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Figure S1 The separation workflow of AAL.
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Table S1 The quantification of 25 compounds from the extract of AAL.

Content of
LOD LOQ
compounds
Compounds Calibration curves R?
(mg/g DW,
(ug/mL)  (ng/mL) 1=3)
1 y=40661x + 365.24 0.9991 1.25 3.80 1.26 £0.01
2 y=41847x +335.15 0.9993 0.24 0.73 8.97 £0.09
3 y=13528x + 65.33 0.9998 0.82 2.50 6.89 +0.04
4 y=10723x + 112.89 0.9996 0.75 2.28 3.30+£0.03
5 y =38042x +305.8 0.9992 0.52 1.60 0.61 £0.01
6 y=26187x +101.08 0.9999 0.53 1.62 0.64 £0.01
7 y =46001x — 286.35 0.9996 0.55 1.67 3.99 £0.01
8 y=33782x + 152.87 0.9998 0.54 1.64 0.59+£0.01
9 y=18641x + 115.61 0.9997 0.28 0.85 1.49 £0.01
10 y=10430x — 14.457 0.9999 2.02 6.24 0.59 £0.01
11 y=10564x — 14.432 0.9999 0.02 0.60 0.98 £0.01
12 y=28531.3x +40.423  0.9995 0.28 0.85 0.14 £ 0.002
13 y=7713.1x + 90.29 0.9995 1.05 3.18 0.21 £ 0.002
14 y=7797.7x + 110.98  0.9992 2.34 7.12 0.22 £ 0.005
15 y=8633.9x +134.5 0.9993 0.83 2.53 0.23 £0.01
16 y=5758.9x +85.676  0.9991 1.35 4.15 0.19 £ 0.005
17 y=1912.1x + 108.18  0.9994 0.25 0.75 1.43+£0.01
18 y =26990x — 102.89 0.9998 1.05 3.25 1.36 £0.02
19 y =39977x — 369.66 0.9994 1.55 4.70 0.63 £0.005
20 y=17158x +202.80 0.9991 0.81 2.48 1.38 £0.01
21 y=3864.7x +54.761  0.9991 0.55 1.68 0.80+0.01
22 y =6896.5x + 66.603  0.9996 0.52 1.58 0.24 £ 0.01
23 y=18789x + 186.93 0.9993 0.82 2.50 1.60 £ 0.02
24 y=61202x +475.2 0.9991 0.54 1.65 2.38+0.01
25 y=8156x +34.512 0.9998 1.08 3.30 0.89 £0.01




Table S2 Identification results of potential metabolic markers in serum.

No. tg /min Measured Formula Adducts Mass Error (ppm)  Metabolites Compound ID VIP Trends (AAL/Model)
mass

1 18.07 401.3402m/z  C,7H440, M+H -3.02 70-Hydroxy-cholestene-3-one HMDB0001993 1.71 L(*%)
2 15.72 506.3604m/z  CyHs;NOGP M+H —0.13 LysoPC(P-18:1(9Z)) HMDBO0010408 1.34 T(**%)
3 9.44 309.2045m/z CygH3004 M+Na 3.19 Hexadecanedioic acid HMDB0000672 1.67 (%)
4 7.04 405.2645m/z  Cy3H3505 M-H —0.45 7-Ketodeoxycholic acid HMDB0000391 1.41 L%
5 8.22 291.1964m/z  CisHps05 M-H —0.43 (2'E,4'Z,7'Z,8E)-Colnelenic acid HMDB0030996 1.40 Q)
6 14.33 400.3410m/z  Cy3HysNOy M-+H -2.93 L-Palmitoylcarnitinel HMDB0000222 1.72 L(*%)
7 11.35 567.3334n C;30HsoNO7P M+Na, 2M+H, M+H 1.61 LysoPC(22:6(4Z2,72,10Z,13Z,16Z,19Z)) HMDB0010404 1.54 T(**)
8 11.17  544.3398m/z  CosHsoNO,P M+H 0.12 LysoPC(20:4(5Z,8Z,11Z,14Z)) HMDB0010395 151 1%
9 8.26 307.1885m/z  C;H;N;O 2M+H 2.49 N-Acetylhistaminen HMDBO0013253 1.50 T(*)
10 5.75 512.2687m/z CyH43NO;S M-H -0.01 Sulfolithocholylglycine HMDB0002639 1.39 1(*)
11 12.54 295.2250m/z  C3H30; M-H —0.84 13S-hydroxyoctadecadienoic acid HMDB0004667 1.38 L(*%)
12 10.7 392.2926n Cy4H4004 M-H, M+Cl —0.03 Chenodeoxycholic acid HMDB0000518 1.36 L(*%)
13 10.7 392.2926n C24H4004 M-H, M+Cl —0.03 Deoxycholic acid HMDB0000626 1.36 (%)
14 10.7 392.2926n Cy4H4004 M-H, M+Cl —0.03 Ursodeoxycholic acid HMDB0000946 1.36 L(*%)
15 16.24  340.2832m/z  CsH3NO; M+Na 3 Phytosphingosine HMDB0004610 143 1(%)
16 4.79 188.0690m/z  CoH;iNO, M+Na 4.94 L-Phenylalanine HMDBO0000159 1.51 (%)
17 2.15 192.0270n CsH;0, M-H,0-H, M-H —0.17 Citric acid HMDB0000094 1.36 T(*¥*)
18 2.15 192.0270n CsH;0, M-H,0-H, M—H —0.18 Isocitric acid HMDB0000193 1.35 (¥
19 7.83 355.2622m/z . CyHj60, M+Na 4.49 Adrenic acid HMDB0002226 1.69 L(*%)
20 7.9 408.2874n C24H40Os M-H, M+Cl —0.42 Cholic acid HMDB0000619 1.34 (%)
21 9.35 295.2276m/z  CisH30;3 M+Na 2.33 16-Hydroxy hexadecanoic acid HMDB0006294 1.72 @)
22 5.69 515.2927n CyH4sNO,S M+Na, 2M+H, M+H 2.02 Taurocholic acid HMDB0000036 1.71 (%)
23 13.84 277.2145m/z C¢H300: M+Na 2.61 Palmitoleic acid HMDB0003229 1.60 Q)
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Table S3 Metabolic pathways of differential metabolites.

Metabolism Pathway Total Hits Raw p -log10(P) Holm adjust FDR Impact
Phenylalanine, tyrosine and tryptophan biosynthesis 4 1 0.06 1.21 1 0.91 0.50
Amino acid metabolism
Phenylalanine metabolism 10 1 0.14 0.83 1 1.00 0.35
Arachidonic acid metabolism 36 2 0.10 0.97 1 0.91 0.33
Lipid metabolism
alpha-Linolenic acid metabolism 13 1 0.18 0.73 1 1.00 0.33
Metabolism of cofactors and vitamins ~ Retinol metabolism 17 2 0.02 1.56 1 0.76 0.21
Carbohydrate metabolism Citrate cycle (TCA cycle) 20 2 0.03 1.43 1 0.77 0.13




NMR data:

Compound 1: Isoquercitrin

BC NMR (151 MHz, CD;0D-ds) § 158.5(C-2), 135.6 (C-3), 179.5 (C-4), 163.1 (C-5), 99.9 (C-6),
166.0 (C-7), 94.7 (C-8), 158.9 (C-9), 105.7 (C-10), 123.1 (C-1"), 117.5 (C-2"), 145.9 (C-3"), 149.9
(C-4"), 116.0 (C-5"), 123.2 (C-6"),104.3 (C-1"), 73.1 (C-2"), 75.7 (C-3"), 71.2 (C-4"), 78.1 (C-5"),
62.5 (C-6"). "H NMR (600 MHz, CD30D-d4) 6 6.36 (1H, d, J= 2.1 Hz, H-8), 6.17 (1H, d, J = 2.3
Hz, H-6), 5.23 (1H, d, J= 7.7 Hz, H-1"), 3.69 (1H, dd, J = 11.9, 2.3 Hz, H-6"a), 3.55 (1H, dd, J =
11.9, 5.4 Hz, H-6"b), 3.47 — 3.37 (2H, m, H-2", H-3"), 3.34 — 3.30 (1H, m, H-4"), 3.20 (1H, ddd, J
=909,5.4,2.4Hz, H-5").

Compound 2: Quercetin

BC-NMR (150 MHz, CsDsN-ds) § 147.5 (C-2), 137.7 (C-3), 177.1 (C-4), 157.2 (C-5), 99.0 (C-6),
165.3 (C-7), 94.1 (C-8), 162.2 (C-9), 104.2 (C-10), 123.7 (C-1"), 116.2 (C-2"), 146.9 (C-3"), 149.3
(C-4"), 116.4 (C-5", 120.8 (C-6'). 'H-NMR (600 MHz, CsDsN-ds) J 6.56 (1H, d, J = 8.4 Hz, H-8),
6.36 (1H, d, J= 1.4 Hz, H-6), 7.78 (1H, d, J = 2.2 Hz, H-2"), 7.26 (1H, dd, J = 8.4, 2.2 Hz, H-0"),
6.56 (1H, d, J = 8.4 Hz, H-5").

Compound 3: Kaempferol

BC-NMR (150 MHz, CD30D-d4) 6 146.7 (C-2), 135.9 (C-3), 176.1 (C-4), 156.9 (C-5), 97.9 (C-6),
164.2 (C-7), 93.7 (C-8), 161.2 (C-9), 103.2 (C-10), 122.4 (C-1"), 129.3 (C-2', 6'), 115.0 (C-3', 5").
"H NMR (600 MHz, CD;0D-ds) J 8.06 (2H, d, J = 8.9 Hz, H-2', 6"), 6.87 (2H, d, J = 8.9 Hz, H-3',
5", 6.37 (1H, d, J= 1.6 Hz, H-8), 6.15 (1H, s, H-6).

Compound 4: Catechin

BC-NMR (151 MHz, CD;0D-d4) 6 81.5 (C-2), 67.5 (C-3), 27.2 (C-4), 156.5 (C-5), 95.0 (C-6),
156.2 (C-7), 94.2 (C-8), 155.6 (C-9), 99.5 (C-10), 130.9 (C-1"), 114.8 (C-2"), 144.9 (C-3',4"), 113.9
(C-5"), 118.7 (C-6"). '"H-NMR (600 MHz, CD30D-d4) 6 4.54 (1H, d, J= 7.5 Hz, H-2), 3.95 (1H, m,
H-3),2.82 (1H, dd, J=16.1, 5.4 Hz, H-4a), 2.48 (1H, dd, J = 16.1, 8.2 Hz, H-4b), 6.81 (1H, d, J=
2.0 Hz, H-2"), 6.74 (1H, d, J = 8.1 Hz, H-5"), 6.69 (1H, dd, J = 8.6, 2.1 Hz, H-6'), 5.90 (1H, d, J =
2.3 Hz, H-8), 5.83 (1H, d, J= 2.3 Hz, H-6).

Compound 5: Hyperoside

BC-NMR (150 MHz, CsDsN-ds) § 157.6 (C-2), 135.7 (C-3), 178.6 (C-4), 162.5 (C-5), 99.5 (C-6),

165.7 (C-7), 94.3 (C-8), 157.3 (C-9), 104.9 (C-10), 122.1 (C-1'), 116.0 (C-2"), 146.5 (C-3'), 150.5



(C-4"), 117.2 (C-5"), 122.6 (C-6"), 105.3 (C-1"), 73.2 (C-2"), 75.2 (C-3"), 69.5 (C-4"), 77.5 (C-5"),
61.7 (C-6"). "H-NMR (600 MHz, CsDsN-ds) 6 8.38 (1H, d, J= 2.2 Hz, H-2'), 8.05 (1H, dd, J = 8.3,
2.2 Hz, H-6") 7.18 (1H, d, J= 8.4 Hz, H-5"), 6.61 (1H, d, J = 2.1 Hz, H-8), 6.56 (1H, d, /J=2.1 Hz,
H-6), 6.01 (1H, d, J= 7.8 Hz, H-1"), 4.75 — 4.11 (6H, m, other galactosyl proton signal).
Compound 6: Nicotiflorin

3C NMR (151MHz, CDs0D-ds) 6 157.2(C-2), 134.1 (C-3), 178.0 (C-4), 161.6 (C-5), 98.6 (C-6),
164.6 (C-7), 93.5 (C-8), 158.0 (C-9), 103.2 (C-10), 121.4 (C-1"), 131.0 (C-2', 6"), 114.7 (C-3',5"),
160.1 (C-4"),104.3 (C-1"), 74.4(C-2"), 76.8(C-3"), 70.9(C-4"), 75.8(C-5"), 67.2(C-6"), 101.1(C-1"),
70.7(C-2"), 70.1(C-3"),72.5 (C-4"), 68.3(C-5"), 16.5(C-6"). 'H-NMR (600 MHz, CD;0D-d4) &
8.04 (2H, d, J=8.9 Hz, H-2', 6"), 6.87 (2H, d, J= 9.0 Hz, H-3". §"), 6.38 (1H, d, /= 2.1 Hz, H-8),
6.19 (1H, d, J=2.1 Hz, H-6), 5.11 (1H, d, J=7.5 Hz, H-1"), 4.49 (1H, d, /= 1.8 Hz, H-1"").
Compound 7: Rutin

BC NMR (151 MHz, CsDsN-ds) 6 158.0 (C-2), 135.7 (C-3), 178.4 (C-4), 162.5 (C-5), 99.6 (C-6),
165.7 (C-7), 94.4 (C-8), 157.5 (C-9), 105.0 (C-10), 122.9 (C-1"), 117.7 (C-2"), 146.6 (C-3"), 149.3
(C-4"), 116.1 (C-5"), 123.7 (C-6"), 104.7 (C-1"), 75.9 (C-2"), 78.5 (C-3"), 71.1 (C-4"), 77.3 (C-5"),
68.3 (C-6"), 102.4 (C-1"), 71.9 (C-2"), 72.4 (C-3"), 73.8 (C-4™), 69.4 (C-5"), 18.3 (C-6"). '"H NMR
(600 MHz, CsDsN-ds) 6 8.29 (1H, d, J=2.1 Hz,H-2"), 8.05 (1H, dd, /= 8.4, 2.2 Hz, H-6"), 7.29 (1H,
d,J=8.4 Hz,H-5"), 6.61 (1H, d, J=2.1 Hz, H-8), 6.57 (1H, d, J=2.1 Hz, H-6),5.94 (1H,d,J="7.5
Hz, H-1"), 5.29 (1H, s, H-1™), 1.45 3H , d, /= 6.0 Hz, H-6").

Compound 8: Quercitrin

3BC NMR (151 MHz, CD;0D-d4) 6 157.9 (C-2), 134.9 (C-3), 178.3 (C-4), 157.2 (C-5), 96.4 (C-6),
164.5 (C-7), 93.3 (C-8), 161.9 (C-9), 104.5 (C-10), 121.5 (C-1"), 115.5 (C-2"), 145.0 (C-3"), 148.4
(C-4"), 115.0 (C-5"), 121.6 (C-6"), 102.2 (C-1"), 70.6 (C-2"), 70.9 (C-3"), 70.5 (C-4"), 70.7 (C-5"),
16.3 (C-6"). "H NMR (600 MHz, CD;0D-d4) 6 7.31 (1H, d,J= 2.1 Hz, H-2'), 7.28 (1H, dd, J = 8.3,
2.1 Hz, H-6"), 6.88 (1H, d, J= 8.4 Hz, H-5"),6.35 (1H, d, J=2.1 Hz, H-8), 6.18 (1H, d, J=2.3 Hz,
H-6), 5.32 (1H, d, J=1.6 Hz, H-1"), 0.91 (3H, d, /= 6.2 Hz, H-6"), 4.19 (1H, dd, /=3.4, 1.7 Hz,
H-2"),3.72 (1H, dd, J=9.5, 3.4 Hz, H- 3"), 3.40 (1H, m, H- 5"), 3.29 (1H, m, H- 4").
Compound 9: Astragalin

BC-NMR (151 MHz, CsDsN-ds) 6 157.9 (C-2), 135.4 (C-3), 179.1 (C-4), 157.8 (C-5), 100.2 (C-6),

167.2 (C-7), 95.0(C-8), 163.2 (C-9), 105.6 (C-10), 122.3 (C-1'), 132.2 (C-2', 6"), 116.4 (C-3", 5"),



162.0 (C-4"), 104.3 (C-1"), 76.3 (C-2"), 78.8 (C-3"), 71.8 (C-4"), 79.4 (C-5"), 62.9 (C-6"). 'H-
NMR (600 MHz, CsDsN-ds) 0 8.37 (2H, d, J = 8.8 Hz, H-2', 6"), 7.13 (2H, d, J = 8.7 Hz, H-3", 5"),
6.64 (1H, d, /= 0.7 Hz, H-8), 6.28 (1H, d, J = 7.5 Hz, H-6).

Compound 10: Quercetin-3-O-rutinoside-7-O-glucoside

BC-NMR (101 MHz, CsDsN-ds) § 158.9 (C-2), 135.1 (C-3), 178.6 (C-4), 162.2 (C-5), 100.9 (C-6),
164.0 (C-7), 95.2 (C-8), 157.1 (C-9), 106.9 (C-10), 122.4 (C-1"), 118.2 (C-2"), 146.9 (C-3"), 150.5
(C-4"), 116.4 (C-5"), 123.1 (C-6"), 104.6 (C-1"), 76.1 (C-2"), 79.3 (C-3"), 71.4 (C-4"), 77.7 (C-5"),
68.5 (C-6"), 102.4 (C-1"), 72.2 (C-2™), 72.6 (C-3"), 74.0 (C-4™), 69.7 (C-5"), 18.6 (C-6"), 101.7
(C-1"), 74.9 (C-2"), 78.5 (C-3""), 71.2 (C-4""), 78.7 (C-5""), 62.5 (C-6""). 'H-NMR (400 MHz,
CsDsN-ds) 0 8.35 (1H, d, J=2.6 Hz, H-2"), 8.07 (1H, dd, /= 8.3, 2.7 Hz, H-6"), 7.32 (1H, d, J= 8.5
Hz, H-5"), 6.89 (1H ,d, J=2.7 Hz, H-8), 6.74 (1H, d, J = 2.5 Hz, H-6), 6.02 (1H, d, J = 7.4 Hz, H-
1", 5.79 (1H, d, J= 7.7 Hz, H-1"), 5.32 (1H, s, H-1""), 1.50 (3H, d, /= 4.6 Hz, H-6").
Compound 11: Manghaslin

BC-NMR (101 MHz, CD;0D-d4) 6 158.9 (C-2), 133.7 (C-3), 179.3 (C-4), 163.2 (C-5), 99.7 (C-6),
165.6 (C-7), 94.5 (C-8), 158.6 (C-9), 105.9 (C-10), 123.4 (C-1"), 117.4 (C-2"), 145.9 (C-3"), 149.6
(C-4", 116.0 (C-5", 123.3 (C-6"), 100.5 (C-1"), 80.0 (C-2"), 78.9 (C-3"), 71.8 (C-4"), 77.2 (C-5"),
68.3 (C-6"), 102.3 (C-1™), 72.1 (C-2™), 72.2 (C-3™), 74.0 (C-4"), 69.8 (C-5"), 17.8 (C-6"), 102.7
(C-1"), 72.3 (C-2"), 72.3 (C-3""), 73.8 (C-4""), 69.9 (C-5""), 17.5 (C-6""). 'H-NMR (400 MHz,
CDs;0OD-d4) 67.62 (1H, d, J= 8.1 Hz, H-2"), 7.13 (1H, d, J = 5.9 Hz, H-6"), 6.94 (1H, d, /= 5.9 Hz,
H-5", 6.34 (1H, d, J = 6.8 Hz, H-8), 5.97 (1H, s, H-6), 5.39 (1H, s, H-1"), 5.26 (1H, s, H-1"), 4.56
(1H, s, H-1"").

Compound 12: Kaempferol-3-0O-(2"-0-g-D-glucopyl)-p-D-rutinoside

BC-NMR (101 MHz, CD30D-d4) 6 156.7 (C-2), 132.8 (C-3), 177.6 (C-4), 161.8 (C-5), 99.3 (C-6),
164.5 (C-7),93.8 (C-8), 156.4 (C-9), 102.2 (C-10), 121.0 (C-1"), 130.5 (C-2', 6"), 114.4 (C-3", 5"),
159.5 (C-4"), 98.6 (C-1"), 82.0 (C-2"), 75.9 (C-3"), 69.3 (C-4"), 75.6 (C-5"), 65.9 (C-6"), 100.3 (C-
1", 70.1 (C-2™), 69.4 (C-3"), 71.9 (C-4"), 68.0 (C-5"), 16.5 (C-6"), 102.5 (C-1"), 74.8 (C-2"),
76.3 (C-3"), 70.3 (C-4""), 77.6 (C-5""), 60.6 (C-6""). '"H-NMR (400 MHz, CD;0D-d4) J 8.64 (2H,
d,J=8.1 Hz, H-2', 6", 7.53 (2H, d, J = 8.0 Hz, H-3', 5"), 7.02 (1H, s, H-6), 6.85 (1H, s, H-8), 5.90 (1H,

d,J=7.3Hz, H-1"), 5.38 (1H, d, J= 6.5 Hz, H-1""), 5.09 (1H, s, H-1"), 1.72 3H, m, H-6").



Compound 13: Clitorin

BC-NMR (101 MHz, CD;0D-d4) 6 155.9 (C-2), 132.3 (C-3), 177.6 (C-4), 161.3 (C-5), 98.5 (C-6),
163.8 (C-7), 93.6 (C-8), 156.8 (C-9), 104.8 (C-10), 121.0 (C-1"), 130.8 (C-2"), 115.6 (C-3"), 159.1
(C-4"), 115.0 (C-5"), 130.2 (C-6"), 98.0 (C-1"), 75.9 (C-2"), 77.6 (C-3"), 70.8 (C-4"), 77.3 (C-5"),
68.1 (C-6"), 100.6 (C-1™), 70.3 (C-2"), 70.5 (C-3"™), 71.7 (C-4™"), 68.8 (C-5"), 17.5 (C-6"), 100.5
(C-1"), 69.9 (C-2"), 70.9 (C-3""), 71.0 (C-4""), 68.5 (C-5""), 17.0 (C-6""). 'H NMR (400 MHz,
CD;0D-d4) 6 7.69 (2H, d, J= 8.5 Hz, H-2', 6"), 7.41 (2H, d, /= 9.1 Hz, H-3', 5"), 6.15 (1H, s, H-8),
5.84 (1H, s, H-6),4.78 (1H, s, H-1"), 4.64 (1H, s, H-1""), 4.50 (1H, s, H-1"").

Compound 14: Leucoside

BC-NMR (101 MHz, CD30D-ds) J 161.5 (C-2), 135.7 (C-3), 179.6 (C-4), 163.8 (C-5), 100.6 (C-
6), 165.6 (C-7), 94.6 (C-8), 158.7 (C-9), 105.5 (C-10), 123.4 (C-1"), 132.3 (C-2',6"), 116.2 (C-3", 5"),
159.0 (C-4"), 100.7 (C-1"), 83.4 (C-2"), 75.0 (C-3"), 72.0 (C-4"), 79.1 (C-5"), 62.2 (C-6"), 105.3 (C-
1™, 78.2 (C-2"), 78.4 (C-3"), 71.1 (C-4"), 66.8 (C-5"). 'H NMR (400 MHz, CD;0D-d4) J 8.83
(2H, d, J=7.5 Hz, H-2', 6"), 7.65 (2H, d, J = 8.0 Hz, H-3', 5"), 7.15 (1H, d, J = 2.1 Hz, H-8), 6.95
(1H, d, J=2.9 Hz, H-6), 6.24 (1H, d, /= 7.0 Hz, H-1"), 5.38 (1H, s, H-1").

Compound 15: Isorhamnetin-3-O-neohesperidin

BC-NMR (101 MHz, CD30D-d4) 6 158.2 (C-2), 134.3 (C-3), 179.3 (C-4), 163.2 (C-5), 99.7 (C-6),
165.7 (C-7), 94.6 (C-8), 158.4 (C-9), 106.0 (C-10), 123.5 (C-1"), 116.0 (C-2"), 148.3 (C-3"), 150.6
(C-4"), 114.5 (C-5"), 123.4 (C-6"), 56.9 (OCH3), 100.6 (C-1"), 78.8 (C-2"), 78.4 (C-3"), 69.9 (C-4"),
80.3 (C-5"), 62.4 (C-6"), 102.8 (C-1"), 72.3 (C-2"), 72.4 (C-3"), 73.9 (C-4"), 71.8 (C-5"), 17.4 (C-
6"). 'H-NMR (400 MHz, CD;0D-ds) 6 7.94 (1H, d,J = 2.1 Hz, H-2'), 7.50 (1H, dd, J= 8.4, 2.1 Hz,
H-6"), 6.88 (1H, d, J= 8.4 Hz, H-5"), 6.33 (1H, s, J=2.2 Hz , H-8), 6.14 (1H, d, /= 2.3 Hz, H-6),
5.86 (1H,d,J=6.3 Hz, H-1"), 5.14 (1H, s, H-1"), 3.93 (3H, s, OCH3), 0.82 (3H, d, /= 5.4 Hz, H-
6").

Compound 16: Narcissoside

BC-NMR (101 MHz, CD;0D-d4) 6 158.4 (C-2), 135.4 (C-3), 179.3 (C-4), 163.0 (C-5), 99.9 (C-6),
166.0 (C-7), 94.9 (C-8), 158.8 (C-9), 105.6 (C-10), 123.9 (C-1"), 114.5 (C-2"), 148.3 (C-3"), 150.8
(C-4"), 116.1 (C-5"), 122.9 (C-6"), 56.7 (OCH3), 104.4 (C-1"), 75.9 (C-2"), 78.1 (C-3"), 72.2 (C-4"),
77.3 (C-5"), 68.5 (C-6"), 102.5 (C-1"), 72.0 (C-2"), 71.6 (C-3"), 73.8 (C-4"), 69.8 (C-5™), 17.9 (C-

6"). "H NMR (400 MHz, CD30D-d4) 6 7.90 (1H, d, J = 2.1 Hz, H-2'), 7.57 (1H, dd, J= 8.5, 2.1 Hz,



H-6"), 6.87 (1H, d, J = 8.5 Hz, H-5'), 6.35 (1H .d, J = 2.1 Hz, H-8), 6.16 (1H, d, J = 2.1 Hz, H-6),
520(1H,d,J=7.5 Hz, H-1"), 4.59 (1H, s, H-1"), 3.90 (3H, s, OCH3), 1.06 (3H, d, /= 6.2 Hz,H-
6").

Compound 17: Isorhamnetin-3-O--D-glucopyranosid

BC-NMR (101 MHz, CsDsN-ds) § 157.5 (C-2), 134.5 (C-3), 178.6 (C-4), 162.9 (C-5), 99.7 (C-6),
165.8 (C-7), 94.5 (C-8), 157.1 (C-9), 105.2 (C-10), 122.0 (C-1"), 114.2 (C-2"), 149.2 (C-3"), 147.9
(C-4"), 116.1 (C-5"), 122.9 (C-6"), 56.0 (OCH3), 103.2 (C-1"), 76.2 (C-2"), 79.0 (C-3"), 71.2 (C-4"),
78.4 (C-5"), 62.0 (C-6"). "H-NMR (400 MHz, CsDsN-ds) §7.95 (1H, d, J = 2.0 Hz, H-2"), 7.63 (1H,
dd, J=8.1, 2.1 Hz, H-6"), 6.95 (1H, d, J = 8.1 Hz, H-5"), 6.73 (1H, d, J= 2.0 Hz, H-8), 5.96 (1H, d,
J=2.0 Hz, H-6), 3.98 (3H, s, OCH3-3").

Compound 18: 2'"-0O-galloylhyperin

BC-NMR (101 MHz, CD;0D-d4) 6 157.5 (C-2), 134.5 (C-3), 178.3 (C-4), 162.9 (C-5), 99.4 (C-6),
164.8 (C-7), 94.3 (C-8), 157.7 (C-9), 105.6 (C-10), 122.0 (C-1"), 115.8 (C-2"), 145.3 (C-3"), 149.0
(C-4"), 117.2 (C-5"), 122.9 (C-6"), 100.2 (C-1"), 74.2 (C-2"), 72.8 (C-3"), 70.1 (C-4"), 76.8 (C-5"),
61.7 (C-6"), 123.1 (C-1™), 110.3 (C-2", 6™), 145.8 (C-3", 5"), 138.7 (C-4™), 166.7 (C-7"). '"H NMR
(400 MHz, CD3;0D-dys) 6 7.80 (1H, d, J = 2.2 Hz, H-2"), 7.67 (1H, dd, J = 8.5, 2.2 Hz, H-6"), 7.21
(2H, s, H-2",6™), 6.89 (1H, d, J = 8.5 Hz, H-5"), 6.42 (1H, d, /= 2.1 Hz, H-8), 6.19 (1H, d, J=2.1
Hz, H-6), 5.90 (1H, d, J = 8.0 Hz, H-1"), 5.46 (1H, dd, J=9.7, 8.0 Hz, H-2"), 4.03 (1H, d, J=3.4
Hz, H-4"), 3.96 (1H, dd, /= 9.8, 3.4 Hz, H-3"), 3.72 - 3.61 (3H, m, H-5",6").

Compound 19: Quercetin-4'-0-galactoside

BC NMR (151 MHz, CD30D-ds) 6 157.7 (C-2), 134.3 (C-3), 178.2 (C-4), 161.7 (C-5), 98.5 (C-6),
164.7 (C-7),93.4 (C-8), 157.1 (C-9), 104.4 (C-10), 121.9 (C-1"), 114.7 (C-2"), 144.6 (C-3',5"), 132.3
(C-4"),116.2(C-), 121.7 (C-6"),102.9 (C-1"), 71.8 (C-2"), 74.4 (C-3"), 69.9 (C-4"), 76.8 (C-5"), 61.2
(C-6"). "H NMR (600 MHz, CD30D-d4) 6 7.68 (d, J= 2.2 Hz, 1H, H-2"), 7.56 (1H, dd, J= 8.5, 2.2
Hz, H-6"), 6.84 (1H, d, J = 8.5 Hz, H-5"), 6.37 (1H, d, J = 2.1 Hz, H-8), 6.18 (1H, d, /= 2.0 Hz, H-
6),5.23 (1H,d, J=7.7 Hz, H-1").

Compound 20: Epigallocatechin

BC NMR (151 MHz, CD;0D-ds) 6 78.6 (C-2), 66.2 (C-3), 27.8 (C-4), 156.7 (C-5), 95.0 (C-6),
156.3 (C-7), 94.5 (C-8), 156.0 (C-9), 98.7 (C-10), 130.2 (C-1"), 105.6 (C- 2, 6"), 145.3 (C-3', 5"),

132.3 (C-4"). 'TH-NMR (600 MHz, CD;0D-ds) § 5.91 (1H, d, J = 2.3 Hz, H-8), 5.88 (1H, d, /= 2.3



Hz, H-6), 6.49 (2H, s, H-2', 6"), 4.73 (1H, m, H-2), 4.14 (1H, m, H-3).

Compound 21: Taxifolin-7-O-rhamnoside

BC-NMR (101MHz, CD;0D-ds) § 84.8 (C-2), 73.2 (C-3), 198.8 (C-4), 165.5 (C-5), 97.6 (C-6),
165.6 (C-7), 96.3 (C-8), 163.7 (C-9), 102.4 (C-10), 129.1 (C-1"), 115.3 (C-2"), 145.8 (C-3"), 146.7
(C-4"), 115.5 (C-5"), 120.3 (C-6"), 99.0 (C-1"), 71.1 (C-2"), 71.4 (C-3"), 73 (C-4"), 70.7 (C-5"), 17.5
(C-6"). '"H-NMR (400MHz, CD;0D-d4) 6 6.19 (1H, d, J = 2.2 Hz, H-6), 6.15 (1H, d, J= 2.4 Hz, H-
8), 4.59 (1H, s, H-3), 4.53 (1H, d, J = 11.6 Hz, H-2), 5.45 (1H, d, J= 5.4 Hz, H-1"), 1.20 (3H, d,
J=6.3 Hz,H-6"),3.94 -3.92 (1H, m, H-2"), 3.74 (1H, dd, J=6.8, 2.9 Hz, H- 3"), 3.53 — 3.50 (1H,
m, H- 5"), 3.42 - 3.24 (1H, m, H- 4")

Compound 22: Quercetin 3-O-p-D-glucose-7-O-p-D-gentiobioside

BC-NMR (101 MHz, CD30D-d4) 6 157.4 (C-2), 134.1 (C-3), 178.1 (C-4), 161.3 (C-5), 99.5 (C-6),
163.3 (C-7), 94.9 (C-8), 156.5 (C-9), 106.1 (C-10), 121.7 (C-1"), 116.8 (C-2"), 145.0 (C-3"), 148.8
(C-4"), 115.5 (C-5"), 122.1 (C-6"), 104.0 (C-1"), 74.4 (C-2"), 77.9 (C-3"), 69.6 (C-4"), 77.4 (C-5"),
61.1 (C-6"), 100.8 (C-1"), 73.5 (C-2"), 76.5 (C-3™), 69.0 (C-4"), 75.8 (C-5"), 68.4 (C-6"), 101.4
(C-1"), 73.8 (C-2"), 76.8 (C-3""), 70.4 (C-4""), 77.0 (C-5""), 61.4 (C-6""). 'H-NMR (400 MHz,
CDs;0OD-d4) 6 7.62 (1H, d, /= 2.3 Hz, H-2"), 7.54 (1H, dd, /= 8.5, 2.3 Hz, H-6'), 6.83 (1H, d, J =
8.5 Hz, H-5"), 6.72 (1H, d, J= 2.1 Hz, H-8), 6.47 (1H, d, J=2.1 Hz, H-6), 5.43 (1H, d, J= 7.5 Hz,
H-1"), 5.04 (1H, d, J=6.8 Hz, H-1"), 4.15 (1H, d, /= 7.8 Hz, H-1""),4:01- 2-98 (m, sugar-H).
Compound 23: Ampelopsin

BC-NMR (101 MHz, CD;0D-d4) J 84.7 (C-2), 73.1 (C-3), 197.8 (C-4), 164.7 (C-5), 96.7 (C-6),
168.2 (C-7), 95.7 (C-8), 163.8 (C-9), 101.2 (C-10), 128.5 (C-1"), 107.4 (C-2', 6"), 146.3 (C-3", 5"),
134.3 (C-4"). "H-NMR (400 MHz, CD3;0D-ds) 6 6.64 (1H, dd, J = 13.2, 4.9 Hz, H-8), 5.38 (1H, s,
H-6), 5.20 (1H, dd, J=11.4, 4.7 Hz, H-2), 4.05 (1H, s, H-3).

Compound 24: Isorhamnetin

BC-NMR (101 MHz, CsDsN-ds) § 150.5 (C-2), 138.0 (C-3), 177.4 (C-4), 162.5 (C-5), 99.3 (C-6),
165.7 (C-7), 94.5 (C-8), 157.5 (C-9), 104.5 (C-10), 123.1 (C-1"), 112.6 (C-2"), 147.6 (C-3"), 148.4
(C-4"), 116.7 (C-5"), 122.9 (C-6"), 56.0 (C-3'-OCH3). "H NMR (400 MHz, CD30D-d4) J 7.99 (1H,
d,J=2.1 Hz, H-2"), 7.51 (1H, dd, J = 8.4Hz, 2.1Hz, H-6"), 6.99 (1H, d, J = 8.4Hz, H-5"), 6.47 (1H,
d, J=2.1 Hz, H-8), 6.15 (1H, d, J= 2.1 Hz, H-6), 3.15 (3H, s, OCH3-3").

Compound 25: Taxifolin



BC-NMR (101MHz, CD;0D-ds) & 84.5 (C-2), 73.0 (C-3), 197.8 (C-4), 164.7 (C-5), 96.7 (C-6),
168.1 (C-7), 95.6 (C-8),163.9 (C-9), 99.9 (C-10), 129.2 (C-1"), 115.2 (C-2"), 145.7 (C-3"), 146.5 (C-
4, 115.4 (C-5"), 120.3 (C-6'). "H-NMR (400 MHz, CD:0D-ds) § 6.92 (1H, s, H-2'), 6.81 (1H, d, J
= 8.4 Hz, H-6"), 6.76 (1H, d, J = 8.4 Hz, H-5'), 5.88 (1H, d, J = 3.0 Hz, H-6), 5.84 (1H, d, J = 3.0

Hz, H-8), 4.59 (1H, s, H-3), 4.47 (1H, d, J= 11.6 Hz, H-2).



