
Table S3 The detailed information on the malonylglycosylated and 
acetylglycosylated conjugates of polyphenols. 
 

Name 
Exact 
mass 

Formula 
Characteristic fragment 

ions 
Neutral 

loss 
Ref 

liquiritigenin-
malonylglucoside 

504.1268 C24H24O12 

[aglycone+H] + C15H13O4 
257.0814, 
[aglycone+H–B ring] + 
C9H7O3 163.0395, 
1,4B+ C9H7O2 147.0446, 
1,3A+ C7H5O3 137.0239 

248.0532 [45] 

naringenin-
malonylglucoside 

520.1217 C24H24O13 

[aglycone+H] + C15H13O5 
273.0763, 
1,3A+ C7H5O4 153.0188, 
1,4B+ C9H7O2 147.0446 

248.0532 [46] 

pinocembrin-
malonylglucoside 

504.1268 C24H24O12 

[aglycone+H] + C15H13O4 
257.0814, 
1,3A+ C7H5O4 153.0188, 
1,4B+ C9H7O 131.0497 

248.0532 [47] 

hesperetin-
malonylglucoside 

550.1323 C25H26O14 

[aglycone+H] + C16H15O6 
303.0869, 
1,4B+ C10H9O3 177.0552, 
1,3A+ C7H5O4 153.0188, 
1,4B+–CH2–H2O C9H5O2 
145.029 

248.0532 [48] 

dihydrokaempferol-
malonylglucoside 

536.1166 C24H24O14 

[aglycone–H] – C15H11O6 
287.0556, 
[aglycone–H–H2O] – 
C15H9O5 269.045, 
[aglycone–H–CO] – 
C14H11O5 259.0606, 
0,2A– C8H5O4 165.0188, 
1,3A– C7H3O4 151.0031, 
1,4A– C6H5O3 125.0239 

248.0532 [49] 

kaempferol-
malonylglucoside 

534.101 C24H22O14 

[aglycone+H] + C15H11O6 
287.0556, 
0,2A+ C8H5O4 165.0188, 
1,3A+ C7H5O4 153.0188, 
0,3A+ C7H5O3 137.0239, 
0,2B+ C7H5O2 121.029 

248.0532 [50] 

cyanidin-
malonylglucoside 

535.1088 
C24H23O14

+ 

[aglycone]+ C15H11O6 
287.0556, 
0,2A+ C8H5O3 149.0239, 
0,2B+ C7H5O3 137.0239, 

248.0532 [51] 



Name 
Exact 
mass 

Formula 
Characteristic fragment 

ions 
Neutral 

loss 
Ref 

0,3A+ C7H5O2 121.029 

catechin-
malonylglucoside 

538.1323 C24H26O14 

[aglycone+H] + C15H15O6 
291.0869, 
1,4B+ C9H9O3 165.0552, 
1,4B+–H2O C9H7O2 147.0446, 
1,3A+ C7H7O3 139.0395, 
1,2B+ C7H7O2 123.0446 

248.0532 [27] 

catechin-methyl 
ether-

malonylglucoside 
552.1479 C25H28O14 

[aglycone+H] + C16H17O6 
305.1025, 
1,2A+–H2O C8H7O3 151.0395, 
1,4B+–H2O C9H7O2 147.0446, 
1,3A+ C7H7O3 139.0395, 
1,2B+ C8H9O2 137.0603 

248.0532 [27] 

daidzein-
malonylglucoside 

502.1111 C24H22O12 

[aglycone+H] + C15H11O4 
255.0657, 
[aglycone+H–CO] + 
C14H11O3 227.0708, 
[aglycone+H–CO–CO] + 
C13H11O2 199.0759, 
1,3A+ C7H5O3 137.0239 

248.0532 [52] 

formononetin-
malonylglucoside 

516.1268 C25H24O12 

[aglycone+H] + C16H13O4 
269.0814, 
[aglycone+H–CH3] + 
C15H10O4 254.0579, 
[aglycone+H–CH4] + 
C15H9O4 253.0501, 
[aglycone+H–CH4O] + 
C15H9O3 237.0552, 
[aglycone+H–CO–CO] + 
C14H13O2 213.0916, 
1,3A+ C7H5O3 137.0239 

248.0532 [52] 

genistein-
malonylglucoside 

518.106 C24H22O13 

[aglycone+H] + C15H11O5 
271.0606, 
[aglycone+H–CO] + 
C14H11O4 243.065, 
[aglycone+H–CO–CO] + 
C13H11O3 215.0708, 
1,3A+ C7H5O4 153.0188 

248.0532 [52] 

biochanin A-
malonylglucoside 

532.1217 C25H24O13 

[aglycone+H] + C16H13O5 
285.0763, 
[aglycone+H–CH3] + 
C15H10O5 270.0528, 

248.0532 [52] 



Name 
Exact 
mass 

Formula 
Characteristic fragment 

ions 
Neutral 

loss 
Ref 

[aglycone+H–CH4] + 
C15H9O5 269.045, 
[aglycone+H–CH4O] + 
C15H9O4 253.0501, 
[aglycone+H–CO–CO] + 
C14H13O3 229.0865, 
1,3A+ C7H5O4 153.0188 

glycitein-
malonylglucoside 

532.1217 C25H24O13 

[aglycone+H] + C16H13O5 
285.0763, 
[aglycone+H–CH3] + 
C15H10O5 270.0528, 
[aglycone+H–CO] + 
C15H13O4 257.0814, 
[aglycone+H–CH3–CO] + 
C14H10O4 242.0579, 
[aglycone+H–CO–CO] + 
C14H13O3 229.0865, 
1,3A+ C8H7O4 167.0344 

248.0532 [52] 

daidzein-
dimalonylglucoside 

588.1115 C27H24O15 

[aglycone+H] + C15H11O4 
255.0657, 
[aglycone+H–CO] + 
C14H11O3 227.0708, 
[aglycone+H–CO–CO] + 
C13H11O2 199.0759, 
1,3A+ C7H5O3 137.0239 

334.0536 [52] 

genistein-
dimalonylglucoside 

604.1064 C27H24O16 

[aglycone+H] + C15H11O5 
271.0606, 
[aglycone+H–CO] + 
C14H11O4 243.065, 
[aglycone+H–CO–CO] + 
C13H11O3 215.0708, 
1,3A+ C7H5O4 153.0188 

334.0536 [52] 

daidzein-glucoside-
malonylglucoside 

664.1639 C30H32O17 

[aglycone+H] + C15H11O4 
255.0657, 
[aglycone+H–CO] + 
C14H11O3 227.0708, 
[aglycone+H–CO–CO] + 
C13H11O2 199.0759, 
1,3A+ C7H5O3 137.0239 

248.0532+
162.0528 

[52] 

genistein-glucoside-
malonylglucoside 

680.1589 C30H32O18 
[aglycone+H] + C15H11O5 
271.0606, 
[aglycone+H–CO] + 

248.0532+
162.0528 

[52] 



Name 
Exact 
mass 

Formula 
Characteristic fragment 

ions 
Neutral 

loss 
Ref 

C14H11O4 243.065, 
[aglycone+H–CO–CO] + 
C13H11O3 215.0708, 
1,3A+ C7H5O4 153.0188 

genistein-
malonylglucoside-

pentoside 
650.1483 C29H30O17 

[aglycone+H] + C15H11O5 
271.0606, 
[aglycone+H–CO] + 
C14H11O4 243.065, 
[aglycone+H–CO–CO] + 
C13H11O3 215.0708, 
1,3A+ C7H5O4 153.0188 

132.0423+
248.0532 

[52] 

daidzein-
malonylglucoside-
malonylglucoside 

750.1643 C33H34O20 

[aglycone+H] + C15H11O4 
255.0657, 
[aglycone+H–CO] + 
C14H11O3 227.0708, 
[aglycone+H–CO–CO] + 
C13H11O2 199.0759, 
1,3A+ C7H5O3 137.0239 

248.0532+
248.0532 

[52] 

genistein-
malonylglucoside-
malonylglucoside 

766.1593 C33H34O21 

[aglycone+H] + C15H11O5 
271.0606, 
[aglycone+H–CO] + 
C14H11O4 243.065, 
[aglycone+H–CO–CO] + 
C13H11O3 215.0708, 
1,3A+ C7H5O4 153.0188 

248.0532+
248.0532 

[52] 

naringenin-
acetylglucoside 

476.1319 C23H24O11 

[aglycone+H] + C15H13O5 
273.0763, 
1,3A+ C7H5O4 153.0188, 
1,4B+ C9H7O2 147.0446 

204.0634 [46] 

liquiritigenin-
acetylglucoside 

460.1369 C23H24O10 

[aglycone–H] – C15H11O4 
255.0657, 
1,3A– C7H3O3 135.0082, 
1,3B– C8H7O 119.0497 

204.0634 [45] 

hesperetin-
acetylglucoside 

506.1424 C24H26O12 

[aglycone–H] – C16H13O6 
301.0712, 
1,3A– C7H3O4 151.0031, 
1,3B– C9H9O2 149.0603, 
1,3B––CH3 C8H6O2 134.0368 

204.0634 [48] 

kaempferol-
acetylglucoside 

490.1111 C23H22O12 

[aglycone+H] + C15H11O6 
287.0556, 
0,2A+ C8H5O4 165.0188, 
1,3A+ C7H5O4 153.0188, 

204.0634 [50] 



Name 
Exact 
mass 

Formula 
Characteristic fragment 

ions 
Neutral 

loss 
Ref 

0,3A+ C7H5O3 137.0239, 
0,2B+ C7H5O2 121.029 

catechin-
acetylglucoside 

494.1424 C23H26O12 

[aglycone–H] – C15H13O6 
289.0712, 
1,2A––H2O C8H5O3 149.0239, 
1,3A– C7H5O3 137.0239, 
1,2B– C7H5O2 121.029 

204.0634 [27] 

daidzein-
acetylglucoside 

458.1213 C23H22O10 

[aglycone+H] + C15H11O4 
255.0657, 
[aglycone+H–CO] + 
C14H11O3 227.0708, 
[aglycone+H–CO–CO] + 
C13H11O2 199.0759, 
1,3A+ C7H5O3 137.0239 

204.0634 [52] 

formononetin-
acetylglucoside 

472.1369 C24H24O10 

[aglycone+H] + C16H13O4 
269.0814, 
[aglycone+H–CH3] + 
C15H10O4 254.0579, 
[aglycone+H–CH4] + 
C15H9O4 253.0501, 
[aglycone+H–CH4O] + 
C15H9O3 237.0552, 
[aglycone+H–CO–CO] + 
C14H13O2 213.0916, 
1,3A+ C7H5O3 137.0239 

204.0634 [52] 

genistein-
acetylglucoside 

474.1162 C23H22O11 

[aglycone+H] + C15H11O5 
271.0606, 
[aglycone+H–CO] + 
C14H11O4 243.065, 
[aglycone+H–CO–CO] + 
C13H11O3 215.0708, 
1,3A+ C7H5O4 153.0188 

204.0634 [52] 

glycitein-
acetylglucoside 

488.1319 C24H24O11 

[aglycone+H] + C16H13O5 
285.0763, 
[aglycone+H–CH3] + 
C15H10O5 270.0528, 
[aglycone+H–CO] + 
C15H13O4 257.0814, 
[aglycone+H–CH3–CO] + 
C14H10O4 242.0579, 
[aglycone+H–CO–CO] + 
C14H13O3 229.0865, 

204.0634 [52] 



Name 
Exact 
mass 

Formula 
Characteristic fragment 

ions 
Neutral 

loss 
Ref 

1,3A+ C8H7O4 167.0344 

daidzein-
diacetylrhamnoside 

484.1369 C25H24O10 

[aglycone+H] + C15H11O4 
255.0657, 
[aglycone+H–CO] + 
C14H11O3 227.0708, 
[aglycone+H–CO–CO] + 
C13H11O2 199.0759, 
1,3A+ C7H5O3 137.0239 

230.079 [52] 

genistein-
diacetylrhamnoside 

500.1319 C25H24O11 

[aglycone+H] + C15H11O5 
271.0606, 
[aglycone+H–CO] + 
C14H11O4 243.065, 
[aglycone+H–CO–CO] + 
C13H11O3 215.0708, 
1,3A+ C7H5O4 153.0188 

230.079 [52] 

daidzein-acetyl-
malonylglucoside 

544.1217 C26H24O13 

[aglycone+H] + C15H11O4 
255.0657, 
[aglycone+H–CO] + 
C14H11O3 227.0708, 
[aglycone+H–CO–CO] + 
C13H11O2 199.0759, 
1,3A+ C7H5O3 137.0239 

290.0637 [52] 

genistein-acetyl-
malonylglucoside 

560.1166 C26H24O14 

[aglycone+H] + C15H11O5 
271.0606, 
[aglycone+H–CO] + 
C14H11O4 243.065, 
[aglycone+H–CO–CO] + 
C13H11O3 215.0708, 
1,3A+ C7H5O4 153.0188 

290.0637 [52] 

 

[aglycone+H] +: the protonated ion of the aglycone of polyphenols.  

[aglycone–H] –: the deprotonated ion of the aglycone of polyphenols. 

i,jA+/–: the protonated or deprotonated fragment ion of A-ring of polyphenols, i and j represent the 

position of the broken bond on C-ring. 

i,jB+/–: the protonated or deprotonated fragment ion of B-ring of polyphenols. 

These known and novel polyphenols were structurally characterized using the manually verified 

characteristic fragment ions of aglycone and featured neutral loss of modification groups based on 

published literature. 
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