Table S1. Optimized ESI-MS and ESI-MS/MS parameters and monitored transition reactions for the analyzed mycotoxins.

My cotoxin Retentl?n time - Precursor ion Adduct ion Declus.t ermg Product ions® (m/z)  Collision energy (V)
(min) (m/z) potential (V)
3-ADON 6,02 397,3 [M+CHsCOO] —65 336.9/306.9 -8/-13
15-ADON 3,91 339,1 [M+H]* 35 137.1/339.1 12/7
DON 5,67 355,2 [M+CHsCOQO] -35 265.0/294.9 -12/-10
DON-3-G 5,55 517,3 [M+CHsCOQO] -60 427.0/457.1 -18/-10
ENN A 5,86 682,7 [M+H]* 60 210.2/228.3 26/27
ENN A1l 5,77 668,7 [M+H]* 60 210.1/228.2 29/28
ENN B 5,43 640,7 [M+H]* 60 196.2/214.2 28/27
ENN B1 5,60 654,7 [M+H]* 60 196.2/214.3/210.5 28/27/26
MON 11,02 96,9 [M-HJ] -40 41,1 -13
NIV 5,40 371,2 [M+CHsCOO] -40 280.8/310.9 -13/-9
ZEA 6,84 317,1 [M-H] -80 174.7/130.4 —24/-29

“Numerical value are given in the order quantifier/qualifier (/second qualifier).



Table S2. Lactic acid bacteria (LAB) cell density and acidification parameters of doughs (flour:water ratio 1:1) prepared from
wholegrain wheat flour obtained from naturally contaminated grain samples cultivated during the 2023-2024 growing season and

fermented with selected LAB strains at 25 °C for 24 and 48 h.

LAB (log CFU g-1) pH TTA (ml NaOH) Lactic acid (mmol kg) Acetic acid (mmol kg1)
UuD 6.52 +0.214 6.33 +0.162 2.80 +0.09n n.d. n.d.
24h 48 h 24h 48 h 24h 48 h 24h 48 h 24h 48 h
Lp. plantarum
117.25
DSM 1055 8.90 + 0.26¢ 8.89 + 0.26 3.84+£0.11 3.52£0.18« 19.30 + 0.60° 23.10 £ 0.37° 110.17 £2.31¢ 3,635 219+£0.05™  3.01 £0.09"
113.54 £
1A7 9.79 £ 0.502 9.50 £0.44®>  3.72£0.19« 3.39 £0.15¢ 13.50 £ 0.30f 16.20 + 0.60f 102.34 £ 2.87¢ 3.97bc n.d. n.d.
108.91 £
M7S2 9.67 + 0.35% 9.34+0.18>  3.72+0.19« 3.58 £ 0.16< 17.60 + 0.55<¢ 23.40 + 0.35b 100.30 £ 2.31< 4.47¢ n.d. n.d.
110.21 +
CR1 9.28+£0.38>< 927+ 037®  3.48 +0.07¢ 3.35+0.134 19.00 £ 0.76b¢ 20.10 £ 0.32d 99.45 + 3.084 3.09¢ 0.72+0.03"  3.41+0.08™
126.73 £ .
Al 9.59 £ 0.39° 9.44 £0.19 3.60 £ 0.06% 3.46 £ 0.064 19.70 £ 0.43> 24.50 £0.69° 120.67 £ 2.05° 5 70ab 5.89+0.18"  6.01 £0.24i
Lim. fermentum
10B 9.50 £0.28° 9.60 £0.20° 3.85+0.19« 3.60 £ 0.10< 20.00 £ 0.70° 22.00 + 1.08b¢ 89.21 £3.66°f 9587 +£3.93¢ 40.22+1.33c 47.32+1.66¢
La5 9.46 £ 0.38b¢ 9.62£0.18 3.87+£0.17¢¢  3.60+0.014¢  21.60 +1.73% 25.60 +1.182 89.87+2.52¢  94.77+£2.08! 39.98+1.04c 45.44+141°
F230 9.28 £ 0.24bc 9.57 +0.222 3.66 + 0.08¢ 3.77£0.17¢ 22.10 £1.022 25.70 £0.672 9456 +293¢  99.38+4.57¢ 3543+0.17¢ 38.43+0.81¢
112.20 £
DSM 20049 9.65 +0.29° 9.59+ 0.19=  3.80+0.18« 3.50 £ 0.074 18.40 £ 0.55¢ 22.30 + 0.89b¢ 108.32 £2.17¢ 5.05¢ 40.32+0.81c  42.21 +1.69¢
DSM 20052  9.28 £0.32b¢ 9.08 £0.45®  4.00 £ 0.13 3.66 £ 0.14<d 14.90 £ 0.33¢ 17.80 £ 0.43¢ 61.57 +1.798 68.43 +1.92f 24.54+0.74c 27.88+0.61f
P. pentosaceus
120.37 £
176 9.46 £0.21° 9.12+0.32*  3.90 £0.19« 3.77 £0.07¢ 17.50 £ 0.63¢ 19.80 +£0.714¢ 116.25 + 4.42% 4.94b 3.87+£0.10k  4.63 £0.09
119.41 =
T1C1 9.42 £ 0.26b¢ 9.28+£0.20®  3.69 £0.18d 3.59 £0.13< 16.70 + 0.774 19.50 £ 0.944¢ 112.29 £5.17> 11.34£0.22f 13.28 £0.488

3.22°



126.91 +

CISEW5 9.42 + (0.39bc 9.23 + (.42 3.74 +0.18¢ 3.60 +0.12¢ 18.60 + 0.73P 21.70 £ 0.61¢ 117.35 £2.23% 495 4.32+0.18 4.88 £0.11k
118.87 +
131 9.27 + 0.38b¢ 9.32 +0.212 3.58 +0.084de 3.50 + 0.064 19.90 + 0.38P 25.70 £ 1.082 111.63 £ 3.35b 3,68 2.65+0.11! 3.05+0.11»
13243 + ) )
DSM 20336 9.41 +0.21P 9,46 + (0.372b 3.85 + (.10 3.48 +0.154 23.30 £ 0.822 25.60 + 0.722 121.27 £2.672 9291s 4.69 +£0.14 5.90+0.11
Lev. brevis
112.32 £
P7m1 9.01 £ 0.45b¢ 9.00 £0.23p 3.78 £ (0.19« 3.60 = (0.15<d 18.50 + 0.39¢ 22.30 £ 0.89bc 104.60 £ 2.72¢d 4. 97be 59.66 £+1.732 64.52 +2.652
MRS4-18 9.49 + (0.43bc 9.07 + 0.452 3.80 + 0.14¢d 3.42 +0.084 18.40 + 0.35¢ 21.30 £ 0.85¢ 88.85 £ 4.00¢f 94.65+1.99¢ 56.43+2262 60.05+2.702
MCL-2 9.23 +(0.18bc 8.95 + 0.44b 3.80 +0.12¢ 3.61 £ 0.08¢ 10.40 £ 0.218 15.80 + 0.40f 81.92 £3.77¢ 86.32+1.90c 9.86+0.288 10.11 + 0.25h
109.53 +
DSM 1269 9.33 +0.21bc 9.33 + (.38 4.06 = 0.15¢ 3.68 +0.11¢d 13.50 + 0.59¢ 18.50 + 0.78¢ 98.63 + 3.254 526 43.54 £1.35> 49.96 + 0.85P
Controls
SF 8.70 £ 0.43¢ 8.90 + (0.28P 5.30 +0.19 5.00 + 0.21P 9.80 £0.418 10.30 + 0.458 44.50 +0.89h 46.51 +£1.408  6.03 £0.25" 6,98 £ 0.15
SFa n.d. n.d. 6.28 £0.172 6,21 £0.222 1.60 £0.071 2.00 + 0.09t n.d. n.d. n.d. n.d.

Fermentations were carried out with an initial cell density of 7 log CFU g using strains of Lactiplantibacillus plantarum (1A7, CR1, M7S2, A1, DSM 1055),

Limosilactobacillus fermentum (10B, La5, F230, DSM 20049, DSM 20052), Pediococcus pentosaceus (176, T1C1, CISEWS5, 131, DSM 20336), and Levilactobacillus brevis

(P7m1, MRS4, MCL-2, DSM 1269). UD indicates unfermented dough prepared using the same flour-to-water ratio (1:1), whereas SF refers to non-inoculated dough

prepared with the same flour-to-water ratio and incubated under the same conditions as the inoculated doughs. SFa indicates additional doughs prepared using

the same flour-to-water ratio (1:1), supplemented with chloramphenicol and cycloheximide (0.1 g L!), and incubated under the same conditions as the inoculated

doughs. Values are expressed as mean + standard deviation (n = 3), n.d., not detected. Different superscript letters (a-m) within the same column indicate

statistically significant differences (ANOVA followed by Tukey’s HSD test, p-value < 0.05); means sharing the same letter are not significantly different.



Table S3. Lactic acid bacteria (LAB) cell density and acidification parameters of doughs (flour:water ratio 1:1) prepared from
wholegrain wheat flour obtained from naturally contaminated grain samples cultivated during the 2023-2024 growing season and

fermented with selected LAB strains at 30 °C for 24 and 48 h.

LAB (log CFU g-1) TTA (ml NaOH) Lactic acid (mmol kg) Acetic acid (mmol kg?)
uD 6.52 £0.214 6.33 £0.162 2.80 +0.09s" n.d. n.d.
24h 48h 24h 48h 24h 48h 24h 48h 24h 48h
Lp. plantarum
131.94 +
DMS 1055 9.11 £0.23¢ 8.86 +0.19° 3.81+0.08¢ 3.67 £0.07¢ 25.20 +0.55° 30.50 + 0.582 124.86 + 3.12 5 67bc 4.01+0.08  6.33+1.84
128.74 +
1A7 9.49 + 0.39b¢ 9.89 £0.202 3.81+£0.07¢ 3.41+0.08¢ 18.00 £ 0.54¢ 22.30 +0.494 121.09 + 2.544 3.99¢ n.d. n.d.
119.21 +
M7S2 9.94 +0.247 9.59 £ 0.28® 3.71£0.18¢ 3.28 £0.13¢ 18.00 + 0.49¢ 24.10 £ 0.65¢ 111.05 + 4.66° 3.10¢ n.d. n.d.
124.43 =
CR1 9.10 £0.36¢ 9.16+ 0.28>  3.87£0.19% 3.36 £0.114 18.00 + 0.34¢ 23.00 £ 0.874 116.79 + 5.84¢de 417 0.84£0.03™ 4.14+0.17™
139.55 + . .
Al 9.61 +£0.28¢ 9.50£0.39*  3.90 £ 0.094 3.46 + 0.06¢ 22.00£1.03¢  26.90 +1.10>  133.83 £6.16 2516 7.39£036' 11.87+0.38
Lim. fermentum
56.91 =
10B 9.62+0.19° 9.48 +0.212 3.97 +0.07¢ 3.68 £ 0.16 21.20 + 1.06< 26.10 + 1.02b¢ 91.49+1.65" 9728 +1.95f 50.45+1.06° 1,200
106.26 =
La5 9.55+0.17° 9.52+0.18%  3.94 £0.12d 3.75+0.07¢ 24.00 £ 0.60° 28.00 £1.29° 97.95 £ 4.21sh 2 02¢ 5214 +1.25¢ 5834 +1.17°
118.67 =
F230 9.31 £0.18" 9.30 £0.42%>  3.92 £0.10d 3.59 +£0.16¢ 25.60 £0.772 29.90 £ 1.32:> 110.33 + 4.41 4,034 40.10 £0.88  48.47 £ 1.364
129.44 =
DSM 20049  9.51£0.43> 954+ 0.29®®  3.92 £0.14d 3.73 £0.16¢ 21.60 £ 0.95« 26.70 £ 0.83b¢ 121.63 + 3.28< 64T 4749 £1.61¢ 5231+1.62¢
DSM 20052 8.97 £ 0.40¢ 8.70£0.37>  4.42 £0.18 3.80 £ 0.08¢ 17.60 + 0.69¢ 21.40 £ 1.074¢ 78.04 £ 2.58 87.21£1.668 30.61 £1.22f 3577 +1.40¢
P. pentosaceus
135.75 + . .
176 9.23 +£0.29*¢ 9.13 £0.36* 3.97 £ 0.09d 3.58 £0.15¢ 20.00 £ 0.984 22.00 £ 0.404 126.47 + 2.40¢ 3.94bc 5.07+0.220  9.59 + (.39
129.55 +
T1C1 9.47 £ 0.29b¢ 9.49+0.32®  4.11+0.16% 3.49 £0.124 20.00 + 1.004 23.30 +0.914 125.22 £ 5.01¢ 5 57¢ 14.99 +0.588  17.78 + 0.55
142.44 + .
CISEW5 9.51 +0.24b¢ 9.40+£0.29>  4.05+0.20d  3.52£0.18« 21.20 £0.814 24.60 £ 0.71<d 134.37 +3.22° 5.07+£0.15  7.60 + 0.24k

5.5620



131

DMS 20336

Lev. brevis

P7m1

MRS4-18

MCL-2

DSM 1269

Controls

SF

SFa

9.57 £0.32b¢

9.35 £ 0.44¢¢

9.05 £ 0.30¢

9.45 £ 0.32b¢

9.23 £0.23¢

8.94 +0.39¢

8.87 £0.17¢

n.d.

9.35 £ 0.472°

9.28 £ 0.45

8.89 £ 0.36b¢

9.15+£0.27°

8.31 £0.31¢

9.09 £0.45°

9.12 £ 0.342®

n.d.

3.87 £0.19¢

4.04 £ 0.20cde

4.18 £ 0.15¢

4.30 £ 0.09¢

4.80 £0.20°

4.42 +0.22b¢

497 £0.21°

6.23 £0.162

3.54 £0.18

3.80+£0.11¢

3.75+0.18<«

3.73 £0.07¢

3.62£0.16

3.73 +£0.10¢

4.40+£0.13°

6.20 +£0.122

22.80 £ 0.78b¢

21.70 £0.91¢

22.80 + 0.64%¢

20.80 £ 0.40¢

12.80 £ 0.62f

17.60 £+ 0.37¢

11.90 £ 0.38f

2.60+£0.11s

28.50 £ 1.43®

27.20 £ 0.60°

25.30 £ 1.04¢

24.50 £ 0.49<¢

16.10 £ 0.39¢

20.60 + 0.68¢

13.70 £ 0.67#

2.90 £ 0.05"

125.94 + 3.53

147.46 + 6.64*

116.25 +1.74¢

99.39 + 3.88s

90.06 £ 3.96h

106.74 + 3.20f

47.33 £1.66!

n.d.

131.20 +
6.43b¢
153.66 +
6.45°

129.22 +
5.30¢
108.90 +
5.34de

98.11 + 3.92f

123.09 +
2.95<d

53.22£1.17"

n.d.

3.17 £ 0.05!

7.60+0.17

66.70 £ 2.202

61.21 £1.71°

11.40 £ 0.22h

50.66 + 0.96¢

7.75+0.77i

n.d.

5.53 £0.19!

11.22 + 0.49

7142 +£2.142

69.78 +1.402

16.23 £ 0.31s

54.32 +2.28¢

14.18 £ 0.44h

n.d.

Fermentations were carried out with an initial cell density of 7 log CFU g using strains of Lactiplantibacillus plantarum (1A7, CR1, M752, Al, DSM 1055),

Limosilactobacillus fermentum (10B, La5, F230, DSM 20049, DSM 20052), Pediococcus pentosaceus (176, T1C1, CISEWS5, 131, DSM 20336), and Levilactobacillus brevis

(P7m1, MRS4, MCL-2, DSM 1269). UD indicates unfermented dough prepared using the same flour-to-water ratio (1:1), whereas SF refers to non-inoculated dough

prepared with the same flour-to-water ratio and incubated under the same conditions as the inoculated doughs. SFa indicates additional doughs prepared using

the same flour-to-water ratio (1:1), supplemented with chloramphenicol and cycloheximide (0.1 g L), and incubated under the same conditions as the inoculated

doughs. Values are expressed as mean + standard deviation (n = 3). Different superscript letters (a—m) within the same column indicate statistically significant

differences (ANOVA followed by Tukey’s HSD test, p-value < 0.05); means sharing the same letter are not significantly different.



Table S4. Lactic acid bacteria (LAB) cell density and acidification parameters of doughs (flour:water ratio 1:1) prepared from
wholegrain wheat flour obtained from naturally contaminated grain samples cultivated during the 2023-2024 growing season and
fermented with selected LAB strains at 37 °C for 24 and 48 h.

LAB (log CFU g-1) pH TTA (ml NaOH) Lactic acid (mmol kg) Acetic acid (mmol kg1)
UD 6.52 +0.214 6.33 £0.162 2.80 £ 0.09s n.d. n.d.
24 h 48 h 24 h 48 h 24 h 48 h 24 h 48 h 24 h 48 h
Lp. plantarum
133.01 + )
DMS 1055 8.48 £ 0.20° 8.23 £ 0.18¢ 3.88 £ 0.094 3.83+£0.13« 26.00 £ 0.812 32.10 £ 0.932 125.66 + 2.64¢ 410 4.60 £ 0.14) 6.79 £ 0.20%
12991
1A7 9.76 £ 0.472 8.30 £0.29¢ 3.58 £0.17¢ 3.51 £0.09¢ 18.40 £ 0.524 23.00 £ 0.81¢f 122.17 £ 3.67 4 55 n.d. n.d.
120.13 +
M7S2 9.54 +£0.182 8.61 £0.27b¢ 3.59 £0.10¢ 3.44 +0.06¢ 18.50 £ 0.574 24.90 £ 0.57¢e 112.16 + 2.24de 2 64d n.d. n.d.
125.14 +
CR1 9.32+£0.17% 9.10+ 0.32% 3.55 +£0.12¢ 3.49 £ 0.074 18.50 + 0.764 23.90 + 0.53¢ 117.80 + 4.484 5 634 1.01 £ 0.05! 4.63 £ 0.10™
140.33 +
Al 9.70 £ 0.262 9.33 £0.372 3.72 £0.12d 3.63+£0.18« 22.40 £0.67° 25.20 +£0.87¢ 134.21 + 3.62° 3570 792 +£0.23" 1212 + 0.44h
Lim. fermentun
10B 9.50 £0.272 8.80 £ 0.30° 3.98 £0.16¢ 3.73 £0.09<¢ 21.90 £ 0.70b¢ 27.00 £1.11< 92.62 £ 3.80f 98.13 £2.85f 5090 +1.12¢ 57.30+1.32°
+
La5 9.29 +£0.18® 9.26 £0.192 3.97 £0.19¢ 391 +£0.11¢ 24.60 £1.012 28.80 £ 0.92¢b¢ 98.92 +2.67¢ 1(117'30; h 53.04 £1.91c 59.99 £2.70°
11991 +
F230 9.39 + 0.38® 8.83 £ 0.36% 3.91£0.19¢ 3.78 £ 0.09<¢ 26.00 £0.572 30.50 + 1.072b 111.12 £ 2.894 4204 40.99 +1.43¢ 49.52 +0.84¢
130.12 +
DSM 20049 9.40 £ 0.25% 9.29+ 0.198  3.75+0.079 3.70+£0.11¢ 21.80 £ 0.65b¢ 27.00 + 0.54¢ 122.72 +2.45 3,90 49.92 +1.50¢ 54.11 £ 1.08¢
DSM 20052 9.07 £ 0.412> 8.28 £ 0.24¢ 4.17 £0.19« 3.98 £0.18b¢ 18.40 £ 0.834 22.60 £ 0.79¢f 79.10 £ 2.61# 88.91+196s 32.12+0.71¢ 37.81+1.29¢
P. pentosaceus
136.16 + ) .
176 9.19 + 0.342> 8.30 £ 0.14¢ 3.83 £0.15% 3.71£0.15< 20.80 £ 0.67¢ 22.40 £ 0.63f 127.12 + 5.21bc 3.00¢ 570+0.11"  11.12+0.39
130.14 +
T1C1 9.41 + 0.36%® 8.69 £0.19° 3.83 £0.08¢ 3.78 £ 0.14< 20.80 £ 0.85¢ 23.90 £ 0.45¢ 126.12 £ 5.04< 9 47 15.82£0.47¢ 18.14 £0.74f
143.18 + ) .
CISEW5 9.21 £0.31%¢ 8.82 £ 0.26% 3.69 £0.17d 3.62+0.18« 21.90 £ 0.64%¢ 25.10 £ 1.03d 135.41 £ 3.79° 5.67 £0.26! 8.12+0.18

6.59%



131

DMS 20336

Lev. brevis

P7m1

MRS4-18

MCL-2

DSM 1269

Controls
SF

SFa

9.48 +£0.292

9.29 £ 0.33*

8.77 £ 0.39°

9.34 £ 0.422

9.14 £ 0.302®

9.14 £ 0.412>

8.41 +0.32P
n.d.

8.13 £ 0.35¢

8.21 £0.20¢

8.74 £ 0.34bc

8.29 £0.22a

9.54 +0.312

8.70 £0.15°

8.22 +£0.23¢
n.d.

3.42 +£0.14¢

3.75 £ 0.09¢

3.89 £0.07¢

3.63 = 0.09¢

3.82 £0.15%

4.26 £0.12¢

4.95 £ 0.09°

6.21 £0.15°

3.38 £0.10¢

3.61 £0.10¢

3.76 £ 0.09<¢

3.57 £0.06¢

3.61 £0.08¢

4.10 £0.11b¢

4.37 £0.16°

6.19 £ 0.137

23.30 £ 0.96°

22.50 £ 0.56°

23.00 £ 0.51°

21.10 £ 0.84b¢

13.00 + 0.36¢

18.10 £ 0.744

12.00 £ 0.46f

2.70 £ 0.058

29.60 £ 0.74°

28.00 £ 1.15b¢

25.90 £ 0.73<

25.00 £ 0.504

17.10 £ 0.508

21.20 £ 0.93¢

14.10 £ 0.58h

3.10 £0.12

126.44 +2.66¢

148.04 + 3.262

116.16 £ 3.604

100.01 £ 4.10¢f

91.17 £ 3.28¢

107.13 £ 5.25¢

48.12 £ 1.06"
n.d.

132.11 +
6.08<d
154.12 +
5.553

13991 +
2.94b
109.12 +
4.26¢

99.43 + 1.89

124.04 +
4.964

54.71 + 1.59h
n.d.

3.66 £0.15%

7.91£0.27n

67.20 £2.222

62.04 £1.43°

12.11 £ 0.368

51.12 £ 2.10¢

8.05 £ 0.35h
n.d.

5.98 £0.19!

13.01 £ 0.53"

74.72 £2.692

71.10 £2.922

18.07 £ 0.49¢

56.04 £
1.40b¢

15.15+0.328
n.d.

Fermentations were carried out with an initial cell density of 7 log CFU g using strains of Lactiplantibacillus plantarum (1A7, CR1, M7S2, A1, DSM 1055),

Limosilactobacillus fermentum (10B, La5, F230, DSM 20049, DSM 20052), Pediococcus pentosaceus (176, T1C1, CISEWS5, 131, DSM 20336), and Levilactobacillus brevis

(P7m1, MRS4, MCL-2, DSM 1269). UD indicates unfermented dough prepared using the same flour-to-water ratio (1:1), whereas SF refers to non-inoculated dough

prepared with the same flour-to-water ratio and incubated under the same conditions as the inoculated doughs. SFa indicates additional doughs prepared using

the same flour-to-water ratio (1:1), supplemented with chloramphenicol and cycloheximide (0.1 g L!), and incubated under the same conditions as the inoculated

doughs. Values are expressed as mean + standard deviation (n = 3). Different superscript letters (a—n) within the same column indicate statistically significant

differences (ANOVA followed by Tukey’s HSD test, p-value < 0.05); means sharing the same letter are not significantly different.



Table S5 Key physicochemical properties of the detected mycotoxins identified in wholegrain wheat flour. Data extracted from ChemSpider (Royal

Society of Chemistry)

My cotoxin Chemical structure MW (g mol) MV (cm?® mol™) LogD (pH 5.5)
Deoxynivalenol (DON) 296.32 199.4 -0.88
Deoxynivalenol-3-
glucoside 458.46 284.7 -2.92
(DON-3-G)
3-Acetyl-
deoxynivalenol 338.36 237.5 -0.28

(3-ADON)




Enniatin B1
653.86 633.8 3.81
(ENN B1)

Moniliformin (MON) 98.06 52.2 -3.79

O OH

Enniatin B
. T e j\l\)\m 639.83 617.2 5.42
(ENN B) R

MW, Molecular weight; MV, molecular volume; LogD (pH 5.5), distribution coefficient (octanol/water) at specific pH.



