 4 5 4
- ) - - 006 0.692 031 0335 ) 028 025
P lati 212 72 301 . .
earson Correlation 0 0.299 0.720 0200 0.081 0.30 0 s 0 . 0.336 0.388 4 9
1-Hexanol ** * *
<0.00 0.73 <0.00 0.06 0.09 0.12
Sig. (2-tailed) 0214 0077 T 0242 0640 0074 ) . 0046 0045 0019 5
. 0.391 - 0419 0403 015 0339 0.44 - - - 076 .
Hept-2- Pearson Correlation -0.162 . 0.022 0.004 . . 0 . 4 0179 0129 0108 9% 0.27
enal 0.38 0.00 <00 030
Sig. (2-tailed) 0.345 0.018 0.899 0.981 0.011 0.015 3 0.043 ‘7 0.297 0452 0.529 oi ‘4
. - 0451 - 0331 - 0414 013 0336 - ) 0.48 0.42
Benzalde | carsonComelation ol w g1n o+ 0165 ¢ 0'51 0241 5w 103 OB g g
hyde 021 0.43 000 001
Sig. (2-tailed) <0.001 0.006 0412 0.049 0337 0.012 '1 0.157 '9 0.045 0551 0.006 '3 '0
Vinyl - - - - -
- 381 A7 - 67
amyl Pearson Correlation  -0.407*  0.292 038 0.443 0319 016 0214 0.02 0478 0.501 0.16 06
; 0169  * #0132 0**
carbinol x* 9 5 g 9
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32 ) 32 .
Sig. (2-tailed) 0014 0084 0324 0.22 0.007 0.058 O: 0.209 Ofg 0.003 0.444 0.002 Oj <8 10
0361 - - 0344 - 0.29 X 0372 046
P lati -0.419* 1 21 011 343 0.112 2
Hexanoic earson Correlation 0.419 . 0153 0125 . 0.199 O6 0.119 9 Oii 3 0 N P 045
acid
2 07 . 13
Sig. (2-tailed) 0011 0031 0373 0467 0040 0244 ° 70 0.491 060 0040 0516 0025 ° 50 0 0 s
) . - 0420 - 0.453 0.23 - - 0.78 0.14
.Acetlc Pearson Correlation 0.438%* . 0.188 0.143 0.135 o 0.18 0.265 6 0.105 0084 0299  @** 3
acid hexyl 8
t 27 1 . )
ester Sig. (2-tailed) 0007 0011 0272 0405 0433 0006 ° AT 0 66 0542 0.625 0.077 <8 10 0 :8
. - 0365 - 0359 ) 008 0378 - ) 053 0.55
Oct-3-en- Pearson Correlation 0.523%* . 0173 . 0.?;74 0.283 0.317 0.199 N . 0121 0.:1*59 . e
2-one 031 0.63 <00 <00
Sig. (2-tailed) 0.001 0.029 0313 0.031 0.024 0.095 3 0244 . 0023 0483 0005 1 0 1
. 0426 -  0.425 055 0.656 0.65 0.489  _ ) 035 0.17
Phenylace Pearson Correlation ~ -0.247 s 0070 0.028 0.291 P s g s 0.i58 0.1?9 6 6
taldehyde
. . <0.0 <0.00 <0.0 <0.00 <0.00 0.03 0.30
Sig. (2-tailed) 0146 0010 0111 0010 0871 0085 . op 0002 ) 3 L
0390 - - 0401 030 0597 047 ) ) 022 0.38
Pearson Correlation -0.190 0.274 0.248 0.350 0.532
*0.002 0.106  * 2 # s 8 1*
QOct-2-enal * w3k
07 } ) ) 1 02
Sig. (2-tailed) 0268 0019 0992 0106 0540 0015 *O7 <000 000y goze 000 018 00
4 1 4 1 2 2
Octahydr  Pearson Correlation  -0.209 0.167 ____ 0.185 0 5-38 0313 0 -13 0218 0 ;)7 0213 N 0 -13 0.80
ctahydr : ' 0131 = ' : : : ’ : 0075 0317 6**
0-2,3'- * 1 2 1
bif <0. 44 .67 44 <0.
Huran Sig. (2-tailed) 0221 0329 0445 0.279 0100 0063 ° L 020 066 0212 0666 0060 ° . 0010
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. - 0.686 -  0.533 - 0.16 - 0.387 0.02
Pearson Correlation 0.760%* ox 0.021 s 0.131 0.211 0.11 0.269 5 0160 0.258 A 5 0.08
Nonanal 0 9
; ) 52 34 . }
Sig. (2-tailed) <0.001 <0100 0.902 <0100 0.446 0.217 0; 0.112 Oi’ 0351 0129 0020 ° s 8 0 660
- 0639 -  0.799 0.15 - 022 0420 - ) 036 0.06
P lati ) 312 .
Phenethyl | corson Comrelation g s a5y w0086 03 6 0067 1 * 0085 % 3
alcohol <0.00 <0.00 0.36 0.19 003 0.73
Sig. (2-tailed) <0.001 1 0.131 1 0.619 0.064 5 0.698 o 0011 0623 0028 '0 ‘0
2- Pearson Correlation 0.025 0.152 0.161 0.389 0.292 0.392 0.18 0.14 0213 0.175 0.00 0.08
* * 4 0298 0.077
ethylhexa 4 9 2
ic acid 2 4 . )
nolead Sig. (2-tailed) 0887 0375 0348 0019 0084 0018 ° : 8 oors © ; O 0211 0306 0656 ° 196 0 363
Pearson Correlation  0.801** 0.7-52 ) 0.6-87 0.074 0.5:49 005 174 o.;)9 0109 N o.-15 o.-14
Non-2- 00116 ) . 6 0.043 0.031
9 0 5
enal
<0.00 <0.00 <0.00 0.74 0.56 038 0.40
Sig. (2-tailed) <0.001 0.499 0.670 0.310 0.526 0.805 0.859
1 1 1 7 7 3 0
. 0.443 0.439 0.454 0.42 - 0.15 - ) )
Octanoic Pearson Correlation -0.186 o o o 0.136 0.252 1# 0130 4 0.016 0.060 0.114 0.;30 0.27
acid
01 37 . )
Sig. (2-tailed) 0.277  0.007 0.007 0.005 0428 0.138 Of 0.448 og 0928 0730 0510 ° ;) 6 0 86
0.405 0.494 0.12 - ©0.335 - 0.08 0.01
Pearson Correlation 0.040 0.083 0.091 0.225 0.16 0.136
* w4 6 0214 * 0210 7 0
Decanal 5
4 ; 61 0.
Sig. (2-tailed) 0818 0629 0597 0014 0187 0002 ° 56 0.209 0633 0046 0430 0219 ° 56 0 59 >
Nona-2,4- _ - 0364 - ) 0.22 - - 0.69
dienal Pearson Correlation 0.434%* . 0134 0.208 0.244 0.252 O.i?: 0.141 9 0.213 0078 0272 7% O.iB
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4 0.18 <0.0 043
Sig. (2-tailed) 0.008 0.029 0436 0224 0.151 0.137 0 63 0413 7 0213 0652 0108 -
Pearson Correlation  -0.367% 0272~ 9337 o460 933 016 0208 003 %Y - o460 016 %7
Dec-2- 0167  * ** ¥ 7 4 oo, ; 2
enal 0.33 0.84 033 <0.0
Sig. (2-tailed) 0.028 0109 0330 0.044 0.004 0.043 ‘0 0.182 2 0.011 0.483 0.004 ‘0 oi
. 0.432 0.600 0.00 - - - 019
Nonanoic Pearson Correlation -0.098 0.158 0.022 e 0.132 . 7 0.236 0.223 0.327 0.159 0192 0.22 6
acid
) ) 17 . 2
Sig. (2-tailed) 0571 0359 0901 0009 0442 <O 100 0 9% 0166 ° , 0051 0353 0263 0 38 0 5 >
. - 0542 - 0.62 - 015 0592 - ) - )
Pearson Correlation 0.038 0.061 0.238 o 0.088 0094 5% 0058 ” o 0.258 0.379 0.23 0.09
Anethole * 8 5
) ) 036 <0.00 0.16 0.58
Sig. (2-tailed) 0825 0722 0162 29 o600 0586 0 0738 0.128 0.022
1 01 2 1 2 2
- 51 81 0511 0.64 054 ) ) ) )
Pearson Correlation ~ -0.070  0.270 0131 0 *5* 3 0001 0020 02*8* 0 f* 09*6* 0 *5* > 0504 0611 013 013
Tridecane ' ** ** 1 2
. . <0.0 <0.0 <0.00 <0.00 <0.00 0.44 0.4
Sig. (2-tailed) 0683 0112 0445 0001 0598 0906 =~ 0001 . . . s )
- 0.358 - - - ) 0.21 - 0361 017
i . ) ) 032 )
Undecana  Learson Correlation o oo 5046 001 (051 0,087 0614 0018 ¢ o315 003 * g U fg
1
; 2 29  0.64
Sig. (2-tailed) 0002 0032 0397 0935 0770 0616 ° ;’9 0918 ° . O 0061 0851 0031 ° 89 0
2- - - -
404 0357 11 02
methylpr  Pearson Correlation ~ 0.035  0.159 0 *O 0 E:S 0.078 0.228 0 1 0.372 021 0.037 0298 0.062 0.07 O;)
opanoic * 2 2
acid 2,2-
dimethyl- 51 0.21 0.67 0.87
H;‘_e(z_y Sig. (2-tailed) 0.841 0353 0.015 0.033 0.653 0.181 0 ;’ 0025 L0 0832 0078 0718 " o
hydroxy-
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1-

methyleth
yDpropyl
ester
. - 0507 0.28 - C 0522 - - - )
Pearson Correlation -0.041 0.048 0216 o 0.154 0.198 9 0.286 0.13 o 0022 0235 021 0.07
Eugenol 7 6 5
) 42 2 )
Sig. (2-tailed) 0814 0779 0207 0002 0370 0247 ° ?8 0091 ° ;0001 0899 0167 0 70 0 26 6
2- - - -
. 487 03 - 364 )
methylpr Pearson Correlation -0.321 0 3;71 0.183 0 **8 0.033 0.179 08 0514 0.18 0.053 0 :16 0.322 0.11 020
opanoic * 7 ) 5
acid 2-
hyl-3- . 27 . )
ethyl-3 Sig. (2-tailed) 0056 0026 0286 0003 0848 0296 ° 2% o001 0757 0029 0055 020 098
hydroxyh 3 4 4 2
exyl ester
. - 0.404 - - ) - 0.21 ) 0479 )
;- Pearson Correlation 0.480** . 0.005 0.137 0044 0145 0.01 0.095 4 0.374 0.095 . 0.08 0.13
Damascen 7 * 1 0
92 21 . 44
one Sig. (2-tailed) 0.003 0015 0975 0425 0.797 0.398 oz 0581 ° 0025 0581 0.003 0 863 0 .
1- Pearson Correlation 0.558** (0.622 0 1-74 0.605 0.151 0.548 0.17 0.042 0.10 0 (;69 0.065 0.144 0.17 0.17
Tetradece ok ) * *% 4 3 ’ 4 4
) ) ) ) 55 031 031
ne Sig. (2-tailed) 0001 000 ;g 000 ag <000 031 g0 055 e 0706 0.401
1 1 1 1 0 0 0
- 0.611 0.469 - ) N 0.08 - 0422 '
i . . . . 224 0.03 0.17
Tetradeca Pearson Correlation 0.698** o 0.044 x 0.037 0.046 0 (())6 0 ?;75 7 0214 0.2 N ; .
ne
<0. 72 61 . )
Sig. (2-tailed) <0.001 0100 0797 0004 0828 0790 ° 0024 0: 0210 0.190 0.010 026 0 730
Dodecana , - 0344 - 0.07 - 0336 )
| Pearson Correlation ~ -0.281  0.209 015 0157 0229 T o.;)z o115 3 o1 0127 O.é)l o.iz
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0.89 0.67 092 047
Sig. (2-tailed) 0.097 0222 035 0360 0.178 0.040 4 0.503 3 0.402 0.461 0.045 8 5
3-(2,2,6- - - -
. . - 0.493 - - 0.11 - 0.474
Trimethyl  Pearson Correlation 0.577%% s 0042 0.304 0.020 0.030 0.06 0244 9 0311 0184 . 0.03 0.11
-7- 2 8 1
oxabicycl
0[4.1.0]he
0.72 0.49 0.82 0.52
ptan-1- Sig. (2-tailed) <0.001 0.002 0.807 0.072 0906 0.862 0 0.152 1 0.065 0.281 0.003 4 1
yl)prop-2-
enal
P lati 407% 0. Ny 41 . ) 09 0049 019 . 112 0. .
Tridecana earson Correlation  0.40 0 3;90 0.091 0 : 3 0153 0173 Of 0.0 O4 0.094 0.056 0 0109 0109
1
. 2 . .
Sig. (2-tailed) 0.014 0.019 0599 0.012 0372 0.313 0959 0.777 075 0.584 0.745 0.517 0959 059
((Butoxy - - - -
344 - 392 - .34 01
methyleth  Pearson Correlation  -0.398* 03 039 0.237 0.139 0.03 0.476 0.10 0.282 034900 0.20
* 0.117 * 0.057 * 0
oxy)meth 7 ** 3 1
lethoxy)- . . . .
ylethoxy) Sig. (2-tailed) 0016 0040 0498 0018 0164 0420 22 0003 *™* o742 0095 o037 P 0
propanol 0 9 2 0
. - 0.611 - 0.15 0.44 - - 021 0.10
Hexadeca Pearson Correlation 0.554%* o 0.140 0.190 0176 0.038 7 0.244 9% 0292 0106 0.182 1 0
<0. . . 21 .
ne Sig. (2-tailed) <0.001 0100 0.416 0.267 0304 0.828 0 36 0.152 0 2)0 0.084 0.537 0.289 0 7 0 156
- 0741 - - - . - ) - 0359 . )
P lati 2 2 . 2 2 .
Tetradeca | corson Correlation 0283 550 e g7 0117 0137 ° 68 0.251 083;8 0169+ 0200 68 0 50 0
nal
<0.00 0.09 0.01 0.09 097
Sig. (2-tailed) 0.095 0.132 1 0.101 0498 0427 1 0.139 9 0.323 0.032 0.168 1 g
. - - - 052 0457 045 0519 ) ) )
Tridecane  Pearson Correlation  0.096 o o0 0250 0089 o 0 R T T 0469 0514 o.fo o.jo
dial
. . 2 2
Sig. (2-tailed) 0579 0932 0233 0.142 0.606 0.512 0 ;)0 0.005 0 g 0 0.001 0.004 0.001 0 33 0 23
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0.874

Pentadeca Pearson Correlation 0.078 0.043 x 0102 0090 0.104 0.216 0215 0.520 0291 0.304 0.245 0.51 O.f6
nal
<0.00 0.34 0.23 020 0.72
Sig. (2-tailed) 0.652 0.803 1 0.556 0.602 0.546 4 0.209 0 0.085 0.071 0.149 4 4
CiSCS- poarson Correlation 0122 0254 92 a5 - 014 T 017 . 0299 0201 014 014
7,10,- ’ ’ ** ' 0.015 0.070 5 0.275 '3 0.206 ’ ) '5 .6
Hexadeca <0.00 0.39 031 039 039
dienal Sig. (2-tailed) 0.480 0.136 1 0.794 0929 0.684 '7 0.104 3 0.229 0.076 0.241 '7 ‘6
1. - - - i i ' X 372 0394 i
7- Pearson Correlation -0.015 0.219 2?0 0060 0038 0.09% 0.09 0338 0.19 0.464 0 i 20 i9 0.09 0.09
Hexadece ' ’ ’ 0 * 3 ** 0 1
1 . . 2 . .
na Sig. (2-tailed) 0.931 0.199 <0100 0.730 0.828 0.577 0 060 0.044 0 0 6 0.004 0.025 0.018 0 80 0 959
. - 0818 - - - - - ) X 0332 -
11- Pearson Correlation 0.146 0.037 s 0203 0091 0.025 0.21 0136 0.17 0.433 0.326 . 0.09 0.04
Hexadecy 6 5 ** 8 2
-1-ol ) . . ) .
o Sig. (2-tailed) 0395  0.831 <0100 0235 0598 0885 ° 620 0430 ;’0 0008 0052 0048 O 157 0 f 0
14- _ - 0836 - - - . - i N 000
methyl-8- Pearson Correlation 0.168 0.073 o 0167 0133 0.110 0.57 0169 0.620 0.?;34 0.306 0.276 0.123 4
Hexadece
. 2 22 17 .
nal Sig. (2-tailed) 0.327 0.672 <0100 0.329 0.440 0.523 099 0.324 09 0.046 0.069 0.103 06 0298
- 0339 - 007 0456 - ) ) )
Methyl Pearson Correlation ~ -0.355*  0.241 0.090 0.094 0.09 0.047 0354 0.09 0.09
0.091 * 1 ** 0.107
hexadeca 1 * 1 1
t . . . .
noate Sig. (2-tailed) 0034 0157 0599 0043 0603 058 ° ;’9 0785 26 8 0005 0534 0034 ° 95 o 0 85 ?
Hexadeca 0.806 - - - -
noic acid Pearson Correlation -0.187 0.327 ) 0.322 0.186 0.03 0.11 0.290 0.112 0.06 0.00
** 0.016 0.276 0.118
ethyl ester 2 7 2 3
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0.00 0.85 0.49 072 098

Sig. (2-tailed) 0275 0051 1 0.056 0.928 0.277 '1 0.103 P 0492 0.086 0.517 0 7
0336 0.672 - ) - ) - 0.11
i -0. 241 007 0.1 1 .04 1 1
Ethyl Pearson Correlation 0.300 . wx 0 0199 0.00 066 0193 055 0.046 0.189 0.039 066 3
Oleate
. 33 3 33 051
Sig. (2-tailed) 0.075  0.045 <0100 0.156 0.245 0.969 0 5 0.258 0 66 0.790 0.269 0.823 0 > 015

LAB - lactic acid bacteria; TRIP — tryptamine; PHE — phenylethylamine; PUT — putrescine; CAD — cadaverine; HIS — histamine; TYR — tyramine;
SPRMD - spermidine; SPRM - spermine; C14:0 - tetradecanoic acid; C16:0 - palmitic acid; C18:0 - stearic acid; C18:1 - 9-octadecenoic acid;
C18:2 - linoleic acid; C18:3 o - a-linolenic acid; C20:0 - eicosanoic acid; C20:1 - cis-11-eicosenoic acid. ** Correlation is significant at the 0.01 level
(2-tailed). * Correlation is significant at the 0.05 level (2-tailed). In Bold letters are marked significant values.
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Table S11. Pearson correlations between volatiles and free amino acids (FAA) and y-aminobutyric acid (GABA).

As
1
Arg Glut Aspa Glu par Thre Gl Ala G Pro Meth Pheny Leucine/ His
.. . . tam Ser . . . . . Val | . . . Lys ..
inin ami ragin . . tic onin yci nin AB lin | ionin lalani Isoleuci | tidi
1C me . me me
e ne e . acCl e ne e A e e ne ne ne
acid
d
P : 51 ) 3 07 01 04 i 01
Coreraerli‘iln Osz Olf* 0.077 0.68 % 5 : o 036 02 03 078 0.2 g w0379 0551% 0559 03 0 90
Hexanal 4x* N 8* 46 05 77 . * * 39*
. . <0.0  0.00 <0.0 00 <0. 002 01 00 02 01 00 00 052
Sig. (2tailed) 7 T 0656 o 0 DT o 0 9e go og 0022 <0001 <0001 0 T
Pearson 053 021 06 ___ 04 05 __ 04 05 - - 05 .
084 071 0. . 2 685%  -0.593** 21
2- Correlation 4% 6 0% 09** %;) 04* (:_)ff 80* 99* % o 99 85% 0211 0 6f5 0593 o7s O 0
Hexenal * * * * * *
<0.0 0.0 <0.0 09 <0. <00 00 <0. 02 00 <0. 00 021
ig. (2-tail 624 217 <0.001 .001
Sig. 2-tailed) o 062 o 01 o1 03 o001 28 o2 oo 217 <000 <0001, g
- 06 -
Pearson 015 0.53 023 03 02 03 03 01 - 02 0.0
074 003 11* 02 1 021
1- Correlation 7 0** 00 02 N g 6 5 38 73 38* 70* 64 0.043 0105 00 33 2%
Hexanol
. . 036 <0.0 083 <0. 01 016 00 01 00 00 03 01 001
Sig. (2tailed) " 770670 UT o UT o 44 o 4o 0802 0544 0905 T
- 05 04 05 0.4
Pearson 0.03 - 037 03 0.0 047 0.3 - 0.2 0.07
32 2% 92¢  77% * 364*  0.366*
Correlation 0.3 7 0309 5* 34* 61 3%* 3 ? 73* 68 0.008 036 0-366 99 9
Hept-2- 1 * *
enal 005 083 002 00 07 000 <0. 00 > 00 00 00 0.64
Sig. (2-tailed) o 0066 T T ol o 010 o5 g 0962 0029 0028 0 o
. 0.7 07 06 04 08 08 0.8
Benzal P 1 ) . . .824* 2
enzald carson g g 016 gogs 099 g5 03 086 h m gee 9pr g3 0268 O gs1ze 3 00
ehyde Correlation 6+ 7 0 . 270 . . . . . . 9
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0.00 0.33 <0.0 <0. 00 <00 <0. <0. 0.0 <0. <O0. <0. 022
ig. (2-tailed 624 113 <0.001  <0.001
Sig. (2tailed) -y 0624 5 001 51 o1 o001 o001 03 001 001 O 0.00 0001 hp1 g
] 0.5 06 05 0.6
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Table S12. Significance of analysed factors (different growing conditions of lentils, different fermentation
conditions, and different duration of fermentation) and their interaction in volatile compound (VC) lentil
wholemeal composition.

Factor Dependent variable p
Hexanal <0.001
2-Hexenal <0.001
1-Hexanol <0.001
Hept-2-enal <0.001
Benzaldehyde <0.001
Vinyl amyl carbinol <0.001
Hexanoic acid <0.001
Acetic acid hexyl ester <0.001
Oct-3-en-2-one <0.001
Phenylacetaldehyde <0.001
Oct-2-enal 0.345
Octahydro-2,3'-bifuran <0.001
Nonanal <0.001
Phenethyl alcohol <0.001
2-ethylhexanoic acid <0.001
Non-2-enal <0.001
Octanoic acid 0.640
Decanal <0.001
Nona-2,4-dienal 0.457
Dec-2-enal <0.001
Growing conditions Nonanoic acid <0.001
Anethole <0.001
Tridecane <0.001
Undecanal <0.001

2-methylpropanoic acid 2,2-dimethyl-1-(2-hydroxy-1-
methylethyl)propyl ester

Eugenol <0.001

2-methylpropanoic acid 2-ethyl-3-hydroxyhexyl ester ~ 0.009

<0.001

[B-Damascenone <0.001

1-Tetradecene <0.001

Tetradecane <0.001

Dodecanal <0.001

3-(2,2,6-Trimethyl-7-oxabicyclo[4.1.0]heptan-1- <0.001
yl)prop-2-enal

Tridecanal <0.001

((Butoxymethylethoxy)methylethoxy)-propanol 0.632

Hexadecane <0.001

Tetradecanal <0.001

Tridecanedial <0.001

Pentadecanal <0.001

cis,cis-7,10,-Hexadecadienal <0.001
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7-Hexadecenal <0.001

11-Hexadecyn-1-ol <0.001

14-methyl-8-Hexadecenal <0.001

Methyl hexadecanoate <0.001

Hexadecanoic acid ethyl ester 0.006

Ethyl Oleate <0.001

Hexanal <0.001

2-Hexenal <0.001

1-Hexanol <0.001

Hept-2-enal <0.001

Benzaldehyde <0.001

Vinyl amyl carbinol <0.001

Hexanoic acid 0.002

Acetic acid hexyl ester <0.001

Oct-3-en-2-one <0.001

Phenylacetaldehyde <0.001

Oct-2-enal <0.001

Octahydro-2,3'-bifuran <0.001

Nonanal <0.001

Phenethyl alcohol <0.001

2-ethylhexanoic acid <0.001

Non-2-enal <0.001

Octanoic acid <0.001

Decanal 0.483

Nona-2,4-dienal <0.001

Type of fermentation Dec—2—.enal' <0.001

Nonanoic acid 0.008

Anethole <0.001

Tridecane <0.001

Undecanal <0.001

2-methylpropanoic acid 2,2-dimethyl-1-(2-hydroxy-1- <0.001

methylethyl)propyl ester

Eugenol <0.001

2-methylpropanoic acid 2-ethyl-3-hydroxyhexyl ester  <0.001

[3-Damascenone <0.001

1-Tetradecene <0.001

Tetradecane <0.001

Dodecanal <0.001

3-(2,2,6-Trimethyl-7-oxabicyclo[4.1.0]heptan-1- <0.001
yl)prop-2-enal

Tridecanal <0.001

((Butoxymethylethoxy)methylethoxy)-propanol <0.001

Hexadecane <0.001

Tetradecanal <0.001

Tridecanedial <0.001

Pentadecanal <0.001
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cis,cis-7,10,-Hexadecadienal <0.001

7-Hexadecenal <0.001

11-Hexadecyn-1-ol <0.001

14-methyl-8-Hexadecenal <0.001

Methyl hexadecanoate <0.001

Hexadecanoic acid ethyl ester <0.001

Ethyl Oleate <0.001

Hexanal <0.001

2-Hexenal <0.001

1-Hexanol 0.146

Hept-2-enal 0.002

Benzaldehyde <0.001

Vinyl amyl carbinol <0.001

Hexanoic acid <0.001

Acetic acid hexyl ester <0.001

Oct-3-en-2-one <0.001

Phenylacetaldehyde <0.001

Oct-2-enal <0.001

Octahydro-2,3'-bifuran <0.001

Nonanal <0.001

Phenethyl alcohol <0.001

2-ethylhexanoic acid <0.001

Non-2-enal <0.001

Octanoic acid <0.001

Decanal <0.001

Nona-2,4-dienal <0.001

Fermentation duration Dec-2-enal <0.001

Nonanoic acid <0.001

Anethole 0.755

Tridecane <0.001

Undecanal <0.001

2-methylpropanoic acid 2,2-dimethyl-1-(2-hydroxy-1- <0.001

methylethyl)propyl ester

Eugenol <0.001

2-methylpropanoic acid 2-ethyl-3-hydroxyhexyl ester  0.024

[3-Damascenone <0.001

1-Tetradecene <0.001

Tetradecane <0.001

Dodecanal <0.001

3-(2,2,6-Trimethyl-7-oxabicyclo[4.1.0]heptan-1- <0.001
yl)prop-2-enal

Tridecanal <0.001

((Butoxymethylethoxy)methylethoxy)-propanol <0.001

Hexadecane 0.003

Tetradecanal <0.001

Tridecanedial <0.001
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Pentadecanal <0.001

cis,cis-7,10,-Hexadecadienal <0.001

7-Hexadecenal <0.001

11-Hexadecyn-1-ol <0.001

14-methyl-8-Hexadecenal <0.001

Methyl hexadecanoate <0.001

Hexadecanoic acid ethyl ester <0.001

Ethyl Oleate <0.001

Hexanal <0.001

2-Hexenal <0.001

1-Hexanol <0.001

Hept-2-enal <0.001

Benzaldehyde <0.001

Vinyl amyl carbinol <0.001

Hexanoic acid 0.514

Acetic acid hexyl ester <0.001

Oct-3-en-2-one <0.001

Phenylacetaldehyde <0.001

Oct-2-enal <0.001

Octahydro-2,3'-bifuran <0.001

Nonanal 0.140

Phenethyl alcohol <0.001

2-ethylhexanoic acid <0.001

Non-2-enal <0.001

Octanoic acid 0.051

Decanal <0.001

Growing conditions * Nona-2,4-dienal 0.457

Type of fermentation Dec-2-enal <0.001

Nonanoic acid <0.001

Anethole <0.001

Tridecane <0.001

Undecanal <0.001

2-methylpropanoic acid 2,2-dimethyl-1-(2-hydroxy-1- <0.001

methylethyl)propyl ester

Eugenol <0.001

2-methylpropanoic acid 2-ethyl-3-hydroxyhexyl ester ~ <0.001

[3-Damascenone <0.001

1-Tetradecene <0.001

Tetradecane <0.001

Dodecanal 0.372

3-(2,2,6-Trimethyl-7-oxabicyclo[4.1.0]heptan-1- <0.001
yl)prop-2-enal

Tridecanal <0.001

((Butoxymethylethoxy)methylethoxy)-propanol <0.001

Hexadecane <0.001

Tetradecanal <0.001
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Tridecanedial <0.001

Pentadecanal <0.001

cis,cis-7,10,-Hexadecadienal <0.001

7-Hexadecenal <0.001

11-Hexadecyn-1-ol <0.001

14-methyl-8-Hexadecenal <0.001

Methyl hexadecanoate <0.001

Hexadecanoic acid ethyl ester <0.001

Ethyl Oleate <0.001

Hexanal <0.001

2-Hexenal <0.001

1-Hexanol <0.001

Hept-2-enal <0.001

Benzaldehyde 0.108

Vinyl amyl carbinol <0.001

Hexanoic acid <0.001

Acetic acid hexyl ester <0.001

Oct-3-en-2-one <0.001

Phenylacetaldehyde <0.001

Oct-2-enal 0.004

Octahydro-2,3'-bifuran <0.001

Nonanal 0.983

Phenethyl alcohol <0.001

2-ethylhexanoic acid <0.001

Non-2-enal 0.279

Octanoic acid 0.002

Growing conditions * Decana'l <0.001

Fermentation duration Nona-2,4-dienal 0457

Dec-2-enal <0.001

Nonanoic acid <0.001

Anethole 0.755

Tridecane <0.001

Undecanal <0.001

2-methylpropanoic acid 2,2-dimethyl-1-(2-hydroxy-1- <0.001

methylethyl)propyl ester

Eugenol <0.001

2-methylpropanoic acid 2-ethyl-3-hydroxyhexyl ester ~ <0.001

[p-Damascenone <0.001

1-Tetradecene <0.001

Tetradecane 0.012

Dodecanal <0.001

3-(2,2,6-Trimethyl-7-oxabicyclo[4.1.0]heptan-1- <0.001
yl)prop-2-enal

Tridecanal <0.001

((Butoxymethylethoxy)methylethoxy)-propanol 0.396

Hexadecane <0.001
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Tetradecanal <0.001

Tridecanedial <0.001

Pentadecanal <0.001

cis,cis-7,10,-Hexadecadienal <0.001

7-Hexadecenal <0.001

11-Hexadecyn-1-ol <0.001

14-methyl-8-Hexadecenal <0.001

Methyl hexadecanoate <0.001

Hexadecanoic acid ethyl ester <0.001

Ethyl Oleate <0.001

Hexanal <0.001

2-Hexenal <0.001

1-Hexanol 0.081

Hept-2-enal <0.001

Benzaldehyde <0.001

Vinyl amyl carbinol <0.001

Hexanoic acid <0.001

Acetic acid hexyl ester <0.001

Oct-3-en-2-one <0.001

Phenylacetaldehyde <0.001

Oct-2-enal <0.001

Octahydro-2,3'-bifuran <0.001

Nonanal <0.001

Phenethyl alcohol 0.010

2-ethylhexanoic acid 0.623

Non-2-enal <0.001

Octanoic acid 0.189

Type of fermentation * Decanal <0.001

Fermentation duration Nona-2,4-dienal <0.001

Dec-2-enal <0.001

Nonanoic acid <0.001

Anethole <0.001

Tridecane <0.001

Undecanal <0.001

2-methylpropanoic acid 2,2-dimethyl-1-(2-hydroxy-1- 0.989

methylethyl)propyl ester

Eugenol <0.001

2-methylpropanoic acid 2-ethyl-3-hydroxyhexyl ester ~ <0.001

[B-Damascenone <0.001

1-Tetradecene <0.001

Tetradecane <0.001

Dodecanal <0.001

3-(2,2,6-Trimethyl-7-oxabicyclo[4.1.0]heptan-1- <0.001
yl)prop-2-enal

Tridecanal <0.001

((Butoxymethylethoxy)methylethoxy)-propanol <0.001
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Hexadecane 0.075

Tetradecanal <0.001

Tridecanedial <0.001

Pentadecanal <0.001

cis,cis-7,10,-Hexadecadienal <0.001

7-Hexadecenal <0.001

11-Hexadecyn-1-ol <0.001

14-methyl-8-Hexadecenal <0.001

Methyl hexadecanoate <0.001

Hexadecanoic acid ethyl ester <0.001

Ethyl Oleate <0.001

Hexanal <0.001

2-Hexenal <0.001

1-Hexanol <0.001

Hept-2-enal 0.017

Benzaldehyde <0.001

Vinyl amyl carbinol <0.001

Hexanoic acid <0.001

Acetic acid hexyl ester <0.001

Oct-3-en-2-one <0.001

Phenylacetaldehyde <0.001

Oct-2-enal <0.001

Octahydro-2,3'-bifuran <0.001

Nonanal 0.050

Phenethyl alcohol <0.001

2-ethylhexanoic acid <0.001

Non-2-enal <0.001

Growing conditions * Octanoic acid 0.146

Type of fermentation * Decanal <0.001

Fermentation duration Nona-2,4-dienal 0.457

Dec-2-enal <0.001

Nonanoic acid <0.001

Anethole <0.001

Tridecane <0.001

Undecanal <0.001

2-methylpropanoic acid 2,2-dimethyl-1-(2-hydroxy-1- <0.001

methylethyl)propyl ester

Eugenol <0.001

2-methylpropanoic acid 2-ethyl-3-hydroxyhexyl ester  <0.001

[3-Damascenone <0.001

1-Tetradecene <0.001

Tetradecane 0.002

Dodecanal <0.001

3-(2,2,6-Trimethyl-7-oxabicyclo[4.1.0]heptan-1- <0.001
yl)prop-2-enal

Tridecanal <0.001
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((Butoxymethylethoxy)methylethoxy)-propanol <0.001
Hexadecane <0.001
Tetradecanal <0.001
Tridecanedial <0.001
Pentadecanal <0.001

cis,cis-7,10,-Hexadecadienal <0.001
7-Hexadecenal <0.001
11-Hexadecyn-1-ol <0.001
14-methyl-8-Hexadecenal <0.001
Methyl hexadecanoate <0.001
Hexadecanoic acid ethyl ester <0.001
Ethyl Oleate <0.001

p — significance. The influence of analysed factors and their interaction are significant when p

<0.05. In Bold letters are marked significant values.
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Figure S1. Image of the relay intercropped lentil with winter rye (LR).
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