Appendix - Identification of Bioactive Plant Volatiles

in the Carob Moth by means of GC-EAD and GC-
Orbitrap MS

1 TIC Chromatograms

TIC chromatogram in El mode of Pomegranate extract is depicted in figure 1.
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Figure 1. TIC El of Pomegranate extract.
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TIC chromatogram in PCI (CH4) mode of Pomegranate extract is depicted in figure 2.
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Figure 2. TIC PCI (CH4) of Pomegranate extract.

TIC chromatogram in El mode of beta caryophyllene extract is depicted in figure 3.
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Figure 3. TIC El of beta caryophyllene extract.



TIC chromatogram in PCI (CH4) mode of beta caryophyllene extract is depicted in figure 4.
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Figure 4. TIC PCI (CH4) of beta caryophyllene extract.



2 Identified compounds

Components identfified using a GC-Orbitrap MS standardized workflow are presented in table
1.

Table 1. Component identification by means of GC-Orbitrap MS standardized workflow.

Pea RT TIC

" EAD  Candidate MF!  HRF2 RI® ARI* PCIS Appm® FISh?

k (min) area

1 626 N Hexanal 9788062  C6H120 988 nfa* n/a  + 045  +
2 706 N trans-3-Hexen-l-ol 5693447  C6HI20 993 834 18 - nfa  +
3 753 N cis-3-Hexen-l-ol 495934241 C6HI20 998 861 4 - nfa  +
4 948 Y a-Pinene 969038547 ~ CI0H16 983 945 3 + 067 o+
5 3408 Y p-Caryophyllene 244444607 C15H24 999 1424 5 + 0.78 +
6 3475 Y cis-a-Bergamotene 3107441600 CI15H24 997 1435 20 + 065 o+
7 3516 Y B-Cedrene 455112611  CI5H24 997 1442 21 + 057 o+
8 3578 Y  cis-p-Farnesene 467888846  CI5H24 998 1452 12 + 048 o+
9 3592 Y IsogermacreneD 468220393 CISH24 997 1455 7 + 009+
10 3623 Y a-Humulene 573861939  C15H24 998 1460 6 + 049+
11 3783 Y 9-epi-(E)- 477749145  CI15H24 998 1486 8 + 021+

Caryophyllene

12 38.67 Y Pentadecane 1383693628  C15H32 n/a 1500 0 - n/a +
13 3918 Y Valencene 438004037 CI15H24 995 1509 9 + 003 o+
14 3095 y  Cobdethoxy o) oo07 cliHMO3 980 1523 1 028+

benzoate




2.1 Peak 1 - Hexanal

El spectrum of hexanal in the Pomegranate extract is presented in figure 5.
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Figure 5. El m/z spectrum of hexanal in the Pomegranate extract.

PCI (CH4) spectrum of hexanal in the Pomegranate extract is presented in figure 6. The adducts
of methane are depicted above the corresponding m/z.
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Figure 6. PCI (CH4) m/z spectrum of hexanal in the Pomegranate extract.

The theoreftical fragmentation pattern of hexanal (using common fragmentation and
rearrangement rules) is matched to the El spectrum of hexanal using MassFrontier 8.1 in figure
7. The measured fragments provide detailed information with respect to the proposed
chemical formula with <1 ppm mass accuracy.
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Figure 7. El m/z spectrum with assigned fragments of hexanal in the Pomegranate extract.

&

EORA

% % 7a 8 s s 85 da 9 gz @ 9 g8

W iz




2.2 Peak 2 - trans-3-Hexen-1-ol

El spectrum of frans-3-Hexen-1-ol in the Pomegranate extract is presented in figure 8.
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Figure 8. El m/z spectrum of frans-3-Hexen-1-ol in the Pomegranate extract.

The molecularion and corresponding adducts in the PCI (CH4) spectrum are not visible for
frans-3-Hexen-1-ol.

The theoreftical fragmentation pattern of trans-3-Hexen-1-ol (using common fragmentation
and rearrangement rules) is matched to the El spectrum of hexanal using MassFrontier 8.1 in
figure 9. The measured fragments provide detailed information with respect fo the proposed
chemical formula with <1 ppm mass accuracy.
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Figure 9. El m/z spectrum with assigned fragments of frans-3-Hexen-1-ol in the Pomegranate extract.




2.3

Peak 3 - cis-3-Hexen-1-ol

El spectrum of cis-3-Hexen-1-ol in the Pomegranate extract is presented in figure 10.
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Figure 10. El m/z spectrum of cis-3-Hexen-1-ol in the Pomegranate extract.

The molecularion and corresponding adducts in the PCI (CH4) spectrum are not visible for

cis-3-Hexen-1-ol.

The theoretical fragmentation pattern of cis-3-Hexen-1-ol (using common fragmentation and
rearrangement rules) is mafched to the El spectrum of hexanal using MassFrontier 8.1 in figure
9. The measured fragments provide detailed information with respect to the proposed
chemical formula with <1 ppm mass accuracy.
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Figure 11. El m/z spectrum with assigned fragments of cis-3-Hexen-1-ol in the Pomegranate extract.
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2.4 Peak 4 - a-Pinene

El spectrum of a-Pinene in the Pomegranate extract is presented in figure 12.
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Figure 12. El m/z spectrum of a-Pinene in the Pomegranate extract.

PCI (CH4) spectrum of a-Pinene in the Pomegranate extract is presented in figure 13. The

adducts of methane are depicted above the corresponding m/z.
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Figure 13. PCl (CH4) m/z spectrum of a-Pinene in the Pomegranate extract.

The theoretical fragmentation pattern of a-Pinene (using common fragmentation and

rearrangement rules) is matched to the El spectrum of hexanal using MassFrontier 8.1 in figure

14. The measured fragments provide detailed information with respect to the proposed

chemical formula with <1 ppm mass accuracy.
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Figure 14. El m/z spectrum with assigned fragments of a-Pinene in the Pomegranate extract.




2.5  Peak5 - B-Caryophyllene

El spectrum of B-Caryophyllene in the Pomegranate extract is presented in figure 15.
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Figure 15. El m/z spectrum of B-Caryophyllene in the Pomegranate extract.

PCI (CH4) spectrum of B-Caryophyllene in the Pomegranate extract is presented in figure 16.
The adducts of methane are depicted above the corresponding m/z.

Pommes_HE_PCI_ Manual #13405 RT. 34.06 AV: 1 SB: 48 33.96-34.01 , 34.14-34 21 NL: 2.54E5 [M+H]+
TFIMS + p G Full s [50.0000-550.0000]
149.12256 Zrrey
Guikin Gtz
100 049 ppm o
)
w
14711602
n e 109.10126 Sl
. Coti 063 ppm
8 8106994 043 ppm iHi 13511688 L
£ & CeHs 078 ppm 1211680 CroH1s 205.19520
t 078 ppm 4t 042ppm Gt
H Rere) 1o 10 e
S = 10708558 137.13265 ol
£ o CyHnn 12110126 15310126 ks 161.12252 0.18 ppm
g w C7Hg 0.54 ppm CoHu DS: “ 0.56 ppm CuHy
& 0.90 ppm 071 ppm ppm 0.27 ppm
0 150.13588 190.16706 206.1
105 06988 11908871 128.12500 162.14818 sec0
e CaHs GaHn 1241203 Conchy | | SuNcHw CuHis 17514814 CagCHa EwiscH M+CoHs]*
P oHe 7905029 100 pom 154 pom GeiicHng T32ppm pom 030 pom Ot 036 ppm 080 2Hs
001ppm  CeHs greel 142 ppm [ 008 ppm | | 233.22644
0.75 ppm I Hy | | |
10 57.06072 g T 096 ppm | [ ' ‘ g
e Ll ) : . \ : N . ; i L
: ‘ LL A L s i “i R T L | Il ‘ Vi
% £ 7 ) ) "o o A o o & i o o o 210 £ o o

Figure 16. PCI (CH4) m/z spectrum of B-Caryophyllene in the Pomegranate extract.

The theoretical fragmentation pattern of B-Caryophyllene (using common fragmentation and
rearrangement rules) is matched to the El spectrum of hexanal using MassFrontier 8.1 in figure
17. The measured fragments provide detailed information with respect to the proposed
chemical formula with <1 ppm mass accuracy.
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Figure 17. El m/z spectrum with assigned fragments of B-Caryophyllene in the Pomegranate extract.
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2.6 Peak 6 - cis-a-Bergamotene

—_

El spectrum of cis-a-Bergamotene in the Pomegranate extract is presented in figure 18.
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Figure 18. El m/z spectrum of cis-a-Bergamotene in the Pomegranate extract.

PCI (CH4) spectrum of cis-a-Bergamotene in the Pomegranate extract is presented in figure 19.
The adducts of methane are depicted above the corresponding m/z.
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Figure 19. PCI (CH4) m/z spectrum of Cis-a-Bergamotene in the Pomegranate extract.

The theoretical fragmentation pattern of cis-a-Bergamotene (using common fragmentation
and rearrangement rules) is matched to the El spectrum of hexanal using MassFrontier 8.1 in
figure 20. The measured fragments provide detailed information with respect to the proposed
chemical formula with <1 ppm mass accuracy.
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Figure 20. El m/z spectrum with assigned fragments of Cis-a-Bergamotene in the Pomegranate
extract.




2.7

Peak 7 - B-Cedrene

El spectrum of B-Cedrene in the Pomegranate extract is presented in figure 21.
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Figure 21. El m/z spectrum of B-Cedrene in the Pomegranate extract.

PCI (CH4) spectrum of B-Cedrene in the Pomegranate extract is presented in figure 22. The
adducts of methane are depicted above the corresponding m/z.
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Figure 22. PCI (CH4) m/z spectrum of B-Cedrene in the Pomegranate extract.

The theoretical fragmentation pattern of p-Cedrene (using common fragmentation and
rearrangement rules) is mafched to the El spectrum of hexanal using MassFrontier 8.1 in figure

23. The measured fragments provide detailed information with respect to the proposed
chemical formula with <1 ppm mass accuracy.
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2.8

Peak 8 - cis-B-Farnesene

El spectrum of cis-B-Farnesene in the Pomegranate extract is presented in figure 24.

Pommes_HE_02 #7950 RT. 35.78 AV: 1 SB: 14 35.69-35.73 , 35.85-35.86 NL: 4.36E7
T. FTMS + p El Full ms [35.0000-550.0000]

Relative Abundance
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Figure 24. El m/z spectrum of cis-B-Farnesene in the Pomegranate extract.

PCI (CH4) spectrum of cis-B-Farnesene in the Pomegranate extract is presented in figure 25. The
adducts of methane are depicted above the corresponding m/z.

Pommes_HE_PCI_Manual #14078 RT: 35.78 AV: 1 SB: 42 35.65-35.72 , 35.83-35.86 NL: 2.84ES

T: FTMS + p CI Full ms [50.0000-550.0000]

Relative Abundance

miz

81.06995
CeHe
135.11687  149.13255
O per CioH1s C1iH17
0.31 ppm 0.52 ppm
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041 ppm 051 ppm CoHis 0H17 15H23
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0.38 ppm 1.06 ppm | | 051 ppm C12H17 0.43 ppm
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67.05424 83.08553 206.19857 o
CsHz CeHit 16314811 189.16382 CroHmosNs [M+CoHs]* [M+CsHs]
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‘ - ‘ -0.10 ppm 0.23 ppm / Ci7Hx  CiaHoo
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Figure 25. PCI (CH4) m/z spectrum of cis-B-Famesene in the Pomegranate extract.

The theoretical fragmentation pattern of cis-p-Farnesene (using common fragmentation and
rearrangement rules) is matched to the El spectrum of hexanal using MassFrontier 8.1 in figure
26. The measured fragments provide detailed information with respect to the proposed
chemical formula with <1 ppm mass accuracy.
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Flgure 26. EI m/z spectrum WlTh 055|gned fragments of Cis- B Famesene in The Pomegronofe extract.
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2.9  Peak9 -Isogermacrene D

El spectrum of Isogermacrene D in the Pomegranate extract is presented in figure 27.

Pommes_HE_02 #7983 RT: 35.93 AV: 1 SB: 19 35.85-35.87 , 35.99-36.05 NL: 5.11E7
T. FTMS + p El Full ms [35.0000-550.0000]
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Figure 27. El m/z spectrum of Isogermacrene D in the Pomegranate extract.

PCI (CH4) spectrum of Isogermacrene D in the Pomegranate extract is presented in figure 28.
The adducts of methane are depicted above the corresponding m/z.

Pommes_HE_PCI_Manual #14133 RT: 35.92 AV: 1 SB: 57 35.84-35.86 , 35.98-36.10 NL: 4.81ES
T: FTMS + p CI Full ms [50.0000-550.0000]
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Figure 28. PCI (CH4) m/z spectrum of Isogermacrene D in the Pomegranate extract.

The theoretical fragmentation pattern of Isogermacrene D (using common fragmentation
and rearrangement rules) is matched to the El spectrum of hexanal using MassFrontier 8.1 in

figure 29. The measured fragments provide detailed information with respect to the proposed
chemical formula with <1 ppm mass accuracy.
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Flgure 29. EI m/z specfrum with 055|gned frogmems of Isogermocrene Din The Pomegranate extrocf




2.10 Peak 10 - a-Humulene

El spectrum of a-Humulene in the Pomegranate extract is presented in figure 30.

Pommes_HE_02 #8051 RT: 36.23 AV: 1 SB: 30 36.13-36.17 , 36.36-36.45 NL: 5.76E7

T:FTMS * p EI Full ms [35.0000-550.0000]
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Figure 30. El m/z spectrum of a-Humulene in the Pomegranate extract.

PCI (CH4) spectrum of a-Humulene in the Pomegranate extract is presented in figure 31. The

adducts of methane are depicted above the corresponding m/z.

Pommes_HE_PCI_Manual #14252 RT: 36.22 AV: 1 SB: 72 36.10-36.17 , 36.27-36.38 NL: 4.78ES
]
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Figure 31. PCI (CH4) m/z spectrum of a-Humulene in the Pomegranate exiract.

The theoretical fragmentation patftern of a-Humulene (using common fragmentation and
rearrangement rules) is mafched to the El spectrum of hexanal using MassFrontier 8.1 in figure
32. The measured fragments provide detailed information with respect to the proposed

chemical formula with <1 ppm mass accuracy.
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Figure 32. El m/z spectrum with assigned fragments of a-Humu




2.11 Peak 11 - 9-epi-(E)-Caryophyllene

El spectrum of ?-epi-(E)-Caryophyllene in the Pomegranate extract is presented in figure 33.

Pommes_HE_02 #8407 RT. 37.83 AV: 1 SB: 62 37.70-37.78 , 37.88-38.08 NL: 4.73E7
T. FTMS + p El Full ms [35.0000-550.0000]
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Figure 33. El m/z spectrum of 9-epi-(E)-Caryophyllene in the Pomegranate extract.

PCI (CH4) spectrum of ?-epi-(E)-Caryophyllene in the Pomegranate extract is presented in
figure 34. The adducts of methane are depicted above the comrresponding m/z.

Pommes_HE_PC|_Manual #14877 RT. 37.82 AV. 1 SB: 77 37.69-37.74 , 37.90-38.04 NL: 4.75E5
T. FTMS + p Cl Full ms [50.0000-550.0000]
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Figure 34. PCI| (CH4) m/z spectrum of ?-epi-(E)-Caryophyllene in the Pomegranate extract.

The theoretical fragmentation pattern of 9-epi-(E)-Caryophyllene (using common
fragmentation and rearrangement rules) is matched to the El spectrum of hexanal using
MassFrontier 8.1 in figure 35. The measured fragments provide detailed information with
respect to the proposed chemical formula with <1 ppm mass accuracy.
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Figure 35. El m/z spectrum with assigned fragments of 9-epi-(E)-Caryophyllene in the Pomegranate
extract.



2.12 Peak 12 - Pentadecane

El spectrum of Pentadecane in the Pomegranate extract is presented in figure 36.

Pommes_HE_02 #8595 RT. 38.68 AV: 1 SB: 30 38.57-38.61 , 38.75-38.83 NL: 3.10E8
T. FTMS + p El Full ms [35.0000-550.0000]
43.05422
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80
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Figure 36. El m/z spectrum of Pentadecane in the Pomegranate extract.

The molecularion and corresponding adducts in the PCI (CH4) spectrum are noft visible for
Pentadecane.

The theoreftical fragmentation pattern of Pentadecane (using common fragmentation and
rearrangement rules) is mafched to the El spectrum of hexanal using MassFrontier 8.1 in figure
37. The measured fragments provide detailed information with respect to the proposed
chemical formula with <1 ppm mass accuracy.
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Figure 37. El m/z spectrum with assigned fragments of Pentadecane in the Pomegranate extract.




2.13 Peak 13 -Valencene

El spectrum of Valencene in the Pomegranate extract is presented in figure 38.

Pommes_HE_02 #8707 RT. 39.18 AV: 1 SB: 26 39.07-39.13, 39.24-39.28 NL: 4.16E7
T. FTMS + p El Full ms [35.0000-550.0000]
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Figure 38. El m/z spectrum of Valencene in the Pomegranate extract.

PCI (CH4) spectrum of Valencene in the Pomegranate extract is presented in figure 39. The
adducts of methane are depicted above the corresponding m/z.

Pommes_HE_PC|_Manual #15410 RT. 39.18 AV. 1 SB: 79 39.04-39.14 , 39.23-39.33 NL: 3.73E5
T. FTMS + p Cl Full ms [50.0000-550.0000]
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Figure 39. PCI (CH4) m/z spectrum of Valencene in the Pomegranate extract.

The theoretical fragmentation pattern of Valencene (using common fragmentation and
rearrangement rules) is mafched to the El spectrum of hexanal using MassFrontier 8.1 in figure
40. The measured fragments provide detailed information with respect to the proposed
chemical formula with <1 ppm mass accuracy.
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Figure 40. El vm/z spectrum with assigned fragments of Valencene in the Pomegranate extract.



2.14 Peak 14 - Ethyl-4-ethoxy benzoate

El spectrum of Ethyl-4-ethoxy benzoate in the Pomegranate extract is presented in figure 41.

Pommes_HE_02 #8878 RT. 39.95 AV: 1 SB: 23 30.84-39.88 , 40.01-40.06 NL: 2.71E8
T. FTMS + p El Full ms [35.0000-550.0000]

121.02843
C7Hs0>
100 0.20 ppm
%
g 8
2
g 7 149.05966
3 & Cols02 166.06235
2 -0.33 ppm
< 13803118 PPr
s 80 C7Hs 03 CgH100z 194.09365
& 0 026 ppm -0.57 ppm C11H1403
& 5 151.03884 DRI
6503858 93.03351 12203163 CaH70a | 16706564 19308595 | 19509693
20 CsHs  77.03858 CaHs O 111.04407 | 084ppm || C11H1303 | |
10 -001ppm CsHs X CeH7 02 | 016ppm ||
39.02280 | ogspem  ° 2: il QoS || , il Al , i
T T T T T T T T T T T T T T T T MR T T T T T T T T T T T T T T T T T T T T T T T T
30 40 50 60 70 80 80 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
miz

Figure 41. El m/z spectrum of Ethyl-4-ethoxy benzoate in the Pomegranate extract.

PCI (CH4) spectrum of Ethyl-4-ethoxy benzoate in the Pomegranate extract is presented in
figure 42. The adducts of methane are depicted above the comrresponding m/z.
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Figure 42. PCI (CH4) m/z spectrum of Ethyl-4-ethoxy benzoate in the Pomegranate extract.

The theoretical fragmentation pattern of Ethyl-4-ethoxy benzoate (using common
fragmentation and rearrangement rules) is matched to the El spectrum of hexanal using
MassFrontier 8.1 in figure 43. The measured fragments provide detailed information with
respect fo the proposed chemical formula with <1 ppm mass accuracy.
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Figure 43. El m/z spectrum with assigned fragments of Ethyl-4-ethoxy benzoate in the Pomegranate
extract.



