Metabolomics as chemotaxonomical tool: application in the genus Vernonia Schreb
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Supporting Information

Chromatographic peaks annotation:
Chlorogenic acids
The chlorogenic acids were identified by comparison to compounds previously identified [1] and by identification keys [2, 3, 4]. Chlorogenic acids are constituted by a quinic acid unit esterified with a caffeic acid, showing UV maxima at ≈ 300 and at≈325 nm. Also, caffeoylquinic derivatives present m/z 353 [M - H]-(C16H18O9) as precursor ionduring negative ionization mode, showing a specific fragmentation pattern for each compound. Peaks 1, 4 and5 were identified as 3-O-(E)-caffeoylquinic acid, 5-O-(E)-caffeoylquinic acids and 4-O-(E)-caffeoylquinic acids, respectively. Peak 6 showed a precursor ion at m/z 337 (C16H18O8) and was identified as 5-p-coumaroylquinic acid, while peak 8 showed a precursor ion at m/z 367[M - H]-(C17H20O9) and was identified as 5-O-(E)-feruloylquinic acid [1, 2, 3, 4]. In additon, the negative ionization mode allowed identification of peak 3 as 5-O-(E)-caffeoyl-galactaric acid. This compound showed a precursor ion at m/z 371 [M - H]-(C15H16O11) and its MS/MS spectrum showed a product ion at m/z 209, formed after loss of the caffeoyl unit, which is characteristic for galactaric acid [5]. 
With regard to dicaffeoylquinic acids (diCQA), they showed a precursor ion at m/z 515 [M - H]-(C25H24O12), therefore it was possible to identifypeak26 as 3,4-di-O-(E)-caffeoylquinic acid,peak35 as 4,5-di-O-(E)-caffeoylquinic acid and peak29 as 3,5-di-O-(E)-caffeoylquinic acid [1].
Several caffeoyl-p-coumaroylquinic acids (CpCoQA) showing UV maxima at ≈ 299 and 316 nm and a precursor ion at m/z 499 [M - H]-(C25H24O11)in the negative ionization mode were observed. This precursor ion was selected for fragmentation in MS/MS mode, for further characterization of isomers. Therefore, peak39 showed a MS/MS spectrum of this precursor ion with product ionsatm/z 337, formed after loss of caffeoyl unit, m/z 191 and m/z 163 and was identified as 3,4-O-(E)-p-coumaroylcaffeoylquinic acid, while peak 45 a MS/MS spectrum with product ions m/z 337, m/z 173 (bp) and m/z 163 and was identified as 3,4-caffeoyl-p-coumaroylquinic acid. Finally, peak 40 showed product ions at m/z 353, m/z191 (bp), m/z 179, m/z163 and was identified as 3,5-O-(E)-caffeoyl-p-coumaroylquinic acid. Peak47showed MS/MS spectrum with product ions at m/z 337, m/z 191 (bp) and m/z 173 and was therefore identified as 4,5-O(E)-caffeoyl-p-coumaroylquinic acid[2, 3, 4].Peak57 showed a precursor ion at m/z 483 [M - H]-(C25H24O10)and its MS/MS spectrum showed product ions atm/z 337, produced after loss of coumaroyl unit; m/z 319 and m/z 163(bp)in the negative ionization mode, then it was identified as 3,4-di-O-(E)-p-coumaroylquinic acid. Peak 53 showed product ions at m/z 337, m/z 319, m/z 173 and m/z 163 (bp) in the negative ionization mode and was identified as di-O-p-coumaroylquinic acid.
 Peak 43, identified as 3,4-O-(E)-caffeoylferuloylquinic acid, showed UV maximaabsorption at ≈ 299 and326 nm and a precursor ion atm/z 529[M - H]- (C26H26O12) in the negative ionization mode. This precursor ion was fragmented in product ions at m/z 367 (bp), produced by the loss of caffeoyl unit, and m/z 353, produced by the loss of feruloyl unit. By the same way, the peak44 showed a precursor ion at m/z529 [M - H]-(C26H26O12), in the negative ionization mode and was identified as 3,4-O-(E)-feruloylcaffeoylquinic acid since it showed a similar UV maxima and product ions in the negative ionization mode of peak 43, but the product ion at m/z 353 was the base peak (bp) [2, 3, 4].
Flavonoids
Flavonoid Aglycones
Peak 56 was identified as luteolin after comparison of its retention time and UV spectrum with standard compounds. Also the MS/MS spectrum obtained in negative ionization mode presented the expected fragmentation patterns for luteolin and the precursor ion at m/z 287 [M + H]+ (C15H10O6) is in agreement [6]. In the other hand, kaempferol (peak 62) has the same molecular formula as luteolin, but the product ions formed in MS/MS spectrum in the positive ionization mode allowed distinction between them. Then, luteolin had m/z 153 as the bp, whereas, kaempferol had m/z 213 as the bp and other characteristic product ion at m/z 165 [7]. Also, during the MS/MS in the negative ionization mode, luteolin showed a characteristic ion at m/z 199 [8]. 
Peak 59 was identified as isorhamnetin due to precursor ions at m/z 315 [M - H]- and m/z 317 [M + H]+ (C16H12O7). Still, MS/MS spectrum in the negative ionization mode showed product ions at m/z 300 and at m/z 271, which are characteristic of fragmentation patterns for this substance [6]. Finally this peak was compared with authentic standard and its identity was confirmed.
Peak 69 showed UV maxima at 268 and 355nm characteristic for flavones and it was identified as 3,7-dimethoxy-5,3',4'-trihydroxyflavone. The precursor ion at m/z 331 [M + H]+ (C17H14O7) and MS/MS spectrum with product ions at m/z 316, m/z 315, m/z 299 and m/z 287 were in accordance to this compound [9]. Also its identity wasconfirmed with authentic standards.
Peak 78 showed UV maxima at 268 and 346nm, characteristic for 3’,4’– dimethoxyflavones [10]. This peak showed precursor ions at m/z 315 [M + H]+ and at m/z 313 [M - H]- (C17H14O6). The MS/MS spectrum in negative ionization mode showed product ions at m/z 298 and at m/z 283, formed after elimination of methyl groups and probably indicating a dimethoxyluteolin. These data led to identification of this peak as 3’,4’-dimethoxyluteolin [11], which was also compared with an authentic standard.
C-glycosylflavonoids
Peak 9, with UV maxima at ≈ 269 and 329 nm and precursor ions 593 [M - H]- and 595 [M + H]+ (C27H30O15), was assigned as 6,8-di-C-β-glucupyranosylapigenin (vicenin-2) [7, 12, 13], which was reinforced by its fragmentation pattern. The MS/MS spectrum in the negative ionization mode showed product ions at m/z 575, correspondent to dehydration; m/z 503, m/z 473, m/z 383, m/z 353. This identification was confirmed by comparison with authentic standard. 
UV spectrum of peak 7 (maxima at 269, 344and 258nm) is characteristic for flavones with two hydroxyl groups at the ring B. Also, this peak showeda precursor ion at m/z 609 [M - H]- (C27H30O16) and its MS/MS spectrum presentedproduct ions with a characteristic fragmentation pattern of 6,8-di-C-hexosyl flavones. At the negative ionization mode, the product ion at m/z 399 represents the aglycone plus the residue of the sugars linked to it and therefore indicates the aglycone as trihydroxiflavone (luteolin, 286u). These data led to the identification of this peak as luteolin-6,8-di-C-hexoside [14]
Peaks 15 and 17 showed a precursor ion at m/z 433[M + H]+(C21H20O10)andwere identified as apigenin-8-C-glycoside (vitexin) and apigenin-6-C-glycoside (isovitexin), respectively. The main product ions during positive ionization mode were due to dehydrations, cleavage of sugar ring, and the loss of glycosidic methyl group as formaldehyde. Usually, the fragmentation of the C-6 isomers is more extensive, probably due to the formation of an additional hydrogen bond between the 2”-hydroxyl group of the sugar and 5 or 7’ hydroxyl group of the aglycone, which confers additional rigidity. In addition, the intensity ratios of these major fragments could be a way to differentiate these isomers [15]. At MS/MS in the positive ionization mode, the product ions obtained with cleavage of sugar ring have been proposed as diagnostic ions, since m/z 313 is the bp of apigenin-8-C-glycoside and m/z 283 is the bp of apigenin-6-C-glycoside. In contrast, an ion atm/z 361 has been only found in apigenin-6-C-glycoside, probably because of the additional hydrogen bond that is required for loss of the extra water [15]. Also, both peaks had their identity confirmed with authentic standards.
Peak 12 showed UV spectrum characteristic for a 3´,4´-diOH system in flavones and MS/MS spectrum of precursor ion at m/z 447 [M - H]- (C21H20O11) showed product ions at m/z 357 and m/z327, which indicate the presence of mono-C-glycosides. Therefore, peak 12 was identified as luteolin-8-C-glycoside (orientin). It is important to note that the absence of a fragment ion at m/z429 is characteristic of luteolin-8-C-glycoside [14]. 
O-glycosylflavonoids
Peak 11 was identified as quercetin-3-O-deoxy-hexose-O-hexose-O-pentoside. This peak showeda precursor ion at m/z743 [M + H]+(C32H38O20) and its MS/MS spectrum showed product ions at m/z 611, m/z 449and m/z 303 (bp), which are due to a loss of pentose residue, hexose residue and deoxy-hexose unit, respectively[16].
Peak13 showed precursor ions at m/z595 [M - H]- and at m/z 597[M + H]+(C26H28O16) and was identified as quercetin-3-O-hexose-pentoside.The MS/MS spectrum in positive ionization mode showed product ionsat m/z 465 and m/z 303, formed after loss of terminal pentose unit, and hexose unit, respectively [7, 16]. In the other hand, peak 33 showed a precursor ion at m/z 759 [M + H]+(C32H38O21) ant its MS/MS spectrum in positive ionization mode showed product ions at m/z 627, m/z 597 andm/z 303, formed after elimination of two hexose units leading to the assignment of quercetin-3-O-di-hexose-O-pentoside. 
Peak 20 showed precursor ion at m/z 567 [M + H]+ (C25H26O15), which showed a fragmentation pattern characteristic presenting product ions due to the loss of terminal pentose unit at m/z 435 and an additional elimination of pentose unit at m/z 303 (bp). It wasidentified as quercetin-3-O-dipentoside [7]. Peak 22 showed a precursor ion at m/z 463 [M - H]-(C21H20O12)and its MS/MS spectrum presentedproduct ion at m/z 301 [14]. This peak was compared with authentic standard and identified as quercetin-3-O-glucoside (isoquercetrin).
Peak 16 showed a precursor ion at m/z 727 [M + H]+ (C32H38O19) and its MS/MS spectrum showed product ions atm/z 595, m/z 449 and m/z 287, which are characteristic of loss of terminal pentose unit, deoxy-hexose unit and hexose residue, respectively. That allowed the identification of this peak as kaempferol-3-O-hexose-O-deoxy-hexose-O-pentoside. Peak 23 showed precursor ions at m/z 581[M + H]+ and m/z 579[M - H]- (C26H28O15). Inthe positive ionization mode this peak showed MS/MS spectrum with product ions at m/z 449 and at m/z 287. Therefore, peak 23 was identified as kaempferol-3-O-hexose-pentoside. Peak 41showed precursor ions at m/z 743 [M + H]+ and m/z 741[M - H]- (C32H38O20). In the positive ionization mode, this peak showed a MS/MS spectrum with product ions at m/z 611 and at m/z 287, which are correspondent to a loss of terminal pentose unit and to an elimination of two hexose units, respectively and peak 41 was identified as kaempferol-3-O-di-hexose-pentoside. It is important to note thatproduct ion at m/z 287 showed a fragmentation pattern in agreement to kaempferol for all these peaks [7, 17].
Peak 19 showed a precursor ion at m/z 609 [M - H]- (C27H30O15) in the negative ionization mode, while in positive ionization mode this peak showed precursor ion at m/z 611 [M + H]+ and its MS/MS spectrum showed product ions characteristics for rutin at m/z 465, due to loss of a rhamnosyl unit, and at m/z 303, formed after loss of hexose residue (162 u) or the direct loss of rutinoside residue (rhamnosyl-(α1→6)-glucose) unit. Therefore, these data and comparison with authentic standard led to identification of peak 19 as quercetin-3-O-rutinoside (rutin) [7]. 
Peak 25 showed a precursor ion at m/z 593[M - H]-(C27H30O15)and its MS/MS spectrum presenteda product ion at m/z 285 attributed to the elimination of a rutinoside residue. Also in the positive ionization mode, this peak showed precursor ions at m/z 595[M + H]+, at m/z 449, produced after loss of terminal rhamnosyl unit and at m/z 287 formed after elimination of glucose residue. Therefore, this peak was identified as kaempferol-3-O-rutinoside.
 Peak 27 showed a precursor ion at m/z 551 [M + H]+, which produced a MS/MS spectrum with a product ion at m/z 303 formed after elimination of malonyl-hexose unit. Also,the MS/MS spectrum in the negative ionization mode showed an ion at m/z 505, formed after decarboxylation of the malonic acid unit [7, 18]. The calculated molecular formula was C24H22O15 and this peak was identified as quercetin-3-O-malonyl-hexoside. In a similar way, peak 36 was identified as kaempferol-3-O-malonyl-hexoside, since it showed precursor ions at m/z 535[M + H]+ and at m/z 533 [M - H]- (C24H22O14). The MS/MS spectra, in positive and negative ionization modes, showed product ions at m/z 287 and at m/z 285, respectively, both produced after loss of malonyl-hexose unit. 
Peak 32 showed precursor ions at m/z 611 [M + H]+ and at m/z 609 [M - H]- (C28H34O15). The MS/MS spectrum in positive ionization mode showed product ions at m/z 449 and m/z 303 due to losses of rhamnosyl and glucose units, respectively [19, 20]. This peak was identified as hesperetin-7-O-rhamnoglucoside and its identity was confirmed through comparison with authentic standard.
Peak 34 showed UV spectrum with maxima at 266, 290 and 345 nm, that is characteristic of chrysoeriol, and precursor ions at m/z 609 [M + H]+ and m/z 607 [M - H]- (C28H32O15).The MS/MS spectrum in the positive ionization mode showedproduct ions at m/z 463 and m/z 301, produced after elimination of146u followed by loss of 162u, indicating a disaccharide composed of rhamnose and glucose (neohesperidose). The nature of (1→2) interglycosidic linkage can be suggested by the evidence that ion at m/z 301 [(M + H) - 308]+ is much more abundant than ion at m/z 463 [(M + H) -146]+. Also,in the positive ionization mode, precursor ion at m/z 301showed product ions at m/z 286 and m/z 258 which are characteristics for chrysoeriol [21, 22]. Therefore, this peakwas identified as chrysoeriol-7-O-neohesperidoside.
Peak 24 showed UV spectrum characteristic for quercetin with a substituent in position 3 [10] and mass spectrum with a precursor ion at m/z 477 [M - H]- (C21H18O13). This precursor ion showed MS/MS spectrum with a product ion at m/z 301, that is correspondent to the loss of a glycuronyl unit. Moreover, in the positive ionization mode, this peak showed MS/MS spectrum characteristic for quercetin. Product ions at m/z 275 would correspond to the loss of the CO group, at m/z 257 is formed after loss of CO2 and at m/z 229 formed after loss of both CO and CO2groups [23]. Therefore, peak 24 was identified as quercetin-3-O-glycuronyl.
Peak 21 showed UV spectrum characteristic for luteolin glycosilated at position 7, with maxima absorptions at 253, 345nm and 267nm (sh) [10]. In the negative ionization mode, this peak showed a precursor ion at m/z 461 [M - H]- (C21H18O12) and its MS/MS spectrum showed a product ion at m/z 285, which is correspondent to luteolin and to the loss of a glycuronyl unit. In the positive ionization mode, this peak had precursor ions at m/z 463 [M + H]+ and at m/z 287. In addition, MS/MS spectrum of the later ion produced product ions at m/z 241, at m/z 161 and at m/z 153 (bp), characteristic to luteolin. Then, peak 21 was identified as luteolin-7-O-glycuronyl[24, 25].
Peak 31 showed UV spectrum with maxima absorption at 267 and 335nm, characteristic for apigenin with a substituent in position 7[10].  The mass spectrum in the negative ionization mode of this peak showed precursor ions at m/z 445 [M - H]-(C21H18O11) and at m/z 269, corresponding to the loss of a glycuronyl unit. In addition, in the positive ionization mode, were obtained precursor ions at m/z 447 [M + H]+ and at m/z 271, which showed a MS/MS spectrum with a product ion at m/z 153. Then, peak 31 was identified as apigenin-7-O-glycuronyl [25, 26].
Peak 37showed UV maxima at 267, 344 and 250nm (sh), indicating a substituent in position 7 of chrysoeriol [10]. In the positive ionization mode, this peak showed precursor ions at m/z 477 [M + H]+ (C22H20O12) and at m/z 301, corresponding to the loss of a glycuronyl unit. A further fragmentation of the precursor ion at m/z 301 resulted in a product ion at m/z 286, produced by the loss of methyl group [27]. Therefore, peak 37 was identified as chrysoeriol-7-O-glycuronyl.
Peak 60 showed UV spectrum with maxima absorptions at 265 and 330nm, characteristic for acacetin with a substituent in position 7 [10]. The mass spectrum showed precursor ions at m/z 461 [M + H]+ (C22H20O11) and at m/z 285, the latter corresponding to the aglycone and to the loss of a glycuronyl unit. Further fragmentation of the precursor ion at m/z 285 resulted in product ions at m/z 270 and at m/z 242, corresponding to fragmentation pattern of acacetin. These data led to the identification of acacetin-7-O-glycuronyl [28].
Peaks 18 and 30 showed UV maxima at 286 and 325 nm (sh) and a precursor ion at m/z 463 [M - H]-. The MS/MS spectrum of this ion showed a product ion at m/z 287, that is correspondent to the loss of glycuronyl unit. These peaks were identified as two positional isomers of eriodyctiol-glycuronyl (C21H20O12) [8].
Peak 58 showed precursor ions at m/z [M + H]+ 595 (C30H26O13) and at m/z 287 [29]. After comparison of relative retention time and fragmentation with an authentic standard compound, peak 58 was identified as kaempferol-3-O-(6-p-coumaroyl)-glycoside (tiliroside). Peak 55 had a fragmentation pattern similar to peak 58 and presented precursor ions at m/z 757 [M + H]+ and m/z 755 [M - H]- (C37H40O17). The MS/MS spectrum obtained in the positive ionization mode showed product ions atm/z 611,produced after loss of a rhamnosyl unit, m/z 471, m/z 325, m/z 307, m/z 287 and m/z 163. The product ion atm/z 325 showed a fragment at m/z 163, indicating the presence of a caffeoyl unit, leading to the annotation of kaempferol-3-O-hexose-caffeoyl-rhamnoside.
Peak 46 showed UV spectrum with maxima absorptions at 264 and ≈ 328nm and a shoulder at 290 nm. This peak showed precursor ions at m/z 609[M - H]-and atm/z 611 [M + H]+ (C27H30O16). Comparison with literature [30] and with authentic standard led to its identification as isoorientin-3”-O-glucupyranoside. 
Peak 47 showed precursor ions at m/z 773 [M + H]+ (C36H36O19), m/z 627, m/z 471, m/z 325, m/z 303 in the positive ionization mode. After comparison with authentic standard, it was identified as quercetin-3-O-(4″′-O-trans-caffeoyl)-α-L-rhamnopyranosyl-(1→6)-β-D-galactopyranoside. It is important to note that precursorion at m/z 325 formed a product ion at m/z 163, indicating the presence of a caffeoyl unit and the precursor ion at m/z 303 showed the product ions characteristics for quercetin, as was discussed above [31]. 
Peak 50 showed a precursor ion at m/z 385 [M - H]-  (C19H14O9) and the MS/MS led to a product ion atm/z 301due to putative methacrylate unit elimination. This product ion as well as UV maxima of this peak are both characteristic for quercetin as has been demonstrated above. Then, it was identified as putative quercetin-3-O-methacrylate [32].
Peak 76showed a precursor ion at m/z 617 [M + H]+ (C31H20O14). Its MS/MS spectrum presented product ions at m/z 315, putatively formed after quercetin unit elimination, and at m/z 303, which showed a fragmentation pattern characteristic for quercetin, as was discussed above. It was putatively identified as 4H-1-benzopyran-4-one-8,8'-methylenebis[2-(3,4-dihydroxyphenyl)-3,5,7-trihydroxy (8,8"-methylene-bisquercetin) [33].
Sesquiterpene Lactones
Peak 66 showed precursor ions at m/z 461 [M + Na]+, m/z 421 [(M + H) - H2O]+andm/z 439 [M + H]+ (C21H26O10). In the positive ionization mode, the MS/MS spectrum of the protonated moleculeproduced ions at m/z 421, m/z 379 (bp), m/z 361, m/z 337, m/z 319, m/z 277, m/z 259, m/z 241 and m/z 231, formed after consecutive losses of acetateand water units. After comparison with authentic standard, it was identified as glaucolide B [9, 34, 35]. Peak 64 showed precursor ion at m/z 439 [M + H]+ (C21H26O10) and the same product ions as peak 66. Comparison with peak 66 and with literature data for Vernonia genus led to the putative identification of this peak as 8β-acetoxy-10β-hidroxyhirsutinolide-1,13-O-diacetate [36]. 
Peak 42 showed precursor ion at m/z 369 [M + H]+ (C18H24O8). In the positive ionization mode, the MS/MS spectrum showed product ions at m/z 351, atm/z 309 suggesting neutral losses of water and acetate, respectively. Further loss of acetate followed by water led to m/z 291 (bp) and one more loss of water led to m/z 273. Also, this peak was compared with an authentic standard and its identity was confirmed as 8α-acetoxy-10α-hydroxy-13-O-methylhirsutinolide [37, 38, 39]. In a similar way, the peak 38 was identified as acetoxy-hydroxy-O-methylhirsutinolide since it showed precursor ions at m/z 369 [M + H]+ (C18H24O8) and at m/z 391 [M + Na]+. The MS/MS spectrum of this last precursor ion showed product ions at m/z 331 (bp) and at m/z 309, both suggesting losses of acetate, at m/z 291 indicating losses of acetate followed by water and at m/z 273 due to further loss of water. 
[bookmark: _GoBack]Peak 51 showed precursor ions at m/z 397 [M + H]+ (C19H24O9), m/z 379 (bp), m/z 319, m/z 259 and m/z 213. In the positive ionization mode, the precursor ion m/z 397 showed MS/MS spectrum with product ions at m/z 379 and m/z 337, formed after neutral losses of water and acetate, respectively, at m/z 319 (bp) formed after loss of acetate unit, at m/z 277 formed after loss of acetate of m/z 337, at m/z 259 formed after loss of acetate of m/z 319, and at m/z 241 produced after dehydration. After comparison with authentic standard, it was identified as 8α,13-diacetoxy-10α-hydroxyhirsutinolide [37]. In a similar way, peak 54 was identified as diacetoxy-hydroxyhirsutinolide, since it showed the same fragmentation pattern as peak 51. 
Peak 52 showed a precursor ion at m/z 411 [M + H]+ (C20H26O9) and MS/MS spectrum formed product ions at m/z 397, m/z 379 (bp), m/z 333, m/z 319, m/z 301, m/z 291, m/z 277, m/z 273, m/z 259, m/z 241 and m/z 217 formed after several eliminations of water and acetate units. Based on fragmentation pattern and on occurrence of this compound in the Vernonia genus, it was putatively identifiedas 1,4-epoxy-1-methoxy-8,13-diacetoxy-10-hydroxygermacra-5(E),7(11)-dien-6,12-olide[38]. Peak 61 showed the same precursor ion as peak 52 and was putatively identified as 8β-propioniloxy-10β-hydroxyhirsutinolide-13-O-acetate, since it was previously isolated in the Vernonia genus [36] and showed MS/MS spectrum with product ions at m/z 351 (bp) produced after neutral loss of acetate, at m/z 277, indicating losses of acetate followed by water and at m/z 259 formed by another loss of water.
The peak 65 showed UV maxima at 286 nm, suggesting extended conjugation, that is typical to the butadienolide moieties present in hirsutinolides. The MS spectrumshowed a precursor ion at m/z 423 [M + H]+ (C21H26O9) and its MS/MS spectrum presentedproduct ions at m/z 405 (bp), produced after dehydratation, m/z 345, formed after loss of acetate, m/z 337, formed after loss of methacrylate and m/z 319, formed after dehydration of m/z 337. Then, it was identified as piptocarphin A [40] and had its identity confirmed by comparison with an authentic standard. Peak 75 differs from peak 65 just by a tiglate group (100 u) loss in positive ionization mode instead of methacrylate (86 u). It presentedprecursor ion at m/z 437 [M + H]+(C22H28O9) and product ions at m/z 405 (bp) and m/z 319 formed after losses of tiglate and water units. Therefore, it was identified as piptocarphin B [40].
Peak 74 showed UV maxima at 230 nm, characteristic for glaucolides [41].This peak showed a precursor ion at m/z 465 [M + H]+(C23H28O10) and its MS/MS spectrum showed product ions at m/z 447 (bp), m/z 405 and m/z 387, produced after acetate elimination followed by dehydration, m/z 345, produced after losses of two acetate units and m/z 319 produced after losses of acetate and methacrylate units.It was identified as glaucolide A and compared with an authentic standard.
Other Classes 
Peak 10 showed a precursor ion m/z 360 [M + H]+(C18H17NO7) and its MS/MS spectrum showed product ion atm/z 163, correspondent to loss of caffeoyl. UV maxima absorptions at 290 and ≈ 320nm confirm a caffeoyl moiety. Then, it was identified as clovamide (N-coumaroyl-3-hydroxytyrosine) [42, 43, 44].
Finally, peaks 28, 63, 67, 68, 69, 70, 71, 72, 73, 79, 80 and 81 were detected only in V. glabrata, V. linearifolia and V. onopordioides, which were the only species that showed a positive result during foam test, indicating that these species may producesaponins. These peaks also did not showed significant absorption on UV and mass spectra of all these peaks presentedconsecutive losses of sugars units leading to fragment ions corresponding to the aglycones. Thus, these peaks were putatively assigned to saponins, which are known to occur in some African Vernonia species [45].

Table S1 - Identification of HPLC chromatographic peaks of species from genus Vernonia Schreb and data taken from HPLC-UV-MS and HPLC-UV-MS/MS analyses
	Peak
	RRt (min)
	Compound
	Positive Ionization
	Positive Ionization
	Negative Ionization
	Negative Ionization
	UV max (nm)

	 
	 
	 
	TIC Chromatogram Ions (m/z)
	MS/MS
	TIC Chromatogram Ions (m/z)
	MS/MS
	 

	1
	4.6
	3-O-(E)-caffeoylquinic acid
	[M + H]+ 355.1026 bpa, [(M + H) - QA]+ 163
	15eV: 355 → 163 bp
	[M - H]-  353.0879, [(M - H) - CAFb]- 191
	15eV: 353 →191 bp, 179
	300, 325

	2
	4.9
	 not identified
	[M + H]+ 447.1295 bp, 409.1873, 303.0263,
205,1961 bp
	5eV: 409 → 205, 188; 5eV: 205→ 188 bp
	 -
	 -
	278

	3
	5.0
	5-O-(E)-caffeoylgalactaric acid
	[M + H]+ 373.0756 bp
	15eV: 373 → 163 bp
	[M - H]-  371.0611 bp
	15ev: 371 →209, 191 bp
	299, 327

	4
	7.5
	5-O-(E)-caffeoylquinic acid
	[M + H]+ 355.1015 bp, [(M + H) - QA]+ 163
	15eV: 355 → 163 bp
	[M - H]-  353.0890 bp, [(M - H) - CAF]- 191
	15eV: 353 →191 bp, 179
	299, 325

	5
	8.2
	4-O-(E)-caffeoylquinic acid
	[M + H]+ 355.1019 bp, [(M + H) - QA]+ 163
	15eV: 355 → 163 bp
	[M - H]-  353.0888 bp, [(M - H) - CAF]- 191
	15eV: 353 →191, 179, 173 bp
	300, 325

	6
	9.4
	5-p-coumaroylquinic acid
	[M + H]+ 339.147 bp
	 -
	[M - H]-  337.0945, [(M - H) - Coc]- 191
	15 eV: 191 bp, 173
	311

	7
	10.0
	luteolin-6,8-di-C-hexoside 
	[M + H]+ 611.1601 bp
	20eV: 611 → 593, 575, 557, 529, 527, 515, 497, 473 bp
	[M - H]-  609.1463 bp
	25eV: 609 → 489, 469, 399
	258she, 269, 344

	8

9
	10.5

10.9
	5-O-(E)-feruloylquinic acid

vicenin-2*
	 -

[M + H]+ 595.1644 bp
	 -

15eV: 595 → 577, 559, 541, 523, 457 bp, 427
	[M - H]-  367.1048 bp, [(M - H) - FERd]- 191
[M - H]-  593.1502 bp
	15eV: 367 → 191 bp, 173
22eV: 593 → 575, 503, 473 bp, 383, 353
	299, 324
269, 329

	10
	11.6
	clovamide
	[M + H]+ 360.1079 bp
	10eV: 360 → 198, 163 bp
	[M - H]-  358.1925 bp, 222.0375
	15eV: 358 → 222, 178, 161
	290, 320

	11
	12.2
	quercetin-3-O-deoxy-hexose-O-hexose-O-pentoside
	[M + H]+ 743.1981 bp
	5eV: 743 → 611, 597, 465, 449, 303 bp
	[M - H]-  741.188 bp
	27eV: 741 → 301, 300
	254, 266sh 295sh, 350

	12
	12.4
	orientin
	[M + H]+ 449.1067 bp
	15eV: 449 → 431, 413, 395,  383, 353, 329, 31, 299 bp
	[M - H]-  447.0930 bp
	15eV: 447 → 357, 327 
	255, 267, 290sh, 341

	13
	12.6
	quercetin-3-O-hexose-O-pentoside
	[M + H]+ 597.1432, [(M + H) - pentose]+ 465.1025, [(M + H) - pentose-hexose]+ 303.0497 bp
	10eV: 597 → 465, 303 (bp)
20eV: 303 → 285, 275, 257 bp, 229, 201, 165, 153, 137
	[M - H]-  595.1316 bp
	20eV: 595 → 301, 300
	270, 290sh, 343

	14
	13.0
	quercetin-3-O-di-hexose-O-pentose
	[M + H]+ 759.1828, [MH - hexose]+ 597.2467, [(M + H) - pentose - dihexose]+303.0287 bp
	10eV: 759 →: 693, 627, 303; 20eV: 303 → 285, 275, 257,229 bp,  
	[M - H]-  757.1597 bp
	18eV: 757→ 595, 301, 300
	257, 270sh, 290sh, 354

	
15
	
13.4
	
vitexin*
	
[M + H]+ 433.1119 bp
	
15eV: 433 → 415, 397, 379, 367, 351, 337, 313 bp, 295
	
[M - H]-  431.0983 bp
	 
-
	
268, 290sh, 328

	16
	13.5
	kaempferol-3-O-hexose-O-deoxy-hexose-O-pentoside
	[M + H]+ 727.2053 bp, [M + H - pentose]+ 595.1638, [(M + H) - pentose - hexose - hexose]+ 287.0544
	10eV: 727 → 595, 581, 287 bp, 279; 20eV: 287 → 259, 241, 213 bp, 165
	[M - H]-  725.1930 bp
	 -
	265, 293sh, 341

	17
	13.6
	isovitexin*
	[M + H]+ 433.1112 bp
	15eV: 433 → 415, 397, 379, 367, 361, 337, 313, 283 bp
	[M - H]-  431.0941 bp
	 -
	268, 290sh, 328

	18
	13.7
	eryodictyol-glycuronyl
	[M + H]+ 465.0998 bp, [(M + H) - glycuronyl]+ 289.0685 
	15eV: 465 → 289; 10eV: 289 → 163, 153 bp
	[M - H]-  463.0987 bp
	15eV: 463→ 287
	286, 325 sh

	19
	13.8
	rutin*
	[M + H]+ 611.1605 bp, [(M + H) - rhamnosyl]+ 465.1017, [(M + H) - rhamnosyl - glucose]+ 303.0480
	10eV: 611 → 465, 303; 22eV: 303 → 285, 275, 257, 229 bp, 201, 
	[M - H]-  609.1456 bp
	25eV: 609 → 301
	254, 270sh, 295 sh, 352

	
	
	
	
	165, 153
	

	20
	13.9
	quercetin-3-O-dipentoside
	[M + H]+ 567.1341 bp, [M + H - pentose]+ 435.0919, [(M + H) - dipentose]+ 303.0493
	10eV: 567 → 435, 417, 399, 303 bp, 211; 20eV: 303 → 285, 257, 229 bp,
	[M - H]-  465.1136 bp
	-
	255, 267sh, 349

	
	
	
	
	201, 165,0153
	
	

	


21
	


14.0
	


luteolin-7-O-glycuronyl
	


[M + H]+ 463.0854 bp, [(M + H) - glycuronyl]+ 287.0528
	


15eV: 463 → 287; 18eV: 287 → 269, 245, 153 bp
	


[M - H]-  461.0695 bp
	


15eV: 461 → 285
	


253, 267sh, 345

	22
	14.1
	isoquercetrin*
	[M + H]+ 465.0988 bp [(M + H)  - glycoside]+ 303.0469
	 -
	[M - H]-  463.0865 bp
	20eV: 463 → 301
	290, 348

	23
	14.1
	kaempferol-3-O-hexose-O-pentoside
	[M + H]+ 581.1515 bp, [(M + H) - pentose]+ 449.1087, [(M + H) - pentose -hexose]+ 287.0545
	10eV: 581 → 449, 287; 20eV: 287 → 259, 258, 241, 213 bp, 165, 153
	[M - H]-  579.1264 bp
	 -
	268, 290sh, 349

	24
	14.2
	quercetin-3-O-glycuronyl
	[M + H]+ 479.0817 bp [M + H - glycuronyl]+ 303.0499
	10eV: 479 → 303; 30eV: 303, 285,275, 257 bp
	[M - H]-  477.0697 bp
	15eV: 477 → 301
	254, 270sh, 295sh, 357

	25
	14.5
	kaempferol-3-O-rutinoside
	[M + H]+ 595.0765 bp [(M + H)  - rhamnosyl]+ 449.0589
[(M + H) - rhamnosyl -
	20eV: 595 → 287
	[M - H]-  593.1491 bp
	20eV: 593 → 285
	264, 295sh, 344

	
	
	
	glucose]+ 287.988
	
	
	
	

	26
	14.9
	3,4-di-O-(E)-caffeoylquinic acid
	[M + H]+ 517.1335 bp, [(M + H)  - H2O]+ 499.0635, 
[(M + H) - QA]+ 163.0899
	-
	[M - H]-  515.1193 bp
	15eV: 515→ 353, 335, 191, 179 bp, 173
	299, 325

	



27
	



15.1
	



quercetin-3-O-malonyl-hexoside
	



[M + H]+ 551.1017 bp
	



10eV: 551 → 303; 15eV: 303 → 285, 257, 229 bp, 201, 165, 153
	



[M - H]-  549.0855 bp
	



15eV: 549 → 505 bp, 301
	



255, 270,
295sh, 351

	28
	15.2
	C18H16O6
	 -
	 -
	[M - H]- 327.1001
	 -
	- 

	29
	15.3
	3,5-di-O-(E)-caffeoylquinic acid
	[M + H]+ 517.1303 bp, [(M + H) - H2O]+ 499.0659,
	 -
	[M - H]-  515.1193 bp
	15eV: → 353 bp, 191, 179 bp
	299, 325

	 
	 
	 
	[(M + H) - QA]+ 163.0989
	 
	 
	 
	 

	30
	15.7
	eriodictyol-glycuronyl
	[M + H]+ 465.0990 bp, [(M + H) - glycuronyl]+ 289.0683
	15eV: 465 → 289; 10eV: 289 → 271, 163, 
	[M - H]-  463.0987 bp
	15eV: 463 → 287
	283, 328sh

	 
	 
	 
	
	153 bp
	 
	 

	31
	15.9
	apigenin-7-O-glycuronyl
	[M + H]+ 447.0903 bp [(M + H) - glycuronyl]+ 271.0584
	10eV: 447 → 271; 18eV: 271 → 253, 229,
	[M - H]-  445.0757 bp
	10eV: 445 → 269
	267, 335

	
	
	
	
	153 bp
	
	

	32
	16.0
	hesperetin-7-O-rhamnoglucoside*
	[M + H]+ 611.1937 bp [(M + H) - glucose]+ 449.1401
	10eV: 611 → 449, 345, 303 
	[M - H]-  609.1855 bp
	 -
	283, 339sh

	33
	16.0
	quercetin-3-O-di-hexose-O-pentoside
	[M + H]+ 759.1799 bp, [(M + H) - pentose]+ 627.1370
457.1369, [(M + H)– pentose - hexose - hexose]+303.0484
	10eV: 759 → 627, 597, 325 bp, 303; 20eV: 303 → 285, 275, 257, 229 bp, 201, 165
	[M - H]-  757.1602 bp
	25eV: 757 → 595, 301
	252, 268,
300 sh,
332

	

34
	

16.2
	

chrysoeriol-7-O-neohesperidoside 
	

[M + H]+ 609.1795 bp
	

15eV: 609 → 463, 301; 22eV : 301 → 286,
	

[M - H]-  607.1683 bp
	

15eV: 607 → 299
	

266, 290 sh, 345

	35
	16.4
	4,5-di-O-(E)-caffeoylquinicacid
	[M + H]+ 517.1338 bp, [(M + H) - H2O]+ 499.0877, 
	 -
	[M - H]-  515.1196 bp
	20eV: 353, 191, 179, 173 bp
	299, 325

	 
	 
	 
	[(M + H) - QA]+ 163.0543
	 
	 
	 
	 

	36
	16.7
	kaempferol-3-O-malonylhexoside
	[M + H]+ 535.1069 bp, [(M + H) - malonyl - hexose]+ 287.0539
	10eV: 535 → 287
	[M - H]-  533.0946 bp
	15eV: 533 → 489 bp, 285
	270, 345

	37
	16.8
	chrysoeriol-7-O-glycuronyl 
	[M + H]+ 477.1005 bp, [(M + H) - glycuronyl]+ 301.0681
	10eV: 477 → 301; 12eV: 301
	[M - H]-  475.0885 bp
	10eV: 475 → 299
	250 sh, 267, 344

	 
	 
	 
	
	→ 286, 258
	
	
	

	38
	16.9
	acetoxy-hydroxy-methylhirsutinolide
	[M + Na]+ 391.1378 bp, [M + H]+ 369.1547
	10eV: 391 →331 bp, 309, 291, 273
	[M - H]-  367.1422 bp
	 -
	286

	39
	17.0
	3,4-O-(E)-p-coumaroylcaffeoylquinic acid
	[M + H]+ 501.1363 bp
	 -
	[M - H]-  499.1243 bp
	15eV: 499 → 337, 191, 173, 163 bp
	299, 316

	40
	17.1
	3,5-O-(E)-caffeoyl-p-coumaroylquinic acid
	 -
	 -
	[M - H]-  499.1243 bp
	15eV: 499 → 353, 337, 191 bp, 179, 163
	299, 320

	41
	17.2
	kaempferol-3-O-di-hexose-O-pentose
	[M + H]+ 743.1794 bp, [(M + H) - pentose]+ 611.1444,  457.1357, 287.0570
	10eV: 743 → 611, 457, 325 bp, 295, 287, 163;
	[M - H]-  741.1682 bp
	27eV: 741 → 285
	266, 300sh, 328

	 
	 

	 
	 
	20eV: 287 → 259, 
241, 213 bp
	 
	 

	
42
	 
17.4
	 
8α-acetoxy-10α-hydroxy-13-O-methylhirsutinolide*
	 
[M + Na]+ 391.1378 bp, [M + H]+ 369.1547, 291
	
10eV: 391 → 331 bp, 309, 291, 273, 259, 241, 213; 5eV: 369 
	 
[M - H]-  367.1422 bp
	 
-
	
 286

	 
	 
	 
	
	→ 351, 309, 291 bp, 277, 273, 259, 241, 231, 217, 215
	
	
	 

	43
	17.5
	3,4-O-(E)-caffeoylferuloylquinic acid
	[M + H]+ 531.1335 bp
	 -
	[M - H]-  529.1371 bp
	15eV: 529 → 367 bp, 353, 191
	299, 326

	44
	17.7
	3,4-O-(E)-feruloylcaffeoylquinic acid
	[M + H]+ 531.1335 bp
	 -
	[M - H]-  529.1371 bp
	15eV: 529 → 367, 353 bp, 
	299, 325

	45
	18.0
	3,4-O-(E)-caffeoyl-p-coumaroylquinic acid
	[M + H]+ 501.1363 bp
	 -
	[M - H]-  499.1250 bp
	15eV: 499 → 361, 337bp, 173bp, 163
	295, 315

	

46
	

18.1
	

isoorientin 3”-O-glucopyranoside*
	

[M + H]+ 611.1421 bp, 501.1368, 325.1268, 303.1468
	

10eV: 611 → 325, 287 bp, 163; 20eV: 287 → 259, 241 213 bp
	

[M - H]-  609.1264 bp
	

15eV: 609 → 323, 285
	

264, 290sh, 328

	
	
	
	
	165, 153
	
	

	47
	18.1
	4,5-O-(E)-caffeoyl-p-coumaroylquinic acid
	[M + H]+ 501.1363 bp
	- 
	[M - H]-  499.1250 bp
	15eV: 499 → 361, 337, 191 bp 173
	295, 315

	48
	18.2
	quercetin-3-O-(4″′-O-trans-caffeoyl)-α- rhamnopyranosyl-(1 → 6)-β-galactopyranoside*
	[M + H]+ 773.2581bp, 627.1347, 471.2612, 325.1338
	20eV: 773 → 627, 471, 325, 307, 303, 289, 163; 10eV: 627 → 325, 307, 303, 289; 10eV: 471 → 325, 163
30eV: 303→ 285, 275, 257 bp, 229, 201, 165
	[M - H]-  771.1759 bp, 469.1523, 385.1347, 301.1223
	15eV: 771 → 301
	250, 268sh, 300, 330

	49
	18.4
	3,4-O-(E)-caffeoyl-p-coumaroylquinic acid
	[M + H]+ 501.1363 bp
	 -
	[M - H]-  499.1243 bp
	15eV: 499 → 337 bp, 191, 173 bp, 163
	299, 316

	50
	18.5
	quercetin-3-O-methacrylate
	 -
	 -
	[M - H]-  385.0894 bp
	15eV: 385 → 301
	270, 295sh, 332

	51
	18.6
	8α,13-diacetoxy-10α-hydroxyhirsutinolide*
	[M + H]+ 397.1483, 379 bp, 319.0877, 259.1344, 213.8766
	5eV: 397 → 379, 357, 337, 319bp, 301, 277, 259, 241, 231, 217, 
	[M - H]-  395.1368 bp
	 -
	286

	
	
	
	
	213, 199
	
	
	

	52
	18.8
	putative 1,4-epoxy-1-methoxy-8,13-diacetoxy-10-hydroxygermacra-5(E), 7(11)-dien-6,12-olide
	[M + H]+ 411.1627, 393.8976, 333.3457 bp, 301.1322, 273.7764, 199.0989
	5eV: 411 → 397, 379 bp, 333, 319, 301, 291, 277, 273, 259, 241, 217, 213
	[M - H]-  409.1563 bp
	 -
	286

	53
	18.9
	di-O-p-coumaroylquinic acid
	[M + H]+ 485.1345 bp
	 -
	[M - H]-  483.1343 bp
	15eV: 483 → 337, 319, 173, 163 bp
	300, 312

	54
	19.0
	diacetoxy-hydroxyhirsutinolide
	[M + H]+ 397.1485 bp
	10eV: 397 → 379, 345, 337, 319 bp, 277, 259, 241, 213
	[M - H]-  395.1311 bp
	 -
	286

	55
	19.4
	kaempferol-3-O-hexose-O-caffeoyl-O-rhamnoside
	[M + H]+ 757.1988 bp
	20eV: 757 → 611, 471, 325, 307, 287, 163; 
	[M - H]-  755.1835 bp
	15eV: 755 → 624, 469, 285 bp
	266, 300, 327

	
	
	
	
	10eV: 471 → 325, 163; 30eV: 287 → 259, 258, 241, 213, 163, 153 bp
	
	
	

	56
	19.6
	luteolin*
	[M + H]+ 287.0543 bp
	30eV: 287 → 269, 259, 258, 241, 213, 153 bp
	[M - H]-  285.0395 bp
	20eV: 285 → 241, 217, 201, 199, 184, 175
	252, 265sh, 295sh, 353

	57
	20.1
	3,4-di-O-(E)-p-coumaroylquinic acid
	[M + H]+ 485.1345 bp
	 -
	[M - H]-  483.1343 bp
	15eV: 483 → 337, 163bp
	300, 312

	58
	20.4
	tiliroside*
	[M + H]+ 595.1444 bp
	8eV: 595 → 309, 287, 165, 147
	[M - H]-  593.1251 bp
	20eV: 593 → 285
	265, 295sh, 

	
	
	
	
	
	
	
	355sh

	59
	20.5
	isorhamnetin*
	[M + H]+ 317.0669 bp
	30eV: 317 → 302, 301 bp, 285, 274, 273, 257, 
245, 228, 217
	[M- H]-  315.0536 bp
	20eV: 315 → 300 bp, 271, 255, 243, 227, 214
	255, 265sh, 290sh, 354

	60
	20.9
	acacetin-7-O-glycuronyl
	[M + H]+ 461.1033 bp, [MH - glycuronyl]+ 285.0730
	10eV: 461 → 285; 27eV: 285 → 267, 253, 239
	[M - H]-  459.0923 bp
	5eV: 459 → 283
	265, 330

	61
	22.2
	putative 8β-propioniloxy-10β-hidroxyhirsutinolide-13-O-acetate
	[M + H]+ 411.1657 bp
	5eV: 411 → 351 bp, 277, 259, 241, 217, 215
	 -
	 -
	285

	62
	22.7
	kaempferol
	[M + H]+ 287.0541 bp
	25eV: 287 → 258, 231, 213 bp, 165, 153
	[M - H]-  285.0432 bp
	 -
	266, 289, 363

	


63
	


23.6
	


C40H66O15, putative saponin
	


M + H]+ 787.4457 bp,
[(M + H) - hexose]+ 625.3816, 589.3726,413.2491
	


-
	


[M - H]-785.4165
	


-
	


-

	64
	23.7
	putative 8β-acetoxy-10β-hidroxyhirsutinolide-1,13-O-diacetate
	[M + H]+ 439.1577, 421.1469 bp
	5eV: 439 → 421, 379 bp, 361, 337, 319, 277, 259, 241, 231, 213
	 -
	 -
	287

	

65
	

24.5
	

piptocarphin A*
	

[M + H]+ 423.1627, [M +Na]+ 445.1414, [M + K]+ 
	

5eV: 423 → 405, 345, 319 bp, 301,
	 

-
	 

-
	

286

	
	
	
	461.1657, [(M + H) - H2O]+ 405.1532 bp,  [(M + H) - H2O - C2H4O2]+ 345.1269,  [(M + H)  - C4H6O2]+  337.1236,  [(M + H)  - C4H6O2 - H2O]+ 319.1144
	277, 259, 241, 231 
213; 5eV: 405 → 345, 
319, 301, 277, 259, 
241, 231, 213, 199, 
189, 173
	
	

	66
	24.8
	glaucolide B*
	[M + H]+ 439.1577, [M +Na]+ 461.1380, [(M + H) - H2O]+  421.1469 bp,
	5eV: 439 → 421, 379 bp, 361, 337, 319, 277, 259, 241, 231,213, 199, 171
	 -
	-
	230, 287

	67
	24.9
	C46H74O16, putative saponin
	[(601.4012) - rhamnosyl]+
455.3492 bp



	-
	941.5122, 530.2760 bp
	-
	-

	68
	25.9
	C40H66O14, putative saponin
	[M + H]+ 771.4416, [(M +
H) - hexose]+609.3991,329.2508 bp
	-
	829.4649
	-
	-

	69
	27.0
	3,7-dimethoxy-5,3',4'-trihydroxyflavone*
	[M + H]+ 331.0802 bp
	15eV: 331 → 316, 287, 25eV: 
	[M - H]- 769.4260
	 -
	268, 355

	
	
	
	
	 331 → 315, 288, 287,273, 245
	
	
	

	70
	27.4
	C40H66O14, putative saponin
	[M + H]+ 771.4473, [(M + H) - hexose]+609.3981, 411.3250bp
	-
	[M - H]- 769.4404
	-
	-

	71
	27.7
	C42H68O11,putative saponin
	[M + H]+ 781.4303, [(M + H) - rhamnosyl]+ 635.4167,  453.3356 bp
	-
	839.4977 bp
[M - H]- 779.4150
	-
	-

	72
	28.0
	C40H66O14, putative saponin
	[M + H]+ 771.4531, [(M + H) - hexose]+609.3987, 447.3403
	-
	829.4657 bp, [M - H]- 769.4406
	-
	-

	73
	28.1
	C46H74O16, putative saponin
	[(601.4180) - rhamnosyl]+455.3512 bp
	-
	941.5119 bp, 530.2750
	-
	-

	74
	28.2
	glaucolide A*
	[M + H]+ 465.1759, [M +Na]+ 487.1525, [M + K]+  503.1232, [(M + H) - H2O]+ 447.1650 bp, 405.1506, [(M + H) - H2O -C2H4O2]+ 387.1400, [(M + H) - 2C2H4O2]+ 345.1337, [(M + H) - C2H4O2 - C4H6O2]+ 319.1141
	5eV: 465 → 447 bp, 405, 387, 363, 345, 319, 281, 259, 241, 213, 173
	 -
	 -
	230

	75
	28.5
	piptocarphin B
	[M + H]+ 437.1789, [M + Na]+ 459.1614, 405.1532 bp, [(M + H) - C5H8O2 - H2O]+ 319.1149, [(M + H) - C5H8O2-C2H4O2 - H2O]+ 259.0946
	5eV: 437 → 405, 345, 319 bp, 277, 259, 241; 5eV: 405 → 361, 345, 319, 277, 259, 241, 213, 189
	 -
	-
	285

	76
	29.0
	8, 8"-methylene-bisquercetin
	[M + H]+ 617.0873 bp
	15eV: 617 → 327, 317, 315, 303 bp, 25eV: 617 → 327, 317, 315, 303, 302, 
	[M - H]-  615.0782 bp, 299.0184
	15eV: 615 → 299
	268, 302, 350

	
	
	
	
	301; 15eV: 303
	
	
	

	
	
	
	
	→ 285 bp, 201, 165
	
	
	

	77
	29.1
	not identified
	-
	-
	839.4807 bp, [M - H]- 779.4596
	-
	-

	78
	29.8
	3’,4’-dimethoxyluteolin*
	[M + H]+ 315.0832 bp
	18eV: 315 → 300, 272, 257, 243, 215, 169; 35eV: 315 → 300, 272, 257
	[M - H]- 313.0879
	15eV: 313 → 298, 283, 255
	268, 346

	79
	31.5
	C46H74O15, putative saponin
	[(585.4011) - rhamnosyl]+ 439.3554 bp
	-
	925.5175 bp
	-
	-

	80
	32.3
	C42H68O11,putative saponin
	[M + Na]+ 803.4638, 439.3556 bp
	-
	839.4802 bp, [M - H]- 779.4403
	-
	-

	81
	32.9
	[bookmark: OLE_LINK9]C40H66O13, putative saponin
	[M + Na]+ 777.4424, , 569.3790 bp, 407.3590
	 -
	[M - H]- 753.4689
	 -
	 -


abp – base peak; bCAF – caffeoyl; cCo – coumaroyl; dFER – feruloyl; esh – shoulder
*standard compounds used for confirmation of compounds
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