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Suppl. 1 Dose response curves

1.  DPPH--scavenging assay
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Figure S1.1: The dose response curves of kaempferol, isoquercitrin, protocatechuic acid, rutin, p-
coumaric acid, afzelin, daidzein, p-hydroxybenzoic acid (pHBA), and LAEH in DPPHs-
scavenging assay. Each value is expressed as mean £SD (n = 3).

Tab. S1.1 The comparison of 1Cso values of kaempferol, isoquercitrin, protocatechuic acid, rutin, p-
coumaric acid, afzelin, daidzein, p-hydroxybenzoic acid (pHBA), and LAEH and positive control in
DPPHze-scavenging assay.

Mean+SD Mean+SD
pg/mL uM
kaempferol 8.5+0.6 29.842.3
isoquercitrin 15.540.3 33.4+0.6
protocatechuic acid 49.0+3.0 316.7£19.2
rutin 21.8+£0.7 35.7£1.2
p-coumaric acid 145.4+34.2 885.94208.4
afzelin 301.5+22.1 697.4451.2
daidzein 272.6134.7 1072.1+£136.7
pHBA 6452.8420.3 46718.0+£146.7
LAEH 91.2+2.3 -
Ascorbic acid 8.5+0.6 48.543.6
Trolox 7.8+1.1 31.0+4.2

ICso value was defined as the concentration of 50% superoxide anion radical inhibition and calculated by linear
regression which was analyzed by Origin 6.0 professional software. Means values with different superscripts in the
same column are significantly different (p<0.05).



2. PTIO-scavenging assay
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Figure S1.2: The dose response curves of kaempferol, isoquercitrin, protocatechuic acid, rutin, p-
coumaric acid, afzelin, daidzein, p-hydroxybenzoic acid (pHBA), and LAEH in PTIO--
scavenging assay. Each value is expressed as mean £SD (n = 3).

Tab. S1.2 The comparison of 1Cso values of kaempferol, isoquercitrin, protocatechuic acid, rutin, p-
coumaric acid, afzelin, daidzein, p-hydroxybenzoic acid (pHBA), and LAEH and positive control in
PTIO--scavenging assay.

Mean+SD Mean+SD
pg/mL uM

kaempferol 30.0+4.8 104.9£16.7

isoquercitrin 164.748.3 354.7£18.0

protocatechuic acid 102.1£3.7 662.4+23.7

rutin 211.1£38.8 345.7+63.6

p-coumaric acid 141.5+11.1 862.3£67.5
afzelin 734.61495.2 1699.0+£1145.2

daidzein 689.414249.2 2711.6+980.3
pHBA 3057.8+201.4 22138.5+1458.4
LAEH 328.4+72.6 -
Ascorbic acid 19.940.5 113.1£2.7
Trolox 54.2+1.4 216.6+5.5

ICso value was defined as the concentration of 50% superoxide anion radical inhibition and calculated by linear
regression which was analyzed by Origin 6.0 professional software. Means values with different superscripts in the

same column are significantly different (p<0.05).



3. Fe**-reducing assay
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Figure S1.3: The dose response curves of kaempferol, isoquercitrin, protocatechuic acid, rutin, p-
coumaric acid, afzelin, daidzein, p-hydroxybenzoic acid (pHBA), and LAEH in Fe**-reducing
assay. Each value is expressed as mean +SD (n = 3).

Tab. S1.3 The comparison of 1Cso values of kaempferol, isoquercitrin, protocatechuic acid, rutin, p-
coumaric acid, afzelin, daidzein, p-hydroxybenzoic acid (pHBA), and LAEH and positive control in
Fe?*-reducing assay.

Mean+SD Mean+SD
pg/mL uM
kaempferol 15.9£1.6 55.6£5.7
isoquercitrin 36.843.0 79.3+6.4
protocatechuic acid 26.7+0.5 173.1£3.4
rutin 50.31+4.6 82.417.6
p-coumaric acid 1653.1£212.3 10070.2+£1293.1
afzelin 963.0+156.9 2227.24362.9
daidzein 2224.6£199.3 8749.8+784.1
pHBA 2177.0£184.9 15761.4+1338.9
LAEH 243.5+34.6 -
Ascorbic acid 11.3+0.4 63.9+2.1
Trolox 9.940.2 39.7£1.0

ICso value was defined as the concentration of 50% superoxide anion radical inhibition and calculated by linear
regression which was analyzed by Origin 6.0 professional software. Means values with different superscripts in the
same column are significantly different (p<0.05).



4. Cu?'-reducing assay
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Figure S1.4: The dose response curves of kaempferol, isoquercitrin, protocatechuic acid, rutin, p-
coumaric acid, afzelin, daidzein, p-hydroxybenzoic acid (pHBA), and LAEH in Cu?*-reducing
assay. Each value is expressed as mean +SD (n = 3).

Tab. S1.4 The comparison of 1Cso values of kaempferol, isoquercitrin, protocatechuic acid, rutin, p-
coumaric acid, afzelin, daidzein, p-hydroxybenzoic acid (pHBA), and LAEH and positive control in
Cu?*-reducing assay.

Mean+SD Mean+SD
pg/mL M
kaempferol 36.0+1.2 125.744.2
isoquercitrin 25.1+0.3 54.1£0.6
protocatechuic acid 10.040.5 64.943.5
rutin 34.5+1.8 56.542.9
p-coumaric acid 100.6+12.6 612.8476.5
afzelin 457.8£31.2 1058.9+£72.2
daidzein 131.8+£19.9 518.6+78.2
pHBA 1602.7£582.5 11603.6+4217.6
LAEH 189.4+15.7 -
Ascorbic acid 29.8+1.1 169.4+6.2
Trolox 35.7+2.1 142.7+8.4

ICso value was defined as the concentration of 50% superoxide anion radical inhibition and calculated by linear
regression which was analyzed by Origin 6.0 professional software. Means values with different superscripts in the
same column are significantly different (p<0.05).



Suppl. 2 isoquercitrin-DPPH+ adducts
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Figure S2.1: Typical results of the UPLC-ESI-Q-TOF-MS analysis: (A) Chromatogram of
isoquercitrin-DPPH adduct when the formula [CasH32NsO1-H] was extracted; (B) primary
MS spectra of isoquercitrin-DPPH adduct; (C) secondary MS spectra of isoquercitrin-DPPH

adduct.
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Figure S2.2 One of the possible interpretations of mass spectra of isoquercitrin-DPPH adduct
(Other possible linking sites should not be excluded. The mass spectrogram was conducted
under a negative ion model. The charge applied by the mass spectrogram is not shown. The
relative atomic masses of C, H, O, and N were 12.0000, 1.007825, 15.994915, and 14.003074,

respectively.)




Suppl. 3 rutin-DPPH+ adducts
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Figure S3.1: Typical results of the UPLC-ESI-Q-TOF-MS analysis: (A) Chromatogram of
rutin-DPPH adduct when the formula [C4sH2NsO2:-H] was extracted; (B) primary MS spectra
of rutin-DPPH adduct; (C) secondary MS spectra of rutin-DPPH adduct.
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Figure S3.2 One of the possible interpretations of mass spectra of rutin-DPPH adduct (Other
possible linking sites should not be excluded. The mass spectrogram was conducted under a
negative ion model. The charge applied by the mass spectrogram is not shown. The relative
atomic masses of C, H, O, and N were 12.0000, 1.007825, 15.994915, and 14.003074,

respectively.)




Suppl. 4  protocatechuic acid-DPPH- adducts
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Figure S4.1: Typical results of the UPLC-ESI-Q-TOF-MS analysis: (A) Chromatogram of
protocatechuic acid-DPPH adduct when the formula [CzsH1sNsO10-H] was extracted; (B)
primary MS spectra of protocatechuic acid-DPPH adduct; (C) secondary MS spectra of

protocatechuic acid-DPPH adduct.
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Figure S4.2 One of the possible interpretations of mass spectra of protocatechuic acid-DPPH
adduct (Other possible linking sites should not be excluded. The mass spectrogram was

conducted under a negative ion model. The charge applied by the mass spectrogram is not
shown. The relative atomic masses of C, H, O, and N were 12.0000, 1.007825, 15.994915,

and 14.003074, respectively.)



Suppl.5  daidzein-DPPH+ adducts
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Figure S5.1: Typical results of the UPLC-ESI-Q-TOF-MS analysis: (D) Chromatogram of
daidzein-DPPH adduct when the formula [CasH22NsO10-H] was extracted; (E) primary MS
spectra of daidzein-DPPH adduct; (F) secondary MS spectra of daidzein-DPPH adduct.
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Figure S5.2 One of the possible interpretations of mass spectra of daidzein-DPPH adduct (Other
possible linking sites should not be excluded. The mass spectrogram was conducted under a
negative ion model. The charge applied by the mass spectrogram is not shown. The relative

atomic masses of C, H, O, and N were 12.0000, 1.007825, 15.994915, and 14.003074,
respectively.)




Suppl. 6  afzelin-DPPH+ adducts
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Figure S6.1: Typical results of the UPLC-ESI-Q-TOF-MS analysis: (A) Chromatogram of
afzelin-DPPH adduct when the formula [CsgH32NsO16-H] was extracted; (B) primary MS
spectra of afzelin-DPPH adduct; (C) secondary MS spectra of afzelin-DPPH adduct.

KHO o o -
¢ . o . 0 .
- - O ON NO, ¥ -Q O;N 2 4 -0 O,N 4
HO HO . HO o
(o] N 0 N 0 N
o] P NO, -NO, Q- NO, N-O Cleavage NO,
- OH N P — OH N . > N ;
Ofud  oH Hd  oH NO,
> [C3aH19N5045] [CaaH2oN4014] N [CaHieNOy)
a) m/z 8241739 miz 1771728 , miz 831.1104
g\, (824.1688) NO, (777.1680) A (631.1101)
: Afzelin-DPPH adduct  NO, NS eng 0 NO
0N N: ¥ [CgHaNaOy) -~
= . o NGy, > N0 1800041 5
N--N NO;, N NO, 0 U0 e VDR
o o 7 NO, - . L
O;N NN Cleavags '~ [CeHN,Ogl e NO, HN  NO
m/z 225.9967 X [CeHsNO:) 2 [CeHaN:0;]
[CyzH2Ns04) (2250074) O=N_, N0 m/z61975.5983 . ""‘“‘52 é’z"?§,
\__ Mz (394.0788) O NO, (195.9994) Rl F

Figure S6.2 One of the possible interpretations of mass spectra of afzelin-DPPH adduct (Other
possible linking sites should not be excluded. The mass spectrogram was conducted under a
negative ion model. The charge applied by the mass spectrogram is not shown. The relative

atomic masses of C, H, O, and N were 12.0000, 1.007825, 15.994915, and 14.003074,
respectively.)
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Suppl. 7 p-coumaric acid-DPPH- adducts
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Figure S7.1: Typical results of the UPLC-ESI-Q-TOF-MS analysis: (J) Chromatogram of p-
coumaric acid-DPPH adduct when the formula [C27H20NsO9e-H] was extracted; (K) primary
MS spectra of p-coumaric acid-DPPH adduct; (L) secondary MS spectra of p-coumaric acid-

DPPH adduct.
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Figure S7.2 One of the possible interpretations of mass spectra of p-coumaric acid-DPPH adduct
(Other possible linking sites should not be excluded. The mass spectrogram was conducted
under a negative ion model. The charge applied by the mass spectrogram is not shown. The
relative atomic masses of C, H, O, and N were 12.0000, 1.007825, 15.994915, and 14.003074,

respectively.)
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Suppl. 8  pHBA-DPPH- adducts
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Figure S8.1: Typical results of the UPLC-ESI-Q-TOF-MS analysis: (G) Chromatogram of
pHBA-DPPH adduct when the formula [C2sH1sNsOg-H] was extracted; (H) primary MS
spectra of pHBA-DPPH adduct; (L) secondary MS spectra of pHBA-DPPH adduct.
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Figure S8.2 One of the possible interpretations of mass spectra of pHBA-DPPH adduct (Other
possible linking sites should not be excluded. The mass spectrogram was conducted under a
negative ion model. The charge applied by the mass spectrogram is not shown. The relative
atomic masses of C, H, O, and N were 12.0000, 1.007825, 15.994915, and 14.003074,
respectively.)

12



Suppl. 9  kaempferol-kaempferol homodimers
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Figure S9.1: Typical results of the UPLC-ESI-Q-TOF-MS analysis: (A) Chromatogram of
kaempferol- kaempferol homodimers when the formula [C3oH20012-2H] was extracted; (B)
primary MS spectra of kaempferol- kaempferol homodimers; (C) secondary MS spectra of
kaempferol- kaempferol homodimers.
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Figure S9.2 One of the possible interpretations of mass spectra of kaempferol- kaempferol
homodimers (Other possible linking sites should not be excluded. The mass spectrogram was
conducted under a negative ion model. The charge applied by the mass spectrogram is not
shown. The relative atomic masses of C, H, O, and N were 12.0000, 1.007825, 15.994915,

and 14.003074, respectively.)
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Suppl. 10 isoquercitrin- isoquercitrin homodimers
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Figure S10.1: Typical results of the UPLC-ESI-Q-TOF-MS analysis: (A) Chromatogram of
isoquercitrin- isoquercitrin homodimers when the formula [Cs2H40024-2H] was extracted; (B)

primary MS spectra of isoquercitrin- isoquercitrin homodimers; (C) secondary MS spectra of
isoquercitrin- isoquercitrin homodimers.
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Figure S10.2 One of the possible interpretations of mass spectra of isoquercitrin- isoquercitrin
homodimers (Other possible linking sites should not be excluded. The mass spectrogram was
conducted under a negative ion model. The charge applied by the mass spectrogram is not
shown. The relative atomic masses of C, H, O, and N were 12.0000, 1.007825, 15.994915,
and 14.003074, respectively.)
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Suppl. 11 daidzein-daidzein homodimers
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Figure S11.1: Typical results of the UPLC-ESI-Q-TOF-MS analysis: (M) Chromatogram of
daidzein- daidzein homodimers when the formula [C3oH200s-2H] was extracted; (N) primary
MS spectra of daidzein- daidzein homodimers; (O) secondary MS spectra of daidzein-
daidzein homodimers.
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Figure S11.2 One of the possible interpretations of mass spectra of daidzein- daidzein
homodimers (Other possible linking sites should not be excluded. The mass spectrogram was
conducted under a negative ion model. The charge applied by the mass spectrogram is not
shown. The relative atomic masses of C, H, O, and N were 12.0000, 1.007825, 15.994915,
and 14.003074, respectively.)
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Suppl. 12 p-coumaric acid- p-coumaric acid homodimers
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Figure S12.1: Typical results of the UPLC-ESI-Q-TOF-MS analysis: (P) Chromatogram of p-
coumaric acid- p-coumaric acid homodimers when the formula [C1gH160s-2H] was extracted,;
(Q) primary MS spectra of p-coumaric acid- p-coumaric acid homodimers; (R) secondary MS
spectra of p-coumaric acid- p-coumaric acid homodimers.
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Figure S12.2 One of the possible interpretations of mass spectra of p-coumaric acid- p-coumaric
acid homodimers (Other possible linking sites should not be excluded. The mass spectrogram
was conducted under a negative ion model. The charge applied by the mass spectrogram is
not shown. The relative atomic masses of C, H, O, and N were 12.0000, 1.007825, 15.994915,
and 14.003074, respectively.)
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Suppl. 13 p-coumaric acid plus pHBA heterodimers
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Figure S13.1: Typical results of the UPLC-ESI-Q-TOF-MS analysis: (V) Chromatogram of p-
coumaric acid plus pHBA heterodimers when the formula [C16H1206-2H] was extracted; (W)
primary MS spectra of p-coumaric acid plus pHBA heterodimers; (X) secondary MS spectra
of p-coumaric acid plus pHBA heterodimers.
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Figure S13.2 One of the possible interpretations of mass spectra of p-coumaric acid plus pHBA
heterodimers (Other possible linking sites should not be excluded. The mass spectrogram was
conducted under a negative ion model. The charge applied by the mass spectrogram is not
shown. The relative atomic masses of C, H, O, and N were 12.0000, 1.007825, 15.994915,
and 14.003074, respectively.)
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Figure S2.1 (Raw figure)
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Figure S3.1 (Raw figure)
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Figure S4.1 (Raw figure)
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Figure S5.1 (Raw figure)
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Figure S6.1 (Raw figure)
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Figure S7.1 (Raw figure)
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Figure S8.1 (Raw figure)
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Figure S9.1 (Raw figure)
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Figure S10.1 (Raw figure)
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Figure S11.1 (Raw figure)
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Figure S12.1 (Raw figure)
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Figure S13.1 (Raw figure)
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