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Table S1. Phytochemical compounds identified in C. gileadensis the methanolic extracts of the aerial parts (AME) by LC-MS/MS in positive and 

negative ionization modes. 

No. Identified compounds 
Rt 

(min) 

Precursor 

(m/z) 

Reference 

(m/z) 
Formula 

Error 

(ppm) 
Mode MS2 spectrum 

Confidence 

level 1 
References 

1.1. Flavonoids 

1.1.1 
Acacetin-7-O-rutinoside 

(Linarin) 
5.91 591.163 591.17194 

C28H32O1

4 
-15.1 -ve 591  Tentative [1] 

1.1.2 Okanin-4'-O-glucoside 6.51 449.113 449.10895 
C21H22O1

1 
9.0 -ve 449 Tentative [1] 

1.1.3 Gossypin 6.92 481.0960 481.09766 
C21H20O1

3 
–3.45 +ve 169, 319, 481 Probable 

MSBNK-RIKEN-

PR100353[2], (Figure S1) 

1.1.4 Hesperidin/ Neohesperidin 7.31 609.1549 
609.1825 

 

C28H34O1

5 
+6.57  -ve 301, 302, 607, 609 Probable 

MSBNK-ACES_SU-

AS001489 

MSBNK-BS-BS003651 [2] 

(Figure S6) 

1.1.5 Apigenin 8-C-glucoside 7.46 433.1127 433.11292 
C21H20O1

0 
-0.5 +ve 313, 343 Tentative [3] 

1.1.6 
Delphinidin-3-O-beta-

glucopyranoside 
7.54 463.0931 463.08765 

C21H21O1

2 
11.8 -ve 165, 301, 302  Tentative [4] 

1.1.7 Hyperoside 7.56 465.1018 465.10275 
C21H20O1

2 
-2.0 +ve 91, 145, 303, 305 Probable 

MSBNK-Fiocruz-FIO00151 

[2] 

1.1.8 Kaempferol-3-glucuronide 7.60 461.0821 461.07254 
C21H18O1

2 
+20.7 -ve 299, 415, 461 Tentative [5] 

1.1.9 Luteolin-4'-O-glucoside 

7.66 449.1074 449.10785 
C21H20O1

1 
-1.0 +ve 287, 288, 449, 450                                                                                                    Probable 

MSBNK-IPB_Halle-

PN000062 [2] 

7.63 447.0965 447.09329 
C21H20O1

1 
7.2 -ve 284, 285  Probable [5] 

1.1.10 Quercitrin 7.67 447.1019 447.09329 
C21H20O1

1 
+10.5 -ve 284, 285, 447 Tentative [1] (Figure S5) 

1.1.11 (+)-Taxifolin 8.08 303.0534 303.05103 C15H12O7 7.8 -ve 285, 125   Tentative [6] 

1.1.12 Isorhamnetin-3-O-glucoside 
8.19 

 
477.108 477.10385 

C22H22O1

2 
8.7 -ve 285, 299, 314  Tentative [5] 

1.1.13 
Neohesperidin 

dihydrochalcone 

8.88 

 
611.1856 611.19812 

C28H36O1

5 
–20.5 -ve 447, 611 Tentative 

[1],  

MSBNK-BS-BS003658[2] 
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(Figure S2) 

1.1.14 Myricetin 8.90 317.0327 317.0303 C15H10O8 7.6 -ve 165, 317  Tentative [4] 

1.1.15 Isorhamnetin-3-O-rutinoside 
9.01 623.1683 623.16174 C28H32O

16 

10.5 -ve 300, 315  Tentative [5] 

9.01 625.1736 625.17633 -4.4 +ve 317, 479  Tentative [7]  

1.1.16 
Kaempferol-3-O-(6-p-

coumaroyl)-glucoside 
9.10 593.1356 593.13007 

C30H26O1

3 
9.3 -ve 447, 593  Probable MSBNK-RIKEN-PR100819 

1.1.17 
Kaempferol-3-O-alpha-L-

rhamnoside 
9.39 431.1023 431.09836 

C21H20O1

0 
+9.1  -ve 285, 431  Probable 

[5],  

MSBNK-RIKEN-PR100970 

[2]  (Figure S4) 

1.1.18 

3', 4', 5, 7-

tetrahydroxyflavanone 

(eriodictoyl) 

10.04 287.0588 287.05612 C15H12O6 9.3 -ve 

135, 151, 229, 241, 

255, 256, 257, 285, 

283, 284, 285, 287  

Probable MSBNK-BS-BS003464[2] 

1.1.19 Luteolin 

10.12 285.0425 285.04047 

C15H10O6 

7.1 -ve 
133, 151, 175, 199, 

285, 286 
Probable 

[8], 

MSBNK-BS-BS003099[2] 

10.12 287.0551 287.05502 0.28  +ve 153, 287 Probable 
MSBNK-BGC_Munich-

RP004802 [2] 

1.1.20 Quercetin 

10.18 301.0371 301.03537 

C15H10O7 

5.75 -ve 
65, 107, 121, 151, 

179, 273, 301 
Probable 

[1], MSBNK-BAFG-

CSL2311091866[2] 

10.20 303.0495 303.04993 1.42 +ve 
153, 165, 201, 229, 

303  
Probable 

MSBNK-BGC_Munich- 

RP012402[2] 

1.1.21 Isorhamnetin pentoside 10.26 447.0928 447.09329 
C21H20O1

1 
–1.10 -ve 

447, 314, 315, 327, 

299, 285 
Tentative [9], (Figure S3) 

1.1.22 Apigenin 11.20 271.0601 271.06009 C15H10O5 0.04 +ve 153, 271 Probable 
MSBNK-BGC_Munich-

RP015102[2] 

1.1.23 Naringenin 

11.23 271.0633 271.06119 

C15H12O5 

7.8 -ve 
119, 125, 151, 177, 

253, 271  
Probable [4] 

11.23 273.0753 273.07574 -1.6 +ve 273  Probable 

MSBNK-

Washington_State_Univ-

BML81780 [2] 

1.1.24 Hesperetin 11.64 301.0738 301.07175 C16H14O6 6.8 -ve 164  Tentative [10] 

1.1.25 11.67 315.0544 315.0510 C16H12O7 8.79 -ve 315, 300 Probable [5] 
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3'-Methoxy-4',5,7-

Trihydroxyflavonol 

(isorhamnetin)  

11.67 317.0653 317.06558 -0.9 +ve 

55, 67, 69, 77, 79, 81, 

91, 109, 121, 123, 

124, 128, 137, 

142,149, 151, 153, 

158, 217, 229, 245, 

273, 287, 301, 

302,316, 317                                                                                

Probable 

MSBNK-

Fac_Eng_Univ_Tokyo-

JP000694[2] 

1.1.26 

3, 5, 7-trihydroxy-4'-

methoxyflavone 

(Kaempferide) 

14.19 299.0586 299.05612 C16H12O6 8.3 -ve 165, 243, 271, 299 Probable [1] 

11.49 301.0714 301.07068 C16H12O6 2.4 +ve 258, 286, 301 Probable 

[7],  

MSBNK-RIKEN-PR040032 

[2] 

1.1.27 Acacetin  14.03 283.063 283.06119 C16H12O5 6.4 -ve 268  Tentative [6] 

1.2. Simple phenolic derivatives 

1.2.1 Chlorogenic acid 

4.73 353.091 353.0878 

C16H18O9 

9.1 -ve 117, 135, 145, 163  Probable 

[1] 

MSBNK-Fiocruz-FIO00627 

[2], (Figure S9) 

4.71 355.1020 355.10236 –1.0 +ve 
89, 117, 135, 145, 

162, 163 
Probable 

MSBNK-Fiocruz-FIO00622 

[2], (Figure S10) 

1.2.2 Vanillic acid glucoside 4.99 329.0906 329.0878 C14H18O9 8.5 -ve 167  Tentative [11] 

1.2.3 

3-(4-Hydroxy-3,5-

dimethoxyphenyl)-2-

propenoic acid (sinapic acid) 

6.37 223.0658 223.0612 C11H12O5 20.6 -ve 79, 96, 224  Tentative 
MSBNK-BGC_Munich-

RP017402 [2] 

1.2.4 Sinapyl aldehyde 9.59 207.0698 207.06628 C11H12O4 -0.9 -ve 
79, 96, 162.9, 192, 

207  
Probable 

[1], MSBNK-Osaka_Univ-

OUF00460 [2], (Figure S11) 

1.2.5 
3-(4-Hydroxyphenyl) prop-2-

enoic acid (p-coumaric acid) 
7.50 163.0431 163.0401 C9H8O3 +18.4 -ve 93, 117, 119, 163 Tentative 

[12],  

MSBNK-BGC_Munich-

RP016811[2], (Figure S12) 

1.3. Coumarins 

1.3.1 
6,7-Dihydroxycoumarin 

(Cichorigenin, Esculetin) 
6.36 177.0203 177.01933 C9H6O4 5.5 -ve 

65, 67, 68, 77, 79, 81, 

89, 89, 91, 93, 105, 

107, 109, 121, 

133,149, 177  

Probable 
MSBNK-RIKEN-PR100939 

[2] 
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1.3.2 Daphnetin 8.08 177.0186 177.01933 C9H6O4 -4.1 -ve 121 Tentative [5] 

1.3.3 Scopoletin 14.60 193.0493 193.04953 C10H8O4 -1.2 +ve 
134, 137, 149, 150, 

161, 165,178, 193                                                                                           
Probable 

MSBNK-Fiocruz-FIO00949 

[2] 

1.4. Stilbenes 

1.4.1 
E-3,4,5'-Trihydroxy-3'-

glucopyranosylstilbene 
9.50 405.1256 405.11911 C20H22O9 +16.0 -ve 243, 405 Tentative 

[1],  

MSBNK-RIKEN_ReSpect-

PS122909 [2] 

(Figure S13) 

1.5. carboxylic acids 

1.5.1 D-(-)-Quinic acid 1.26 191.0575 191.05611 C7H12O6 7.3 -ve 

58, 85, 87, 93, 109, 

111, 127, 137, 

171,173, 190, 191  

Tentative [1] 

1.5.2 Maleic acid 1.32 115.0042 115.00368 C4H4O4 4.5 -ve 71 Tentative [5] 

1.5.3 3,4-Dihydroxybenzoic acid 4.70 153.0203 153.01933 C7H6O4 6.3 -ve 109, 153  Tentative [1] 

1.5.4 
3,4-Dihydroxyphenylacetic 

acid 
6.42 167.0369 167.03499 C8H8O4 11.4 -ve 123 Tentative 

MSBNK-RIKEN_ReSpect-

PS046607[2] 

 

1.6. Fatty acids and fatty acid derivatives:  

1.6.1 
12-Oxo-10,15(Z)-

phytodienoic acid 
17.47 293.2108 293.21112 

C18H28O3 

 

–1.1 

 
+ve 79, 107, 275, 293 Probable 

MSBNK-RIKEN-PR310790 

[2], (Figure S14) 

1.6.2 Suberic acid 
7.55 

 

173.0845 

 
173.08194 

C8H14O4 

 

+14.8 

 
-ve 83, 111, 173 Tentative 

[1], 

MSBNK-BGC_Munich-

RP015311 [2] 

1.6.3 gamma-Linolenic acid 17.77 
277.219 

 

277.21732 

 

C18H30O2 

 

6.1 

 
-ve 277, 233  Probable 

MSBNK-Antwerp_Univ-

METOX_N104928_B8BB [2] 

1.6.4 
(9Z, 12Z)-Octadecadienoate; 

Linoleic acid 
22.10 279.2355 279.2330 C18H32O2 +8.96 -ve 261, 277, 279, 280 Probable 

MSBNK-Antwerp_Univ-

METOX_N105527_9CB7 [2] 

1.7. Amino acid derivatives: 

1.7.1 Glycine-Betaine 1.22 118.0861 118.08626 
C5H11N

O2 
-1.4 +ve 58, 59 Tentative [13] 

1.7.2 L-Proline 1.26 116.0702 116.0706 
C5H9NO

2 
-3.4 +ve 53, 68, 70, 116 Probable 

MSBNK-Antwerp_Univ-

METOX_P100401_EF88 [2] 
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1.7.3 S-Adenosyl-L-methionine 
9.03 

 
399.1405 399.1445 

C15H22N6

O5S 
-10.0 +ve 135, 162, 399 Probable 

MSBNK-Keio_Univ-

KO002074 [2] 

1.8. Sugars 

1.8.1 D-(+)-Trehalose 12.10 341.1071 341.10895 
C12H22O1

1 
-5.4 -ve 121, 205 Tentative [5] 

1.9. Triterpenes and sterols 

1.9.1 Oleanonic aldehyde  17.39 439.3563 439.3571 C30H46O2 -1.8 +ve 393,421,439 Tentative [14] 

1.9.2 11-Oxo-oleanonic acid 19.42 469.3307 469.3312 C30H44O4 -1.07 +ve 423, 451, 469 Tentative [14] 

1.9.3 11-Oxo-ursonic acid 20.15 469.3307 469.3312 C30H44O4 -1.07 +ve 423, 451, 469 Tentative [14] 

1.9.4 Oleanonic acid 21.03 455.3505 455.3520 C30H46O3 -3.3 +ve 409, 437, 455 Tentative [14] 

1.9.5 Commigileadin A  22.53 455.351 455.3520 C30H46O3 -2.2 +ve 455 Probable 
[15] Proposed MS2 

fragmentation (Figure S7) 

1.9.6 Urosonic acid 22.80 455.3505 455.3520 C30H46O3 -3.3 +ve 409, 437, 455 Tentative [14] 

1.9.7 Canophyllal 23.07 441.3727 441.3723 C30H48O2 -0.91 +ve 441 Probable 
[16] Proposed MS2 

fragmentation (Figure S8) 

1.9.8 Urosonic aldehyde 23.34 439.3561 439.3571 C30H46O2 -2.3 +ve 393, 411., 421, 439 Tentative [14] 

1.9.9 Stigmasterol 22.52 413.3763 413.3778 C₂₉H₄₈O -3.6 +ve 395 Tentative [17] 

1.10. Miscellaneous 

1.10.1 Zearalenone 8.42 317.1459 317.13943 C18H22O5 0.3 -ve 299, 317  Probable 
MSBNK-HBM4EU-

HB002990 [2] 

1.10.2 all-trans-Retinoic acid 17.61 301.2155 301.21622 C20H28O2 -2.4 +ve 

91, 105, 119, 123, 

131, 133, 145, 159, 

201, 301 

Probable 
MSBNK-RIKEN-PR100470 

[2] 

1 Confidence levels were assigned according to the identification scale proposed by Schymanski et al. [18]. No Standard (Level 1: Confirmed 

structure) identifications were achieved, as authentic reference standards were not analyzed. Probable (Level 2) identifications were assigned 

based on unambiguous library spectral matches (Level 2a) or structural rationales supported by diagnostic MS2 fragmentation patterns (Level 

2b). Tentative/ putative (Level 3) identifications denote candidates where evidence exists for a structural class or specific compound, but the 

assignment remains speculative due to high mass errors (> ±10 ppm) or unresolved structural features. 
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Table S2. Phytochemical compounds identified S. incanescens AME by LC-MS/MS in positive and negative ionization modes. 

No. Identified compounds 
Rt 

(min) 

Precursor 

(m/z) 

Reference 

(m/z) 
Formula 

Error 

(ppm) 
Mode 

MS2 

spectrum 

Confidence 

level 1 
References 

2.1. Alkaloids and nitrogenous compounds: 

2.1.1 Vulgaxanthin I 1.31 340.122 340.1139 C14H17N3O7 -23.8 +ve 
171, 85, 157, 

175, 340 
Tentative [19] 

2.1.2 Tyramine-O-β-D-glucoside 6.32 298.1323 298.1291 C14H21NO6 10.73 -ve 
298, 252, 121 

(100), 77 
Tentative [19] 

2.1.3 Salsolidine or N-Methylisosalsolidine 6.33 208.1324 208.1332 C12H17NO2 3.8 +ve 
208, 149, 105, 

77, 53 
Probable [19,20] 

2.1.4 
N-(3`,4`-Dimethoxy-cinnamoyl)-

norepinephrine 
6.76 360.1432 360.1442 C19H21NO6 2.8 +ve 

117, 130, 145, 

167, 177, 342, 

360 

Probable (Figure S19)[19]  

2.1.5 Phenaturic acid 6.81 192.0684 192.06662 C10H11NO3 -0.9 -ve 74, 192 Probable 

MSBNK 

Fac_Eng_Univ_Tok

yo-JP002233 [2] 

2.1.6 
4```-O-β-D-Glucopyranosyl 

caffeoyltyramine 
7.57 462.1739 462.1759 C23H27NO9 4.3 +ve 

118, 163, 300, 

341, 445, 462 
Probable [19] 

2.1.7 
Trans-N-Feruloyl tyramine-4```-O-β-D-

glucopyranoside 
7.73 476.1903 476.1915 C24H29NO9 2.5 +ve 

476, 314 

(100), 191, 

177, 145, 121 

Probable 

Not reported 

before from the 

plant (Figure 

S15)[21-23]  

2.1.8 

Cimicifugamide; N-(Trans-4-O-β-D-

glucopyranoside feruloyl)-3`-O-

methyldopamine 

7.82 506.2007 506.2021 C25H31NO10 2.8 +ve 
506, 314, 191, 

177 (100), 145 
Probable 

Not reported 

before from the 

plant (Figure S16) 

[24]  

2.1.9 

2`-Hydroxy- 3``-methyoxymoupinamide; 

(E)-N-(2-hydroxy-2-(3-hydroxy-4-

methoxyphenyl)ethyl)-3-(4-hydroxy-3-

methoxyphenyl)acrylamide 

8.24 360.1436 360.1442 C19H21NO6 1.7 +ve 

117, 145, 177 

(100), 218, 

342 

Probable (Figure S18) [19] 

2.1.10 1H-indole-3-carboxylic acid 8.55 160.0414 160.04041 C9H7NO2 1 -ve 116, 117, 160 Probable 

MSBNK-

RIKEN_ReSpect-

PT110910 [2] 



9 
 

2.1.11 N-Caffeoyltyramine 8.62 300.1223 300.1230 C17H17NO4 2.3 +ve 
117, 121, 135, 

163 (100), 300 
Probable [19] 

2.1.12 N-Trans-feruloyl tyramine (Moupinamide) 9.39 314.1384 314.1387 C18H19NO4 1.0 +ve 
177, 145, 314, 

121, 117 
Probable [19] 

2.1.13 
N-Trans-feruloyl-3-O-methyldopamine; N-

trans-feruloyl-4`-O-methyldopamine 
9.59 344.1492 344.1492 C19H21NO6 0.0 +ve 

177 (100), 

145, 117, 344, 

151 

Probable (Figure S17) [19]  

2.1.14 4-Nitrophenol 9.69 138.0204 138.01967 C6H5NO3 -0.9 -ve 92, 108, 138 Probable 
MSBNK-LCSB-

LU098252 [2] 

2.1.15 
Dopamine; 3-O-β-D-glucopyranoside / 

octopamine-O-β-D-glucoside 
9.72 312.1279 312.1245 C14H21NO7 10.89 -ve 312 Tentative [19] 

2.1.16 
(E)-3-(4-Hydroxy-3-methoxyphenyl)-N-(4-

methoxyphenethyl)acrylamide 
10.36 328.1534 328.1543 C19H21NO4 2.7 +ve 

177, 328, 121, 

145, 117 
Probable [19] 

2.1.17 Erucamide 26.07 338.3414 338.3417 C22H43NO 0.9 +ve 
338, 321, 303, 

57, 69 
Probable [19] 

2.2. Flavonoids: 

2.2.1 3 3' 4' 5 7-Pentahydroxyflavan; Epicatechin 1.24 289.0741 289.07175 C15H14O6 -1.4 -ve 289 Probable 

MSBNK-RIKEN-

PR100688 

MSBNK-RIKEN-

PR100689 [2] 

2.2.2 
3'-Methoxy-4',5,7-trihydroxyflavonol; 

Isorhamnetin 
1.31 315.134 315.05103 C16H12O7 0.6 -ve 

123, 146, 149, 

151, 193, 211, 

255, 271, 314, 

314, 315 

Probable 
MSBNK-RIKEN-

PR040022 [2] 

2.2.3 Luteolin 4.52 285.0653 285.04047 C15H10O6 -0.6 -ve 

107, 133, 151, 

165, 223, 241, 

243, 267, 285 

Probable 
MSBNK-BS-

BS003099 [2] 

2.2.4 Kaempferol-3-O-alpha-L-arabinoside 4.97 417.1093 417.08273 C20H18O10 -0.2 -ve 

149, 151, 177, 

193, 207, 285, 

417  

Probable [25] 

2.2.5 Kaempferol-3-O-alpha-L-rhamnoside 5.26 431.1259 431.09836 C21H20O10 -0.8 -ve 
151, 177, 207, 

285, 287, 431 
Probable [25] 

2.2.6 Apigenin 6.54 269.1093 269.04553 C15H10O5 0.9 -ve 207, 269, 270 Probable 
MSBNK-Fiocruz-

FIO00012 [2] 
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2.2.7 Hesperidin 7.31 609.1559 609.1825 C28H34O15 -1 -ve 

151, 243, 255, 

271, 300, 301, 

609 

Probable 

MSBNK-

Washington_State_

Univ-BML00690 [2] 

2.2.8 Daidzein-8-C-glucoside 7.67 417.1135 417.11801 C21H20O9 -10.8 +ve 169, 220, 417 Tentative 
MSBNK-RIKEN-

PR302166 [2] 

2.2.9 Isorhamnetin-3-O-rutinoside 7.94 623.17 623.16174 C28H32O16 0.3 -ve 

243, 271, 287, 

299, 300, 313, 

314, 315, 623, 

624 

Probable 
MSBNK-RIKEN-

PR040099 [2] 

2.2.10 Syringetin-3-O-galactoside 8.17 507.2294 507.11441 C23H24O13 0.1 -ve 
93, 342, 342, 

507 
Probable 

MSBNK-RIKEN-

PR305757 [2] 

2.2.11 Isorhamnetin-3-O-glucoside 8.28 477.1106 477.10385 C22H22O12 -0.5 -ve 

151, 243, 271, 

271, 285, 285, 

289, 299, 300, 

313, 314, 315, 

477 

Probable 
MSBNK-RIKEN-

PR040095 [2] 

2.2.12 
(+)-3 3' 4' 5 7-Pentahydroxyflavan; (+)-

catechin 
8.81 289.1143 289.07175 C15H14O6 1 -ve 289 Probable 

MSBNK-RIKEN-

PR100687 [2] 

2.2.13 Kaempferol-7-neohesperidoside 8.88 593.1588 593.15118 C27H30O15 0.6 -ve 
151, 193, 227, 

289, 593 
Probable 

[25] 

MSBNK-Fiocruz-

FIO00175 [2] 

2.2.14 Acacetin 9.52 283.0645 283.06119 C16H12O5 -0.1 -ve 

117, 133, 157, 

195, 211, 239, 

283  

Probable 
MSBNK-BS-

BS003497 [2]  

2.2.15 
Peonidin; 3,4',5,7-tetrahydroxy-3'-

methoxyflavylium 
12.41 301.0701 301.0707 C16H13O6+ -2.0 +ve 

255, 257, 258, 

268, 269, 273, 

283, 285, 286, 

300, 301 

Probable 
MSBNK-RIKEN-

PR100907 [2] 

2.2.16 
3 5 7-trihydroxy-4'-methoxyflavone; 

Diosmetin 
12.41 299.0592 299.05612 C16H12O6 0.5 -ve 

123, 133, 135, 

188, 200, 211, 

227, 228, 239, 

240, 255., 

256, 283, 284, 

285, 299, 300 

Probable 
MSBNK-BS-

BS003184 [2] 

2.3. Coumarins, stilbenes, phenolic acids: 
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2.3.1 Trans-ortho-Coumaric Acid 1.31 163.061 163.04007 C9H8O3 2.1 -ve 117, 119, 162 Probable 

MSBNK-

Keio_Univ-

KO000443 [2] 

2.3.2 Vanillic acid glucoside 5.01 329.0911 329.0878 C14H18O9 10.03 -ve 329 Tentative [19] 

2.3.3 Salicylic acid 5.89 137.0252 137.02441 C7H6O3 -0.7 -ve 65, 93, 137 Probable 
MSBNK-Eawag-

EQ369656 [2] 

2.3.4 5-Methoxysalicylic acid 6.43 167.0358 167.03499 C8H8O4 0.2 -ve 108, 152, 167 Probable 

MSBNK-

RIKEN_ReSpect-

PS104208 [2] 

2.3.5 Scopoletin 7.26 193.0497 193.04953 C10H8O4 1.0 +ve 
149, 150., 

178, 193 
Probable 

MSBNK-

IPB_Halle-

PB002203 [2] 

2.3.6 Salicylic acid 8.10 137.0253 137.02441 C7H6O3 -0.7 -ve 65, 93, 137 Probable 
MSBNK-Eawag-

EQ369656 [2] 

2.3.7 
E-3,4,5'-Trihydroxy-3'-

glucopyranosylstilbene 
9.37 405.1601 405.11911 C20H22O9 -0.3 -ve 159, 200, 405 Probable 

MSBNK-RIKEN-

PR100927 [2] 

2.3.8 Sinapyl aldehyde 11.22 207.0674 207.06628 C11H12O4 1.6 -ve 
77, 148, 149, 

177, 207 
Probable 

MSBNK-

RIKEN_ReSpect-

PS079103 [2] 

2.4. Triterpenoid derivatives: 

2.4.1 
2α,3β,23,24-Tetrahydroxyurs-12-en-28-oic 

acid  
12.60 503.3431 503.3378 C30H48O6 10.53 -ve 503 Tentative [19] 

2.4.2 
Salsolin A; 3β,11β,24,30-

Tetrahydroxyolean-12-en-28-oic acid 
12.60 503.3431 503.3378 C30H48O6 -10.5 -ve 

329, 401, 427, 

457, 459, 485, 

501, 503  

Tentative [21,26] 

2.4.3 
Salsoloside C 

 
13.62 925.4938 925.4802 C47H74O18 14.70 -ve 925 Tentative [19] 

2.4.4 
Salsolin B; 2α,3β,23,24-Tetrahydroxyurs-12-

en-28-oic acid 
15.20 503.3441 503.3378 C30H48O6 -11.9 -ve 

73, 385, 395, 

407, 411, 413, 

423, 429, 443, 

452, 459, 467, 

485, 502  

Tentative [21,26] 

2.4.5 
Salsolic acid; 3β,6α,24-Trihydroxyolean-12-

en-28-oic acid 
17.512 487.3487 487.3429 C30H48O5 -12.5 -ve 

159, 277, 385, 

385, 395, 411, 
Tentative [21,27] 
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425, 427, 429, 

441, 443, 469, 

485, 487  

2.5. Amino acid derivatives: 

2.5.1 Histidine 1.19 156.0416 156.07675 C6H9N3O2 0.7 +ve 112, 156 Probable 

MSBNK-

Washington_State_

Univ-BML01070 [2] 

2.5.2 L-Glutamic acid 1.20 146.0469 146.04588 C5H9NO4 -0.4 -ve 102, 128, 146 Probable 

MSBNK-EPA-

ENTACT_AGILEN

T001254[2] 

2.5.3 N-Acetyl-beta-alanine 1.44 130.088 130.05096 C5H9NO3 -1 -ve 58, 88 130 Probable 

MSBNK-

Keio_Univ-

KO000218 [2] 

2.6. Miscellaneous carboxylic acids: 

2.6.1 Methylsuccinic acid  1.06 130.9842 131.03499 C5H8O4 0.1 -ve 86, 130, 131 Probable 
MSBNK-RIKEN-

PR100834 [2] 

2.6.2 2-Mercaptoethanesulfonic acid 1.26 141.0676 140.96857 C2H6O3S2 0.6 -ve 141 Probable 
MSBNK-RIKEN-

PR100753 [2] 

2.6.3 Maleic acid 1.31 115.0042 115.00368 C4H4O4 -0.4 -ve 71 Probable 

MSBNK-

Keio_Univ-

KO001363 [2] 

2.6.4 Isocitrate 1.35 191.0209 191.01973 C6H8O7 1 -ve 
57, 59, 67., 

85, 87, 191 
Probable 

MSBNK-

Keio_Univ-

KO001164[2] 

2.6.5 2-Isopropylmalic acid 5.37 175.0632 175.0612 C7H12O5 0.5 -ve 

59, 85, 86, 87, 

113, 115, 116, 

129, 131, 175 

Probable 

MSBNK-

Keio_Univ-

KO001236[2] 

2.6.6 D-3-Phenyllactic acid 8.07 165.0572 165.05573 C9H10O3 -1.6 -ve 
74, 103, 117, 

119, 147, 165 
Probable 

MSBNK-

Keio_Univ-

KO001712 [2] 

2.6.7 Shikimic acid 9.07 173.1199 173.08194 C8H14O4 0.2 -ve 

55, 99, 109, 

127, 129, 137, 

173 

Probable 

MSBNK-

Keio_Univ-

KO001791[2] 
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2.6.8 (+-)-Jasmonic acid 11.46 209.1201 209.11832 C12H18O3 -0.1 -ve 109, 165, 209 Probable 

MSBNK-

Washington_State_

Univ-BML00677[2] 

2.7.  Nucleobases, Nucleosides, and Nucleotides: 

2.7.1 Adenine 1.50 136.0611 136.06177 C5H5N5 1.2 +ve 119, 136 Probable 

MSBNK-EPA-

ENTACT_AGILEN

T001281[2] 

2.7.2 Uridine 5'-monophosphate 5.49 323.121 323.02859 C9H13N2O9P -0.1 -ve 
96.96, 

323.1244 
Probable 

MSBNK-

RIKEN_ReSpect-

PS037208 [2] 

2.7.3 Dihydroorotate 5.99 157.0517 157.02548 C5H6N2O4 -0.5 -ve 113, 157 Probable 

MSBNK-

RIKEN_ReSpect-

PS063007[2] 

2.7.4 Thymidine-5'-monophosphate 6.89 321.157 321.04932 C10H15N2O8P 0.8 -ve 96, 321, 322 Probable 

MSBNK-

RIKEN_ReSpect-

PS071009 [2] 

2.7.5 2'-Deoxyuridine 7.41 227.1313 227.06735 C9H12N2O5 -0.3 -ve 226, 227 Probable 

MSBNK-

RIKEN_ReSpect-

PS063307 [2] 

2.7.6 Thymine 8.81 125.0982 125.03565 C5H6N2O2 -0.9 -ve 125 Probable 

MSBNK-

Keio_Univ-

KO001886[2] 

2.7.7 Thymidine 16.62 241.1837 241.08299 C10H14N2O5 -0.5 -ve 
59, 181, 197, 

225, 241 
Probable 

MSBNK-

Keio_Univ-

KO001882[2] 

2.8.  Oligosaccharides and sugar derivatives: 

2.8.1 Mucate (meso-galactaric acid)  1.29 209.0686 209.03029 C6H10O8 0.7 -ve 
57, 85, 129, 

159, 209 
Probable 

MSBNK-

Keio_Univ-

KO001427[2] 

2.8.2 D-(+)-Raffinose 5.67 503.146 503.16177 C18H32O16 -0.4 -ve 

143, 161, 167, 

181, 203, 239, 

239, 249, 305, 

341, 401, 441, 

503 

Probable 

MSBNK-

Metabolon-

MT000046 [2] 

2.9.  Vitamins: 
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2.9.1 (-)-Riboflavin (Vitamin B2) 7.67 377.1212 377.14557 C17H20N4O6 -0.4 +ve 
137, 302, 375, 

377 

Probable MSBNK-

BGC_Munich-

RP013101 [2] 

2.10. Sterols and fatty acid derivatives: 

2.10.1 
9,12,13-Trihydroxy octadeca-10(E),15(Z)-

dienoic acid 
11.18 327.221 327.2173 C18H32O5 11.31 -ve 327 Tentative [19] 

2.10.2 Amasterol 22.46 411.3173 411.3269 C28H44O2 -23.34 -ve 411 Tentative [19] 

1 Confidence levels were assigned according to the identification scale proposed by Schymanski et al. [18]. No Standard (Level 1: Confirmed 

structure) identifications were achieved, as authentic reference standards were not analyzed. Probable (Level 2) identifications were assigned 

based on unambiguous library spectral matches (Level 2a) or structural rationales supported by diagnostic MS2 fragmentation patterns (Level 

2b). Tentative/ putative (Level 3) identifications denote candidates where evidence exists for a structural class or specific compound, but the 

assignment remains speculative due to high mass errors (> ±10 ppm) or unresolved structural features. 
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Table S3. Phytochemical compounds identified in S. parviflora AME by LC-MS/MS in positive and negative ionization modes. 

No. Identified compounds Rt 

(min) 

Precursor 

(m/z) 

Reference 

(m/z) 

Formula Error 

(ppm) 

Mo

de 

MS2 spectrum Confidence 

level 1 

References 

3.1. Flavonoids and flavonoid glycosides 

3.1.1 Okanin-4'-O-glucoside 5.56 449.1173 449.10895 C21H22O11 -2.5 -ve 125, 165, 229, 241, 243, 

272, 272.06, 273, 285, 

287, 313 

389, 449 

Probable MSBNK-RIKEN-

PR306103[2] 

3.1.2 Luteolin-3', 7-di-O-glucoside 

 

5.94 609.1555 

 

609.14612 

 

C27H30O16 

 

0.8 -ve 255, 283.01, 283.03 

284, 285, 609, 610, 611 

Probable MSBNK-BS-BS003236 

MSBNK-BS-BS003234[2] 

3.1.3 Quercetin-3,4'-O-di-beta-

glucopyranoside 

 

6.65 

 

625.1533 

 

625.14105 

 

C27H30O17 

 

-2.4 

 

-ve 178.9, 255, 271 

299, 300, 301, 463,625. 

Probable MSBNK-RIKEN-PR100914 

MSBNK-RIKEN-PR100915 

[2] 

[28-31] 

3.1.4 Luteolin-6-C-glucoside 

 

 

 

 

 

 

6.78 

 

449.1068 449.10785 

 

 

 

 

 

 

 

C21H20O11 

 

 

 

 

 

 

 

-0.9 

 

+ve 109, 137, 163, 165, 177, 

203, 215, 245, 255, 283, 

286, 287 

295, 297, 299, 300, 301, 

311, 313, 321, 323, 324, 

325, 327.05, 327.08, 329, 

337, 339, 349, 353, 355, 

365, 367 

369, 377, 383, 395, 413, 

431, 449 

Probable MSBNK-RIKEN-PR301968 

[2] 

3.1.5 Luteolin-8-C-glucoside; 

Orientin 

7.49 447.1005 447.09329 C21H20O11 -0.8 -ve 327, 447, 448  Probable MSBNK-BS-BS003370 [2] 

3.1.6 Luteolin-4'-O-glucoside 7.64 447.0987 447.09329 C21H20O11 1.8 -ve 285, 286 Probable MSBNK-BS-BS003262 [2] 

3.1.7 Luteolin-7-O-glucoside; 

Cynaroside 

8.16 447.1011 447.09329 C21H20O11 -0.8 -ve 285  Probable MSBNK-IPB_Halle-

PN000059 [2], [28,31] 

3.1.8 Cyanidin-3-glucoside 8.16 449.1065 449.1073 C21H21O11 -0.3 + ve 213, 287, 449.1, 449.2 Probable MSBNK-RIKEN-

PR040254[2], 

[31,32] 

3.1.9 Isorhamnetin-3-O-glucoside 

 

8.27 

 

477.1133 477.10385 C22H22O12 -1.9 -ve 151, 242, 242, 243, 257, 

270, 271, 285, 286, 299, 

300, 314, 315 

Probable MSBNK-RIKEN-

PR100657[2], 

[28] 

https://massbank.eu/MassBank/RecordDisplay?id=MSBNK-BS-BS003234
https://massbank.eu/MassBank/RecordDisplay?id=MSBNK-BS-BS003370
https://massbank.eu/MassBank/RecordDisplay?id=MSBNK-BS-BS003262
https://massbank.eu/MassBank/RecordDisplay?id=MSBNK-IPB_Halle-PN000059
https://massbank.eu/MassBank/RecordDisplay?id=MSBNK-IPB_Halle-PN000059
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3.1.10 Luteolin 10.12 285.0439 285.04047 C15H10O6 0.8 -ve 107,133,149,151, 173, 

175, 183, 198, 201, 217, 

223, 229, 241, 243, 257, 

267, 285, 286 

Probable MSBNK-BS-BS003099 [2], 

[28-31] 

3.1.11 3 5 7-Trihydroxy-4'-

methoxyflavone; Kaempferide 

11.49 

 

299.061 

 

299.05612 

 

C16H12O6 

 

-1 

 

-ve 150, 151,285, 285, 300, 

300.08122:14 

Probable MSBNK-RIKEN-PR020013 

[2] 

3.1.12 3'-Methoxy-4',5,7-

trihydroxyflavonol; 

Isorhamnetin 

15.92 

 

315.0556 315.05103 C16H12O7 

 

-0.4 

 

-ve 227, 243, 255, 255.05, 

271, 300, 301, 315, 316 

Probable MSBNK-RIKEN-PR040022 

[2] 

3.2. Phenolic acids 

3.2.1 Salicylic acid 6.02 137.0243 137.02441 C7H6O3 1.7 -ve 65,93, 137 Probable MSBNK-Athens_Univ-

AU238262 [2] 

[30,31,33] 

3.2.2 p-Hydroxybenzoic acid 8.28 137.0252 137.02441 C7H6O3 -0.8 -ve 65, 93 Probable MSBNK-BAFG-

CSL2311091424 [2], 

[30,31,33] 

3.3. Amino acids 

3.3.1 L-Glutamine  1.20 147.0757 147.07642 C5H10N2O

3 

1 +ve 83, 84, 85, 101, 102, 130, 

147 

Probable MSBNK-BGC_Munich-

RP001301 [2] 

[32,34] 

3.3.2 N-Methylalanine  1.23 

 

104.0708 

 

104.0706 

 

C4H9NO2 

 

-4.2 

 

+ve 86,87,104 Probable MSBNK-Keio_Univ-

KO003357 [2] 

3.3.3 DL-alpha,epsilon-

Diaminopimelic acid 

1.23 

 

191.1024 

 

191.10263 

 

C7H14N2O

4 

 

1.7 

 

+ve 128, 191 Probable MSBNK-RIKEN-PR100129 

[2] 

[32,35] 

3.3.4 Glycine betaine; 

trimethylglycine; betaine 

1.24 

 

118.086 

 

118.08626 

 

C5H11NO2 

 

0.8 

 

+ve 57, 58, 74, 102, 118 Probable MSBNK-IPB_Halle-

PB001709[2],  [32,35] 

3.3.5 L-Proline  1.25 

 

 

116.0704 

 

116.0706 

 

 

C5H9NO2 

 

 

-0.7 

 

+ve 53, 68, 70, 116 Probable MSBNK-Antwerp_Univ-

METOX_P100401_EF88[2] 

[32,34] 

3.3.6 Norvaline  

 

1.30 116.0729 

 

116.0717 

 

C5H11NO2 

 

-1.1 

 

-ve 116 Probable MSBNK-Keio_Univ-

KO001508- [2] 

3.3.7 Pipecolate  1.32 

 

 

130.0872 

 

 

130.08626 

 

 

C6H11NO2 

 

 

-5.8 

 

+ve 69, 70, 77, 80, 82 

112 

Probable MSBNK-Keio_Univ-

KO003743 

MSBNK-Keio_Univ-

KO003746[2] 

https://massbank.eu/MassBank/RecordDisplay?id=MSBNK-Athens_Univ-AU238262
https://massbank.eu/MassBank/RecordDisplay?id=MSBNK-Athens_Univ-AU238262
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3.3.8 L-Valine  

 

 

1.32 

 

 

118.0862 

 

 

118.08626 

 

 

C5H11NO2 

 

 

-0.9 

 

+ve 55, 58, 59, 72 Probable MSBNK-Antwerp_Univ-

METOX_P100403_EF88[2] 

[30,34] 

3.3.9 Threonine  

 

 

 

 

 

1.38 

 

118.0514 

 

118.05096 

 

C4H9NO3 

 

0 

 

-ve 72.00, 72.01 74, 

118. 

 

Probable MSBNK-

MPI_for_Chemical_Ecolog

y-CE000408 

MSBNK-

MPI_for_Chemical_Ecolog

y-CE000409[2], [32,34] 

3.3.10 L-5-Oxoproline   

 

1.44 

 

128.0364 

 

128.03532 

 

C5H7NO3 

 

-1.2 

 

-ve 128  Probable MSBNK-RIKEN-

PR100586[2] 

[32,35] 

3.3.11 L-Norleucine  

 

 

 

1.66 

 

 

132.101 

 

 

132.1019 

 

 

C6H13NO2 

 

 

2.4 

 

+ve 67,86, 132 Probable MSBNK-BGC_Munich-

RP002202 

MSBNK-BGC_Munich-

RP002201[2] 

3.3.12 L-(-)-Phenylalanine  3.09 

 

164.0735 

 

164.0717 

 

C9H11NO2 

 

-2.3 

 

-ve 72, 91, 103 

147, 164 

Probable MSBNK-RIKEN-

PR100497[2] 

[30,32,34] 

3.3.13 L-Tryptophan  

 

 

 

 

 

4.86 

 

203.0845 

 

203.0826 

 

C11H12N2

O2 

 

 

0.9 

 

-ve 72, 74, 116, 117, 159 

186, 203 

Probable MSBNK-BGC_Munich-

RP000512[2], 

[30,32,34] 

4.87 

 

 

205.0967 

 

 

205.09715 

 

 

C11H12N2

O2 

 

 

0.2 

 

+ve 51, 74, 77, 89, 91, 103, 

115, 116, 117, 118, 127, 

130, 132 

142, 143, 144, 146, 149, 

159 

Probable MSBNK-Antwerp_Univ-

METOX_P100401_F638[2] 

[30,32,34] 

3.4. Carboxylic acids 

3.4.1 Succinic acid 

 

1.86 117.0196 

 

117.01933 

 

C4H6O4 

 

0.8 

 

-ve 73, 99,117 Probable MSBNK-Eawag-

EQ01155052[2] 

[32,35] 

3.4.2 2-Isopropylmalic acid 

 

5.50 

 

175.0632 

 

175.0612 

 

C7H12O5 

 

-0.2 

 

-ve 85, 113,115,131, 157, 175 Probable MSBNK-RIKEN-

PR100745[2] 
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3.4.3 1H-indole-3-carboxylic acid 8.55 

 

160.0409 

 

160.04041 

 

C9H7NO2 

 

1.9 

 

-ve 116,117.051, 117.058,160 Probable MSBNK-RIKEN-

PR100988[2] 

 

3.5. Fatty acids and their derivatives 

3.5.1 Citramalic acid 

 

1.47 

 

147.0311 

 

147.02989 

 

C5H8O5 

 

0.1 

 

-ve 85, 101, 103, 129, 147 Probable MSBNK-MetaboLights-

ML002851[2] 

3.5.2 13S-hydroxy-6Z,9Z,11E-

octadecatrienoic acid 

7.29 293.2163 293.2122 C18H30O3 +13.9 -ve 293, 294  Tentative MSBNK-Chubu_Univ-

UT000047 [2] 

3.5.3 13S-hydroxy-9Z,11E,15Z-

octadecatrienoic acid 

18.68 295.227 295.2273 C18H30O3 −1.02 +ve 97.06, 97.10, 109.06, 

109.10, 117, 119, 121, 

123.08, 123.12, 125,  129,  

131, 133,  135.08, 135.12, 

137, 143, 147,  149,  151, 

153, 161, 163.11, 163.145, 

165, 171, 173, 175, 177, 

179, 185, 189, 193, 199, 

203, 207, 217, 221, 231, 

235, 240, 241, 259, 276, 

277, 295 

Probable MSBNK-Chubu_Univ-

UT000062 

MSBNK-Chubu_Univ-

UT000048 [2] 

3.5.4 gamma-Linolenic acid   21.38 

 

277.2216 

 

277.21732 

 

C18H30O2 

 

-0.7 

 

-ve 83, 97, 205, 233, 257 

259, 277 

Probable MSBNK-Antwerp_Univ-

METOX_N104927_9CB7 [2] 

3.5.5 Monostearin 23.89 359.3149 359.3161 C21H42O4 −3.34 +ve 55, 57.03, 57.07, 67, 69, 

70, 71, 75, 81, 83, 85, 95, 

97, 99, 103, 109, 111, 113, 

117, 123, 125, 127, 137, 

141, 151, 153, 165, 167, 

179, 249, 267, 284, 285, 

341, 359 

Probable MSBNK-

Fac_Eng_Univ_Tokyo-

JP005843 [2] 

3.6. Nucleosides 

3.6.1 5'-Deoxy-5'-

Methylthioadenosine 

5.52 

 

298.0975 

 

298.09683 

 

C11H15N5

O3S 

 

-1.8 

 

+ve 55, 57,61, 85, 127, 137 Probable MSBNK-Keio_Univ-

KO002725 [2] 

3.7. Alkyl amides 

3.7.1 Feruloyltyramine 9.71 314.1375 314.1387 C18H19NO

4 

–3.82 +ve 77, 93, 100, 103,117, 121, 

145, 146, 149, 177, 314 

Probable MSBNK-MSSJ-MSJ00002 

[2] 
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(Figure S21) 

3.7.2 Erucamide 26.06 338.3408 338.3417 C22H43NO +2.66 +ve 95, 97, 135, 153, 156, 163,   

303, 321, 338 

Probable MSBNK-Fiocruz-

FIO00883[2] 

(Figure S20) 

3.8. Glycerophospholipids 

3.8.1 1-(9,12-octadecadienoyl)-sn-

glycero-3-phosphocholine; OR 

2-Linoleoyl-sn-glycero-3-

phosphocholine 

16.67 520.3388 520.3403 C26H50NO

7P 

−2.88 +ve 60, 86, 104, 124, 166, 184, 

258, 337, 443, 502, 520 

Probable MSBNK-RIKEN-

PR310843[2] 

3.8.2 1-Hexadecanoyl-sn-glycero-3-

phosphocholine; 1-Palmitoyl-

sn-glycero-3-phosphocholine 

17.35 496.3383 496.3398 C24H50NO

7P 

−3.02 +ve 56, 60, 71, 81, 86, 98, 104, 

124, 184, 258, 313, 478, 

496 

Probable MSBNK-BAFG-

CSL23111015297[2] 

1 Confidence levels were assigned according to the identification scale proposed by Schymanski et al. [18]. No Standard (Level 1: Confirmed 

structure) identifications were achieved, as authentic reference standards were not analyzed. Probable (Level 2) identifications were assigned 

based on unambiguous library spectral matches (Level 2a) or structural rationales supported by diagnostic MS2 fragmentation patterns (Level 

2b). Tentative/ putative (Level 3) identifications denote candidates where evidence exists for a structural class or specific compound, but the 

assignment remains speculative due to high mass errors (> ±10 ppm) or unresolved structural features. 
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• TOF MS2 spectra of selected compounds identified from C. gileadensis aerial parts 

AME in positive and/or negative ionization modes: 

 

Figure S1. Spectrum of compound 1.1.3 (TOF MS2) for the precursor ion (Rt 6.918 min) at m/z 481.2572; 

gossypin. 

 

Figure S2. Spectrum of compound 1.1.13 (TOF MS2) for the precursor ion (Rt 8.879 min) at m/z 611.2037; 

neohesperidin dihydrochalcone. 

 
Figure S3. Spectrum of compound 1.1.21 (TOF MS2) for the precursor ion (Rt 10.26 min) at m/z 447.0986; 

isorhamnetin pentoside. 
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Figure S4. Spectrum of compound 1.1.17 (TOF MS2) for the precursor ion (Rt 9.388 min) at m/z 431.1047; 

kaempferol-3-O-alpha-L-rhamnoside. 

 

 

Figure S5. Spectrum of compound 1.1.10 (TOF MS2) for the precursor ion (Rt 7.674 min) at m/z 447.1019; 

quercitrin. 

 

Figure S6. Spectrum of compound 1.1.4 (TOF MS2) for the precursor ion (Rt 7.311 min) at m/z 609.1585; 

hesperidin/ neohesperidin. 
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Figure S7. Proposed MS2 fragmentation of commigileadin A. 

 

 

Figure S8. Proposed MS2 fragmentation of canophyllal. 

 

Figure S9. Spectrum of compound 1.2.1 (TOF MS2 negative mode) for the precursor ion (Rt 4.73 min) at m/z 

353.0942; chlorogenic acid. 

 



23 
 

 

Figure S10. Spectrum of compound 1.2.1 (TOF MS2 positive mode) for the precursor ion (Rt 4.71 min) at m/z 

355.1024; Chlorogenic acid. 

 

Figure S11. Spectrum of compound 1.2.4 (TOF MS2) for the precursor ion (Rt 9.587 min) at m/z 207.0752; sinapyl 

aldehyde. 

 

Figure S12. Spectrum of compound 1.2.5 (TOF MS2) for the precursor ion (Rt 7.502 min) at m/z 163.0435; 3-(4-

hydroxyphenyl) prop-2-enoic acid (p-coumaric acid). 
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Figure S13. Spectrum of compound 1.4.1 (TOF MS2) for the precursor ion (Rt 9.497 min) at m/z 405.1726; E-

3,4,5'-trihydroxy-3'-glucopyranosylstilbene. 

 

 

Figure S14. Spectrum of compound 1.6.1. (TOF MS2) for the precursor ion (Rt 17.471 min) at m/z 293.2113; 

12-Oxo-10,15(Z)-phytodienoic acid. 

TOF MS2 spectra of selected compounds identified from S. incanescens aerial parts AME in positive or 

negative ionization modes. 

 
Figure S15. Spectrum of compound 2.1.7 (TOF MS2) for the precursor ion (Rt 7.7287 min) at m/z 476.1903; 

trans-N-feruloyl tyramine-4```-O-β-D-glucopyranoside. 
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Figure S16. Spectrum of compound 2.1.8 (TOF MS2) for the precursor ion (Rt 7.8222 min) at 

m /z 506.2007; cimicifugamide; N-(trans-4-O-β-D-glucopyranoside feruloyl)-3`-O- 

methyldopamine. 

 
Figure S17. Spectrum of compound 2.1.13 (TOF MS2) for the precursor ion (Rt 9.586783 min)  at m/z 344.1492; 

N-trans-feruloyl-3-O-methyldopamine; N-trans-feruloyl-4`-O-methyldopamine. 

 
Figure S18. Spectrum of compound 2.1.9 (TOF MS2) for the precursor ion (Rt 8.24435 min) at m/z 

360.1436; 2`-hydroxy- 3``-methyoxymoupinamide; (E)-N-(2-hydroxy-2-(3-hydroxy-4-

methoxyphenyl)ethyl)-3-(4-hydroxy-3-methoxyphenyl)acrylamide. 
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Figure S19. Spectrum of compound 2.1.4 (TOF MS2) for the precursor ion (Rt 6.674 min) at m/z    360.1432; 

N-(3`,4`-dimethoxy-cinnamoyl)-norepinephrine. 

 

TOF MS2 spectra of selected compounds identified from S. parviflora aerial parts AME in 

positive or negative ionization modes. 

 

 
Figure S20. Spectrum of compound 3.7.2 (TOF MS2) for the precursor ion (Rt 26.06 min) at m/z 338.3408; 

erucamide 

 

 
Figure S21. Spectrum of compound 3.7.1 (TOF MS2) for the precursor ion (Rt 9.71 min) 

at m/z    314.1375; feruloyltyramine. 
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Figure S22. Calibration curve of gallic acid for determination of total phenolic content in the extracts. Y-axis 

represents the absorbance and X-axis represents gallic acid concentration in μg/mL.  

 
Figure S23. Calibration curve of quercetin for determination of total flavonoid content in the extracts. Y-axis 

represents the absorbance and X-axis represents quercetin concentration in μg/mL. 

 

Table S4. TPC of the methanol extracts of the aerial parts of C. gileadensis, S. incanescens, and S. parviflora. 

Extract  

Average 

absorbance  

Substitution in cal. curve 

equation (μg GA/mg extract)  

Total phenolics content (μg 

gallic acid per mg extract)  

Standard 

deviation  

     C. gileadensis 0.35  106.5  10.65  0.33  

S. incanescens 0.11  24.83  2.48  0.20  

    S. parviflora 0.82  262.94  26.29  2.50  

 

Table S5. TFC of the methanol extracts of the aerial parts of C. gileadensis, S. incanescens, and S. parviflora. 

Extract Average absorbance Substitution in cal. 

curve equation (μg 

Q/mg extract) 

Total flavonoid 

content (μg Q/ mg 

extract) 

Standard deviation 

     C. gileadensis 0.26 136.65 13.67  1 

S. incanescens 0.12 66.32 6.63  0.08 

    S. parviflora 0.21 113.48 11.35  0.71 

 



28 
 

Compound / Class Structure 

Eritoran 

(crystallized molecule)  

 

 

 
Isorhamnetin 

 

 

 

Syringetin 

 

 

 

Daidzein-8-C-glucoside  



29 
 

 

 
N-Feruloyltyramine (Moupinamide) 

 
 

 

 
 

N-Caffeoyltyramine 

 

 

 
 

 

(E)-3-(4-Hydroxy-3-methoxyphenyl)-N-(4-

methoxyphenethyl)acrylamide 
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2`-Hydroxy- 3``-methyoxymoupinamide 

 
 

 

 
N-Trans-feruloyl-3-O-methyldopamine; N-trans-

feruloyl-4`-O-methyldopamine 

 

 

 
N-(3`,4`-Dimethoxy-cinnamoyl)-norepinephrine 
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Erucamide (fatty acid amide) 

 
 

Commigileadin A  

 
 

 

 
 

 

Urosonic acid 

 

 

 
Canophyllal  
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Amasterol 

 

 

 
Stigmasterol 

 

 

 
Figure S24. 2D (right) and 3D (left) visualization structure interaction poses of TLR4/MD-2 active site (PDB ID: 2Z65) 

with selected key identified compounds in the three investigated extracts. 
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Table S6. Results of molecular docking of the crystallized ligand and selected key bioactive compounds form 

investigated plants in conjunction with TLR4 (PDBID: 2Z65). 

No. Compound / Class Structure S score 

 

RMSD 

1.  Eritoran 

(PDB ID: E55) 

 -

10.1264 

1.59 

2.  Isorhamnetin 
O

OH

OHO

HO

HO

O

 

-6.1780 0.897 

3.  Luteolin 

HO

OH O

O

OH

OH  

-5.8986 1.1742 

4.  Kaempferide 

 

-5.9227 1.6531 

5.  Kaempferol 

 

-5.6084 1.4472 

6.  Hesperetin 

 

-5.6914 1.8325 

7.  Quercetin 

 

-5.7116 

 

1.1216 

8.  Myricetin 

 

-5.5462 1.7263 
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9.  Taxifolin 

 

-5.5802 

 

 

1.2731 

 

10.  Acacetin 

 

-5.8499 

 

 

1.5719 

 

11.  Apigenin 

 

-5.7053 1.1408 

 

12.  Epicatechin 

 

-5.4747 1.4616 

13.   (+)-catechin 

 

-5.4221 1.2119 

 

14.  Peonidin 

 

-5.3486 0.9335 

 

15.  Delphinidin 

 

-5.5597 

 

 

0.9876 

 

16.  Cyanidin 

 

-5.7214 

 

1.0590 
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17.  Syringetin 

 

-6.4448 

 

1.3414 

18.  Daidzein-8-C-glucoside 

 

-6.0153 1.5229 

19.  Luteolin-8-C-glucoside; Orientin 

OH

O

OH

OH

OH

OH

HO O

O

OH

OH

 

-5.8711 0.9944 

 

20.  N-Feruloyltyramine (Moupinamide) 

 

-6.5013 1.2544 

21.  N-Caffeoyltyramine 

 

-6.1018 1.7405 

22.  (E)-3-(4-Hydroxy-3-methoxyphenyl)-N-(4-

methoxyphenethyl)acrylamide 

 

-6.5671 1.6482 

23.  2`-Hydroxy- 3``-methyoxymoupinamide 

 

-6.5108 1.3620 

24.  N-Trans-feruloyl-3-O-methyldopamine; N-trans-

feruloyl-4`-O-methyldopamine 

 

-6.6437 0.7423 

25.  N-(3`,4`-Dimethoxy-cinnamoyl)-norepinephrine 

 

-6.1253 1.0882 
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26.  Erucamide (fatty acid amide) 

O NH2

 

-7.1364 1.2028 

 

 

27.  Chlorogenic acid 

 

-5.6011 1.4951 

 

28.  Scopoletin (coumarin) 

 

-4.8262 0.9002 

29.  Esculetin 

 

-4.7707 1.2438 

30.  Daphnetin 

 

-4.3446 1.2056 

31.  Oleanonic aldehyde  

 

-5.9376 1.5547 

 

 

32.  11-Oxo-oleanonic acid 

 

-5.9585 1.6214 

33.  11-Oxo-ursonic acid 

 

-5.9414 1.2318 
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34.  Oleanonic acid 

 

-5.6671 

 

1.0697 

35.  Commigileadin A  

 

-6.6811 1.4608 

 

36.  Urosonic acid 

 

-6.3571 

 

 

1.1278 

37.  Canophyllal 

 

-6.2468 1.4735 

38.  Urosonic aldehyde 

 

-4.5471 1.0947 
 

 



38 
 

39.  Salsolic acid; 3β,6α,24-Trihydroxyolean-12-en-

28-oic acid 

 

No results 

40.  Salsolin A; 3β,11β,24,30-Tetrahydroxyolean-12-

en-28-oic acid 

 

No results 

41.  Salsolin B; 2α,3β,23,24-Tetrahydroxyurs-12-en-

28-oic acid 

 

-5.4991 1.6766 

42.  Amasterol 

 

-6.6611 1.6326 

 

 

43.  Stigmasterol 

 

-6.7817 1.1190 
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Luteolin  

 

Kaempferide 

 

 

Acacetin  

 



40 
 

Peonidin 

 

 

Syringetin 

 

 

 

N-Feruloyltyramine (Moupinamide)
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N-Caffeoyltyramine 

 

 

 

(E)-3-(4-Hydroxy-3-methoxyphenyl)-N-(4-

methoxyphenethyl)acrylamide 

 

 

2`-Hydroxy- 3``-methyoxymoupinamide 
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N-Trans-feruloyl-3-O-methyldopamine 

N-trans-feruloyl-4`-O-methyldopamine 

 

 

 

Chlorogenic acid 

 

 

 

Scopoletin (coumarin)
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Daphnetin 

 

 

Figure S25. 2D (right) and 3D (left) visualization structure interaction poses of COX-1 (PDB: 1Q4G) with selected key 

identified compounds in the three investigated extracts.  
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Luteolin 

 

 
 

Kaempferide 

  

Acacetin 
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Peonidin 

 
 

Syringetin 

 

 

N-Feruloyltyramine (Moupinamide)
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N-Caffeoyltyramine 

 
 

(E)-3-(4-Hydroxy-3-methoxyphenyl)-N-(4-

methoxyphenethyl)acrylamide 

 

 

2`-Hydroxy- 3``-methyoxymoupinamide 
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N-Trans-feruloyl-3-O-methyldopamine 

 N-trans-feruloyl-4`-O-methyldopamine 

 

 

Chlorogenic acid 

 
 

Scopoletin (coumarin)
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Daphnetin 

 
 

Figure S26. 2D (right) and 3D (left) visualization structure interaction poses of COX-2 (PDB: 3NT1) with selected key 

identified compounds in the three investigated extracts.  
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