Supplementary Material

Table S1. Full spectrum of volatile compounds identified by GC/MS after HS-SPME. Reference (Ref) for each
compound were assigned arbitrary for further analysis. Quantification of volatile compounds were carried out
by comparation of peak areas to that of internal standard (5-nonanol) and the mean of two replicates is shown
in this table with SD in parenthesis. Retention time (RT) of each compound is shown and its precision is based
on the experimental procedure. ldentification scale of each compound (Id) is based on: 1, identified (mass
spectrum and RT were in accordance with standards); 2, tentatively identified (mass spectrum matched in the
standard NIST 2017 library and RT matched with literature); 3, tentatively identified (mass spectrum agreed

with the standard NIST 2017). -, not detected.



Concentration of volatile compounds (kg L)

Ref VEIELTR € RT | g Uninoculated media S. equroum EN21 B. atrophaeus L193 Peribacillus sp. N3 P. segetis P6 B. velezensis XT1 P. vulpis 8
compound number | (min)
MoLP | se TsA | motp | se TsA | mop | se Tsa | motp | s TsA | mop [ se TsA | motp | se TsA | mop | sG TSA
1| Acewone 67641 | 2180 | 1| 469 | 413 | 319 | 2801 | 933 | 2219 | 781 | 433 | 333 | 102 | 900 178 31 332 | 156 | 619 39 324 | 373 | 446 | 357
- on | 0o | ©3 | ®9 | ©3 | @) | an | as | 05 | 02 | ©2 | 05 | @2 | ©2 | 0y | ©a | 02 | ©3 | ©4 | 0 | ©1
2 Butanal 123-72-8 2649 | 2 (2655?; - - - - - - - - - - - - - - - - - - - -
2299 | 3007 | 24903 | 266 | 205 | sues | 125 | 282 | 1416 | 1954 | 2679 | 1749 | 2745 | 1737 | 1876 | 2302 | 163 | 1420 | 1533 | 2433 | 183
3 Ethyl Acetate 141786 | 2738 | 1| ‘g ©.7) (18) (5.3) @3 | @y | @o ©.7) 03) (0.5) (L6) (1) (5.4) (13) 08) (23) (L1) (0.9) (08) (06) (10)
4 Methyl Acetate 79-20-9 2277 1 - (00602) - - - - - - - - - - - - - - - - - - -
467 | 146 | 271 | 419 | 126 36 543 | 304 | 412 5.1 202 | 338 | 872 | 268 | 443 | s12 | 126 | 215 | 802 3.36
5 2-Butanone 78-93-3 2877 1 2 1 (gg) ©01) (05) ©.7) ©03) (L4) 02) (0.9) 0.0) ©03) ©02) ©.7) (L9) 01) 02) (0.4) (0.0) ©02) ©01) - 02)
0.56 4.22 217 2.24 1.34 2,55 3.44 3.56
6 2-Methylbutanal 96-17-3 3.024 1 - 0.0) (0.4) 03) ©03) - - - - (05) ©01) - - - - - - - (1.4) - 0.1)
2869 | 245 | 2081 | 684 | 1074 | 496 504 | 344 181 248 539
7 S-Methylbutanal 590-86-3 | 3078 | 2 | ‘g (0.0) (2.0) 08) ©08) (2.4) - - - (L1) ©03) - - - - 02) - - (06) - 02)
" 151 0.51 139 10.59 6.01 349 20.05 3.92 9.26 8.47 5.65
8 23-Butanedione 431-038 | 4141 | 1| g5 (0.0) 1) - - - (18) (15) (1.4) @7) ©02) - - - - 0.2) 01) 02) - - -
102
o | 2Methyl2buenal | 115113 | 7ae |1 | o E - - . . - - - . . . . - - E E E E E E
34.32 73.41 110.63 179 7.68 1.06 0.77 241 3.07 6.11
10 | Isopentanol 123513 | 12490 | 1 - - - (21) @5 | @1 | ©1 - - ©02) ©03) 03) ©05) - 0.1) - - - 1) - -
11 | 1sopentyl acetate 123022 | 8497 | 1 . E - (“1027) (10620) (30'055) - - - 2)907) . . . - - E E E (20121) E E
4.26 115 8.01 27.24 1.97 16.05 46.91 45 16.92 6.12 1.00 15.09 4.83 6.03
12 1-Butanol 71-36-3 9911 | 1 gy (0.0) (03) (2.4) ©2) “.2) (8.0) (©9) (©01) ©01) - (©.0) - ) ) (08) . . (0.6) . 03)
0,67 0.95 098 | o087 127
13| Ethanol 64175 | 3296 | 1 . 00 - - 0o . - o | ©o . . . . - - E E E 62 E E
1.44 0.69 234 5.23 6.81 1.88 223 1.06 3.25 1.65 8.67 131 3.07
14 | D-Limonene 5989275 | M2 | 1| 05 | 01 | @9 - ©8 | @9 - a3y | as | 0y | @o | @9 ) } @y . 01 | 07 ) ) i
161 459 | 287 563 | 278 59 169 396 | 288 s12 | 273 536 132 487
15 | Pyrazine 200-37-9 | 12308 | 2 | 5y - 03) ©01) - (L0) 02) - ©.0) ©01) - ©01) (0.4) - ©01) 02) - ©01) ©02) - 02)
16 Styrene 100-42-5 14.215 1 - (00516) (g g) - - - - - - (00734) (10978) - - - - - - - - - -
178 405 | 304 505 | a1 515 17 348 | 283 457 | 292 47 18 441
17| Pyrazine. methyl- 109-08-0 | 14670 | 2 | ) - 02) ©01) - ©.7) ©01) - ©02) ©1) - ©01) ©0.2) - 0.0) 02) - (0.0) ©02) - 03)
2-Propanone. 1- 0.88 1.24 15 121 1.03 1.06
18 | hydroxy- 116096 | 16206 | 2 | (54 - 03) - - - - - - ©0) - 03) 0.0) - 0.1) - - - - - -
1o | Pyrazine. 25- 123320 | 17162 | 2 | 1389 4948 | 3201 6101 | 30.77 663 | 9.92 3662 | 3292 | 058 | s484 | 2557 57.26 | 1505 56.31
dimethyl- e 0.8] - (3.4) 0.3) - 5.2 1.4) - 0.1) 0.2] - 0.6] 5.1 0.0 0.1) 0.3 - 0.1 0.2 - 0.8
y
Pyrazine. 2-ethyl-5- 1.26 175 223 217 1.95 2.38 0.96 1.16 218 213 213 115 201
20 ethyl- 13360-64-0 | 20167 | 2 | 55 - 01) 01) - ©.0) 00) 01) 0.0) - (0.0) - 0.0) 0.2) - ©01) ©01) - 02)
148 177 | 272 229 | 245 246 | 124 149 | 237 211 | 245 222 | 222 292
21 | Pyrazine. timethyl- | 14667-55-1 | 20.748 | 2 | () - 02) 01) - (0.0) 02) - 01) ©0.1) - ©0.1) ©03) - (0.0) (00) - (0.0) ©02) - 03)
Pyrazine. 3-ethyl- 1.05 1.38 172 147 1.56 0.84 1.04 142 1.58 154 153 3.23 4.03
22 | 25-dimethyl- 13360-65-1 | 22467 | 2 | g0 - 01) - ©01) 0.1) 00) 0.0) - (0.0) ©01) 0.0 (0.1) - 00) ©02) - 02)
23 | 2-Ethyl1-hexanol 104767 | 24707 | 1 E E - - . . - (009;; (008053 . . (é'g) . (00'713) (50923) E E E E E E
375 180.23 25.58 413 36.85 10.02 356 32.85 30.8 1.26 219 6.07 212
24 | Acetic acid 64197 | 22528 | 1 | (30 - ary | @9 (2.0) (7.1) (65) (11) (5) (0.4) ©02) - (0.4) @1) 00) - - -
3082 | 1664 | 5289 | 461 5.1 111 | o4s | oss | s31 | 1155 | o037 | 203 7.04 30 172 | 2n
25 | Benzaldehyde 100-52:7 | 25552 | 1| g7y (06) (33) (0.4) ©01) - 01) 02) (0.0) (0.4) (10) ©0.1) (12) - - (12) (09) - ©02) (0.4) -
26 Ethanol. 2-(2- 111-90-0 29,655 2 3.02 2.83 291 243 155 231 3.28 15 233 237 3.58 18 2,63 1.38 143 3.55 1.68 1.88 2.66 28 19
ethoxyethoxy)- ©5 | 0 | 0y | ©3 | 02 | 08 | @ | ©n | ©0o | 0n | @5 | ©n | 03 | 02 | 0y | ©a | 0o | 02 | ©5 | ©6 | ©3
109 18.50 4.03 492 3.95
27 | Butanoic acid 107026 | 20077 [ 1 | o5 E - ) . . b - - o . . . - - oo E E E E E
133 157 1.04 1.62
28 Acetophenone 98-86-2 30.536 2 0.0 - 0.1) - - 0.0 - - - 0.1) - - - - -
29| Propanoic acid 79004 | 26507 | 2 E E - (3053‘; . . - - - (10222) (g g) . . - - E E E E E E
5.66 1.92 1.61 54 4.76 1.03 345 1.95
30 | Isobutyric acid 79-31-2 27.776 | 1 - - ©6) ©2) - ©7n ©2) ©6) - - - (0.4) - ©01) 0.2) -
Propancic acid, 2-
77689 | 38727
a | ety Shydroxy- 5| 320 | 322 105 . . 316 i i i . . 295
e yipeny! an | 08 | o ©9) ©6)
ester
2,2,4-Trimethyl-1,3-
- 7.24 6.48 4.8 4.48 1.22 117
32 | pentanediol 6846500 | 39014 | 3 E E E E E E
e anorate ©02 | ©5 | @8 (t2) ©3) ©3)
33 | Buyl acetate 123864 | 6763 | 2 - - R (2045) - ?0728) R R R 8)919) . . . R R - - - - - -
1,3-Di-tert- 2.26 5.49 1.47 5.46 114 11 1.28 0.47 4.98 3.09 1.87 217 218
34 | butylbenzene 1014-60-4 | 21.849 | 2 - - ©01) (0.4) 0.1) (0.4) - ©02) ©0) ©.0) 0.2) (0.9) 00) (0.4) (0.4) (0.2)
Pyrazine. 2,6- 164
I i 13067-27-1 | 22.605 | 2 E E - o . . - - - . . . . - - E E E E E E
220
36 2-Acetylthiazole 24295-03-2 30.447 2 - 0.1) - - - - - - - - -
37 | 3Methylbutanoic sos7a2 | 3ress | 1 . } . 1495 | 2120 | 573 8.44 8.79 371 | 174 | 111 | 174 . : : 3.44 6.80 34 9.08 113 2.25
acid as) | en | 09 | ae | @ | aa | ©9 | @3 | 02 ©a | ©5 | ©3 | we | ©on | ©»
38 | Hexanoic acid 142621 | 38020 | 1 - (30225) - - (00734) . . . . . .
39 | octanoic acid 124072 | 45104 | 1 - - - (30015) - - - - - 8)806) - - - - - - - - - - -
40 | Nonalal 124-196 | 20509 | 1 - (21755) - - - - - - - -
41 | Phenylethyl Alcohol 60128 | 39.958 | 1 . - R R (10621) 2'0127) (%%5) R R (10%7) . . . R R - - - - - -
132 | 128 079 128 | 327 244
42| 2-Pentanone 107879 | 4085 | 2 E E E oo | oy E E E o o | &% E e E E E
43 | 2-Heptanone 110430 | 11.066 | 2 . - R R . . 1(3 %7 (30029) (50233) . . . . R R (60577) aitﬁ (20'?) - - -




oy ﬁe';":'n’x'ni 18217-12-4 | 14.289 (10-_%3) (10 72% (10 f‘15) . ) ) ) . ) ) ) . .
45 | Acetoin 513-86-0 | 15.655 1(13'2)3 (6105'563) ‘:3:3)7 (20509) - - ?(5713) N N 1&?59)9 623:2)2 ?312)3 ) ) )
46 | 2,3-Butanediol 24347-58-8 | 26.896 2(25'3)3 - - - - - - - . 25;:;;‘ . . . . .
47 | o-Guaiacol 90-05-1 38.244 (10'_“17) - - . . . . R R . . . . . .
48 | Phenol 108952 | 43.221 (30-_73‘; - - - - - - - . . . . . . .
o [z | e | 1o I v V7 I U O N B
B | gieme B T = O N N N A N
st | Reizmtanone | 115220 | 13877 o : : N “ | oo | oa | : :
s | 2Eybutanoic 88095 | 19.762 E (71731) E . . . . . . . (‘U’Z‘) (20‘?25) . . .
53 | 1-Octanol 111875 | 27.443 - 33_61‘; - - . . . R R . . . . . .
54 | Trichloromethane 67-66-3 5139 - - - (10215) (10-705) 0 - - . . . . . . .
55 Octyl octanoate 2306-88-9 43.707 - - - (20317) - - - - - - - - - - -
56 | n-Decanoic acid 334-485 | 51608 - - - 27512) - - . - - . . . . . .
57 | Dimethyl disulfide 624-92-0 6.635 - - - . (16304) (51?;6) (36631) ‘:g:gf ((l):g) . B B tg:;t)l 1(31?.56)7 1(42.31)2
58 i‘z‘f{“;g“}/{'ﬁal . 24817-51-4 | 42.050 i ) ) ) (10.339) . . . . . ] ] g:g)s (16 s 1) 1& 3)5
59 Benzoic acid 65-85-0 55.707 - - - - (20226) - - - - - - - - - -
60 Methanethiol 74-93-1 1.716 - - - R R (10 574) R N N R R R 1(;;# (6‘2)»‘793) (90.‘765;
61 2-Butanol 78-92-2 5.277 - - - - - 2)536) - - - - - - - - -
62 Methy! thiolacetate 1534-08-3 5.935 - - - R R (20254) R N . R R R (109.74) 1(g: ;)3 (61632)
63 :;,Mmi::z'ré' 108-10-1 4737 . . _ B B ) (71.268) (‘:)'_312) z(g:i? . . . A . i
64 | Dimethyl sulfide 75-18-3 6612 - - - - - - (20'382) (80"92‘; (30§11) - . . . . .
65 2-Nonanone 821-55-6 20.253 - . . N N N 2(8 %? _ (102 (1(;319) ~ (16%9) R R R
66 | 2-Nonanol 623938 | 24.348 - - - - - - (15534) - B (10»25) B B . . .
67 Dimethy! trisulfide 3658-80-8 | 19.301 R R R R (%i; R R R (26336) (3;21) (20..023)
68 :e"r”“ea‘:g:z 108112 | 10.727 . . . . B B B . (Oo,%l) ) ) ) ) . .
69 2-Undecanone 112-12-9 28.964 . . . . (16_316) . (10'?27) ~ R R
70 | 2-Tridecanone 593088 | 36.807 - - - - - - - - - (20513) - - - . .
71 | 2-Dodecanone 6175-49-1 | 31135 - - - - . . 36% . . .
72 | Ethylisobutanoate 97-62-1 3864 . . . . . . ) : . ) B ) (10731) (4:)»‘816) .
73 E&Eh‘yh\yfl;ma"nam 7452-79-1 6.093 - - - . _ - - (1623; (06_7155 N
7| obetnoate 97-85-8 7.330 - - - - - - - - - - - - (50533) (70’16) -
75 ‘Sh'l'l‘)";‘g‘gannam 5925.75-7 | 8332 . . . . . B i (%?4% 3(2;)2 1(&??
75| metwiopanene | 92075423 | 8860 R I e e L T R I I N I Il
77| Butyl propanoate 500012 | 9.334 . . . ) B ) (Zu.g (10223;

78 | Buylisobutanoate 97-87-0 9,566 - - . . . ) ) . B ) B B 2(3 5)3 1(2 g)l 1(5 ;)3
79 ::g?l:‘y“yl)'j'anuate 2445.67-2 | 10.708 . . . B B ) (5025

L [wiicsSN 2ws0013 | 1615 e e e e T e I B I A S e s
81 Z’gﬁ;:g&“::;;’e 23747457 | 12.818 . . . . B ; Z(g:;)l (36_34 1) fd_U:;
8 | meyuanoae | 15706737 | 10277 R I I e L I I e O N I 0 I
83 ::gﬂfy"m‘za}m(e 27625-35-0 | 15.340 . ) ) . ) ) g:g)z 1(2:2;1
| gt | somer | o7 T - - Tl - T
a5 | ZEnenviethyl 103480 | 39.037 . ) ) . ) ) é9.-76) (81..356) 2(3:3)3
86 :fr‘;‘;::‘g'ate 105680 | 11426 R R R . . . . R R . : : : (10 981) .
87 i::z:gthmate 42075-43-4 | 12.360 B i i i . . . . . (70..62?
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Figure S1. Principal component analysis (PCA) of volatile compounds obtained by HS-
SPME and identified by GC/MS in B. atrophaeus L193 strain (L193), B. velezensis XT1
strain (XT1), Peribacillus sp. N3 strain (N3), P. segetis strain P6 (P6), S. equorum subsp.
equorum EN21 strain (EN21) and P. vulpis Z8 strain (Z8) grouped by culture medium.
(A-B) Score and loading plots of MOLP medium. (C-D) Score and loading plots of SG
medium. (E-F) Score and loading plots of TSA medium. Each volatile compound is

assigned to a reference number and can be checked in table S1.

Figure S2. Effects of the volatile organic compounds produced by P. vulpis Z8, B.
atrophaeus L193 and B. velezensis XT1 cultured in MOLP medium and the synthetic
compounds isopentanol and dimethyl disulphide (DMDS) on cherry fruits artificially
inoculated with M. laxa, M. fructicola and B. cinerea. Control: control treatment, without
bacterial VOCs or volatile synthetic compounds. IC: pathogen infection control, without

VOCs treatment.



