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Figures S1-12. Secondary metabolites annotated by targeted MS/MS fragmentation patterns in
Aralia elata var. mandshurica (Rupr. & Maxim.) J. Wen extracts in experiment of extractant
comparison (sorbitol:malic acid vs choline chloride:malic acid) by reversed phase ultra-high-
performance liquid chromatography—tandem mass spectrometry (RP-UHPLC-ESI-LIT-Orbitrap-
MS/MS) in the negative ion mode. The MS/MS spectra of individual metabolites are listed as

Figure ST — Sl 2. . 3

Figures S13-S34. Secondary metabolites annotated by targeted MS/MS fragmentation patterns in
Aralia elata var. mandshurica (Rupr. & Maxim.) J. Wen extracts in the experiment of extraction
methods comparison (maceration vs vibrocavitator) by reversed phase ultra-high-performance
liquid chromatography—tandem mass spectrometry (RP-UHPLC-ESI-LIT-Orbitrap-MS/MS) in

the negative ion mode. The MS/MS spectra of individual metabolites are listed as Figure S13 —



Figures S1-S12. Secondary metabolites annotated by targeted MS/MS fragmentation patterns in Aralia elata var. mandshurica (Rupr. & Maxim.) J.
Wen extracts in experiment of extractant comparison (sorbitol:malic acid vs choline chloride:malic acid) by reversed phase ultra-high-performance liquid
chromatography—tandem mass spectrometry (RP-UHPLC-ESI-LIT-Orbitrap-MS/MS) in the negative ion mode. The MS/MS spectra of individual

metabolites are listed as Figure ST — S12.
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Figure S1. Tandem mass spectrum of m/z 487.11 at tr 2.76 min corresponding to malonyl hydroxydihydrocaffeoylquinic acid (1), annotated in Aralia
elata var. mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative

product ion mode (collision energy 30 eV).
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Figure S2. Proposed tandem mass spectrometric fragmentation patterns for the ion at m/z 487.11 ([M-H]", MS?) corresponding to malonyl hydroxy-

dihydrocaffeoylquinic acid (1).
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Figure S3. Tandem mass spectrum of m/z 469.10 at tr 2.89 min corresponding to malonyl caffeoylquinic acid (2), annotated in Aralia elata var.
mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion

mode (collision energy 30 eV). Structures shown are suggestions.
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Figure S4. Tandem mass spectrum of m/z 517.18 at tr 3.84 min corresponding to pentofuranosyl dihydrocaffeoylquinic acid (3), annotated in Aralia

elata var. mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative

product ion mode (collision energy 30 eV). Structures shown are suggestions.
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Figure S5. Tandem mass spectrum of m/z 577.16 at tr 4.62 min corresponding to a myo-inositol derivative (4), annotated in Aralia elata var. mandshurica
(Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion mode (collision

energy 30 eV). Structures shown are suggestions.
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Figure S6. Tandem mass spectrum of m/z 225.08 at tr 5.52 min corresponding to 3-hydroxy-5-(2-methoxy-1-methylethoxy)benzoate (5), annotated in
Aralia elata var. mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the

negative product ion mode (collision energy 30 eV). Structures shown are suggestions.
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Figure S7. Tandem mass spectrum of m/z 249.03 at tr 6.06 min corresponding to mallic acid derivatives (6), annotated in Aralia elata var. mandshurica
(Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion mode (collision

energy 30 eV). Structures shown are suggestions.
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Figure S8. Tandem mass spectrum of m/z 705.17 at tr 6.12 min corresponding to caffeoylquinic acid dimer (7), annotated in Aralia elata var.
mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion

mode (collision energy 30 eV). Structures shown are suggestions.
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Figure S9. Tandem mass spectrum of m/z 243.12 at tr 8.93 min corresponding to trihydroxy-dodecadienoic acid (8), annotated in Aralia elata var.
mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion

mode (collision energy 30 eV). Structures shown are suggestions.
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Figure S10. Tandem mass spectrum of m/z 961.46 at tr 12.34 min corresponding to chikusetsusaponin IV (9), annotated in Aralia elata var. mandshurica
(Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion mode (collision

energy 30 eV). Structures shown are suggestions.
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Figure S11. Tandem mass spectrum of m/z 793.44 at tr 12.78 min corresponding to oleanolic acid-hexuronide-hexoside (10), annotated in Aralia elata
var. mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product

ion mode (collision energy 30 eV). Structures shown are suggestions.



oH

- GHOs ﬁ:( ]

-CH,0,
o .
Y CssHssos CacHecOo™ -
- 36Hs509 CuHssou
CHsi0F CssHs306 0 m/z613.3746  -CO, m/z 631.3852 m/z 763.4274
m/z 523.3793 CHO m/z 569.3848 2
-CaHy
v [M-H-C5H1006]"
{ g CaHs305™
- Ho o i pcal664_7_1_dda_neg #838 RT: 12.83 AV:1 NL: 224E5
T: FTMS - C ESI d Full ms2 763.43@cid30.00 [200.00-775.00] 1.8 ppm
o 0o 613.3735
! 4 C36 H53 08
HO' ) _ 100 3
- C35Hs50; 95 3
CaoHar0s m/z 587.3953 00 3
m/z 455.3531 H.0 g5 3
? 50 [M-H-CeHi04]”
75 3 C35Hs306
70 3 1.9 ppm
E 569.3837 -
65 5 C35Hs5306 [M'H]
860 3 Ca1He3014
B 55 E ) -1.9 ppm
CsoHas0, 3503 M-H-C..H..O [M-H-CgHgD;] 763.4289
m/z 437.3425 2 45 3 [ b 2 [M-H-C Hy;0,0] CasHesOf” C41HE3 01
E 30H4703
§ 40 3 1.5 ppm CsqHs,0,”  |1.1ppm)
33 4553524 1.5 ppm )
3 C30 Ha7 03 523 3785 [M-H-C5HgOs]
30 E C34Hs5104 C36Hs504”
3 - -CO| 2.2ppm
20 [M-H-Cy;H;50,] C,H.O -CH,0, | £.2PP
3 - Twatla < 631.3838
15 CaoHasO, < 567 3047 | C36Hss 09
10 3 3.2 ppm - -CsHgOs
E 497 3629 - _HOle 6874008
3 3750428  437.3411 2 2
Z§ Crrtnosp Conieg> G20 | ‘ L 'ﬁ‘r Tf_ et
i ' 450 500 550 600 650 700 750
m/z

Figure S12. Tandem mass spectrum of m/z 763.43 at tr 12.83 min corresponding to pseudoginsenoside Rpl (11), annotated in Aralia elata var.
mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion

mode (collision energy 30 eV). Structures shown are suggestions.



Figures S13 — S34. Secondary metabolites annotated by targeted MS/MS fragmentation patterns in Aralia elata var. mandshurica (Rupr. & Maxim.) J.
Wen extracts in the experiment of extraction methods comparison (maceration vs vibrocavitator) by reversed phase ultra-high-performance liquid
chromatography—tandem mass spectrometry (RP-UHPLC-ESI-LIT-Orbitrap-MS/MS) in the negative ion mode. The MS/MS spectra of individual

metabolites are listed as Figure S13 — S34.
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Figure S13. Tandem mass spectrum of m/z 469.10 at tr 2.89 min corresponding to malonyl caffeoylquinic acid (12), annotated in Aralia elata var.
mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion

mode (collision energy 30 eV). Structures shown are suggestions.
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Figure S14. Tandem mass spectrum of m/z 1167.50 at tr 9.25 min corresponding to 3,16-dihydroxyolean-12-en-23,28-dioic acid 28-O-[D-6-O-3-
hydroxy-3-methylglutar-yl)-hexopyranosyl-(1—3)]-[ D-hexopyranosyl-(1—6)]-D-hexopyranosyl ester (13), annotated in Aralia elata var. mandshurica
(Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion mode (collision

energy 30 eV). Structures shown are suggestions.
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Figure S15. Tandem mass spectrum of m/z 1137.49 at tr 9.40 min corresponding to celosin I (14), annotated in Aralia elata var. mandshurica (Rupr. &
Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion mode (collision energy

30 eV). Structures shown are suggestions.
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Figure S16. Tandem mass spectrum of m/z 1005.44 at tr 9.59 min corresponding to 3-O-L-hexopyranosyl-(1->2)-D-hexopyranosyl-(1->2)-D-
hexuronopyranosyl melilotigenin isomer 1 (15), annotated in Aralia elata var. mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired

with LIT-Orbitrap mass spectrometer operated in the negative product ion mode (collision energy 30 eV). Structures shown are suggestions.
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Figure S17. Tandem mass spectrum of m/z 1007.45 at tr 9.70 min corresponding to sophoraflavoside II isomer 1 (16), annotated in Aralia elata var.
mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion

mode (collision energy 30 eV). Structures shown are suggestions.
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Figure S18. Tandem mass spectrum of m/z 939.46 at tr 9.75 min corresponding to dihydrogypsogenin 3-O-pentopyranosyl-(1-2)-hexpyranox-yl-(1-3)>-
B-D-hexuronopyranoside isomer 1 (17), annotated in Aralia elata var. mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with

LIT-Orbitrap mass spectrometer operated in the negative product ion mode (collision energy 30 eV).
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Figure S19. Proposed tandem mass spectrometric fragmentation patterns for the ion at m/z 939.46 ([M-H]", MS?) corresponding to dihydrogypsogenin

3-O-pentopyranosyl-(1-2)-hexpyranox-yl-(1-3)>-B-D-hexuronopyranoside isomer 1 (17).
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Figure S20. Tandem mass spectrum of m/z 955.49 at tr 10.49 min corresponding to calendulaglycoside C (18), annotated in Aralia elata var. mandshurica
(Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion mode (collision

energy 30 eV).
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Figure S21. Proposed tandem mass spectrometric fragmentation patterns for the ion at m/z 955.49 ([M-H]", MS?) corresponding to calendulaglycoside

C (18).
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Figure S22. Tandem mass spectrum of m/z 955.49 at tr 10.49 min corresponding to 3-O-hexopyranosyl-hexopyranosyl-hexuronopyranosyl melilotigenin
isomer 2 (19), annotated in Aralia elata var. mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass

spectrometer operated in the negative product ion mode (collision energy 30 eV). Structures shown are suggestions.
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Figure S23. Tandem mass spectrum of m/z 1007.46 at tr 11.52 min corresponding to sophoraflavoside II isomer 2 (20), annotated in Aralia elata var.
mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion

mode (collision energy 30 eV). Structures shown are suggestions.
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Figure S24. Tandem mass spectrum of m/z 971.48 at tr 11.57 min corresponding to sophoraflavoside II isomer 3 (21), annotated in Aralia elata var.
mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion

mode (collision energy 30 eV).
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Figure S25. Proposed tandem mass spectrometric fragmentation patterns for the ion at m/z 971.48 ([M-H],, MS?) corresponding to sophoraflavoside 11

isomer 3 (21).
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Figure S26. Tandem mass spectrum of m/z 939.46 at tr 12.07 min corresponding to dihydrogypsogenin 3-O-pentopyranosyl-hexpyranoxyl-
hexuronopyranoside isomer 2 (22), annotated in Aralia elata var. mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-

Orbitrap mass spectrometer operated in the negative product ion mode (collision energy 30 eV).
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Figure S27. Proposed tandem mass spectrometric fragmentation patterns for the ion at m/z 939.46 ([M-H]", MS?) corresponding to dihydrogypsogenin

3-O-pentopyranosyl-hexpyranoxyl-hexuronopyranoside isomer 2 (22).
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Figure S28. Tandem mass spectrum of m/z 961.46 at tr 12.34 min corresponding to chikusetsusaponin IV (23), annotated in Aralia elata var.
mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion

mode (collision energy 30 eV). Structures shown are suggestions.
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Figure S29. Tandem mass spectrum of m/z 809.43 at tr 12.58 min corresponding to ilexoside XLVIII (24), annotated in Aralia elata var. mandshurica
(Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product ion mode (collision

energy 30 eV).



OH X 0__0
H o
OH
o
| HO OH

= C41H63012_
m/z 747.4325

-C4H,05

C37H5909-
° m/z 647.4165

(e] OH

-HCl OH 0.__O
OH
«——— Ho OH I
o
- HO OH
[¢]
(o]

o

HO HCI

C42H66C|015-
m/z 845.4096

HO C42Hes015~
m/z 809.4329

o o H,0, 00 -Co
o — Y — A
- "o o OH °
o 1 OH H _ _
HO C35Hs50,” "o Caiane " g Coallan0s
m/z 567.3691 S m/z 539.3742

m/z 587.3953
-CH,0;3

C29H430-
m/z 407.3319

C33H4902-
m/z 477.3738

Figure S30. Proposed tandem mass spectrometric fragmentation patterns for the ion at m/z 809.43 ((MHCI-H]", MS?) corresponding to ilexoside XLVIII

(24).
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Figure S31. Tandem mass spectrum of m/z 777.41 at tr 12.72 min corresponding to 3-O-hexopyranosyl-pentopyranosylurs-12,18-diene-24,28-dioic acid
(25), annotated in Aralia elata var. mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer

operated in the negative product ion mode (collision energy 30 eV). Structures shown are suggestions.
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Figure S32. Tandem mass spectrum of m/z 793.44 at tr 12.80 min corresponding to oleanolic acid-hexuronide-hexoside (26), annotated in Aralia elata
var. mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated in the negative product

ion mode (collision energy 30 eV).
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Figure S33. Proposed tandem mass spectrometric fragmentation patterns for the ion at m/z 793.44 ([M-H]", MS?) corresponding to oleanolic acid-

hexuronide-hexoside (26).
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Figure S34. Tandem mass spectrum of m/z 779.42 at tr 12.92 min corresponding to 3-O-[pentopyranosyl-hexuronopyranosyl] hederagenin (27),
annotated in Aralia elata var. mandshurica (Rupr. & Maxim.) J. Wen extract. The spectrum was acquired with LIT-Orbitrap mass spectrometer operated

in the negative product ion mode (collision energy 30 eV). Structures shown are suggestions.



