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Table S1: NMR spectroscopic data of metabolite (1) 3-O-4-(3R)-D-apiofuranosyl- (1—6)-O--D-glucopyranosyl-(3S)-oct-1-en-3-ol, (CDsOD, 500 MHz).

Allylic part
ddd, H-2, H-3, H-4a, H-4b, H-5a, H-1b, H-2, H-3, H-4a,
H-la 521 H-1b, H-2
J1=17.4,3,=1.7,J3=1.1Hz, 1H H-5b, H-6, H-7a, H-7b H-4b, H-5a, H-5b, H-1’
116.3 CH> H-3
ddd, H-2, H-3, H-4a, H-4b, H-5a,
H-1b 511 H-1a, H-2 H-1a, H-2
J1=104, J,=1.7,J3=0.9 Hz, 1H H-5b, H-6, H-7a, H-7b
ddd, H-1a, H-1b, | H-1a, H-1b, H-3, H-4a, H-4b, H-5a, H-1a, H-3,
140.9 H-2 CH 5.86 H-1a, H-1b, H-3, H-1'
J1=17.4,3,=104,J3=7.1 Hz, 1H H-3 H-5b, H-6, H-7a, H-7b H-4a, H-4b
H-1a, H-1b,
dd, H-2, H-4a, H-1a, H-1b, H-2, H-4a, H-4b, H-5a, | H-1a, H-2, H-4a, H-4b,
83.1 H-3 CH 4.08 H-2, H-4a,
J1=13.1,J,=7.1Hz, 1H H-4b H-5b, H-6, H-7a, H-7b, H-8 H-5a, H-5b, H-1'
H-4b, H-1'
H-3, H-4b, H-1a, H-1b, H-2, H-3, H-4b, H-5b, H-2, H-3, H-4b, H-5b,
H-4a 151 m, 1H
H-5a H-5b, H-6, H-7a, H-7b, H-8 H-1’
35.8 CH: H-3
H-3, H-4a, H-1a, H-1b, H-2, H-3, H-4a, H-5a, H-2, H-3, H-4a, H-5b,
H-4b 1.68 dd, J1=10.2, J,=5.9 Hz, 1H
H-5a, H-5b H-5b, H-6, H-7a, H-7b, H-8 H-1'
H-1a, H-1b,H-2, H-3, H-4a, H-4b,
H-5a 1.39 m, 1H H-4a, H-4b H-3, H-4b, H-7
H-5b, H-6, H-7a, H-7b, H-8
25.7 CH> H-3
H-1a, H-1b, H-2, H-3, H-4a, H-4b,
H-5b 1.32 m, 1H H-4b H-3, H-4a, H-4b
H-5a, H-6, H-7a, H-7b, H-8
H-1a, H-1b, H-2, H-3, H-4a, H-4b, H-5b, H-7a, H-
33.1 H-6 CH2 1.31 m, 2H H-5a H-3, H-4a, H-4b
H-5a, H-5b, H-7a, H-7b, H-8 8




13C

Multiplicity, (J, Hz)

H-1a, H-1b, H-2, H-3, H-4a, H-4b,
H-7a 1.33 m, 1H H-6, H-8 H-7b, H-8
H-5a, H-5b, H-6, H-7b, H-8
7 23.7 CH; H-6, H-7a, H-8
H-1a, H-1b, H-2, H-3, H-4a, H-4b,
H-7b 1.37 m, 1H H-6, H-8 H-7a, H-8
H-5a, H-5b, H-6, H-7a, H-8
H-3, H-4a, H-4b, H-5a, H-5b, H-6,
8 14.4 H-8 CHs 0.90 t,J=7.0Hz, 3H H-7a, H- 7b H-7a, H-7b H-7a
H-7a, H-7b
p-D-Glucose
H-3, H-2', H-
H-2', H-3a’, H-3b’, H-4', H-5',
1" | 1033 | H-l CH 4.29 d,J=78Hz, IH H-2' e H-3, H-2', H-3', H-4' | 3’, H-4a, H-4b,
- a’
H-2
H-1', H-3a’, H-3b’, H-4', H-5',
2! 75.3 H-2' CH 3.17 dd, J1=7.8,J,=4.2, 1H H-1' - H-1', H-3a’, H-3b' H-1'
- a’
3 76.8 H-3' CH 3.34 m, 1H H-2', H-4' H-1', H-2', H-4', H-5', H-6a’, H-6b’ H-1', H-6a’, H-6b’ H-1', H-4'
H-1', H-2', H-3a', H-3b’, H-5',
4 717 H-4' CH 3.25 dd, J1=8.7,J,=1.0Hz, 1H H-5' H-1', H-2', H-6a’, H-6b’ H-3', H-5'
H-6a’, H-6b’
H-1’, H-2', H-3b’, H-3b’, H-4, H-2', H-4a’,
5' 78.2 H-5 CH 3.33 m, 1H H-4', H-6a’ H-1', H-6a’, H-6b’
H-6a’, H-6b’ H-5'
¢ 68.4 H-6a’ - 3.56 dd, J1=11.2, J,=5.2 Hz, 1H H-6b’ H-4', H-5', H-6b’ H-1", H-6b’ H-4'
. 2
H-6b’ 3.92 dd, J;1=11.2, J,=1.8 Hz, 1H H-6a’, H-1" H-5 H-3', H-5', H-6a’, H-1" H-1"
p-D-Apiose
1” | 110.8 H-1" CH 4.99 d,J=25Hz, 1H H-2" H-2" H-5', H-6a’, H-6D/, H-6a’, H-6b’,




1BC Multiplicity, (J, Hz)
H-2", H-4b", H-5" H-2", H-4b"
2" 78.0 H-2" CH 3.88 d,J=25Hz, 1H H-1" H-1" H-62a’, H-1", H-4a" H-4b", H-5"
H-1", H-4b",
3" 80.6 H-3" C - - - - -
H_SN
H-6a’, H-1", H-4b",
H-4a" 3.95 d,J=9.6 Hz, 1H H-4b" H-4b" H-1"
4" 75.0 CH; H-5"
H-4b" 3.75 d,J=9.6 Hz, 1H H-4a" H-4a" H-5" H-5"
5" 65.7 H-5" CH; 3.57 br.s, 2H - - H-4', H-1", H-4b" H-2", H-4a"




A

Figure S1: *H-NMR spectrum of compound 1 (CDsOD, 500 MHz).
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Figure S2: *H-NMR spectrum of the compound 1 (CDsOD, 500 MHz).



: 72 A SEETHERENSE AACERET IR RE R
% £ 5 B GEEEdnidddgepgazs un 4 2
1 SR Tl

I T

e oo e e N A e - e
190 130 170 160 150 140 130 120 110 100 80 aD T 60 50 40 30 20 PRpm

Figure S3: 1*C-NMR spectrum of compound 1 (CDsOD, 125 MHz).
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Figure S4: COSY spectrum of compound 1 (CDsOD, 500 MHz).
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Figure S5: HMBC spectrum of compound 1 (CDsOD, 500 MHz).
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Figure S6: HSQC spectrum of compound 1 (CD30D, 500 MHz).
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Figure S7: TOCSY spectrum of compound 1 (CDsOD, 500 MHz).
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Figure S8: NOESY spectrum of compound 1 (CDs;OD, 500 MHz).
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Figure S9: DEPT 135 spectrum of compound 1 (CDsOD, 125 MHz).
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Figure S10: ESI-MS spectrum of compound 1.
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Figure S11: HRMS spectrum of compound 1.
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Figure S12: 'H-NMR spectrum of compound 2 (CDCls, 500 MHz).
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Figure S13: *C-NMR spectrum of compound 2 (CDCls, 125 MHz).
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Figure S15: HMBC spectrum of compound 2 (CDCls, 500 MHz).
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Figure S16: HSQC spectrum of compound 2 (CDCls, 500 MHz).
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Figure S17: ESI-MS spectrum of compound 2.
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Figure S19: 'H-NMR spectrum of compound 3 (CDCls, 500 MHz).
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Figure S20: *C-NMR spectrum of compound 3 (CDCls, 125 MHz).

15



T B B e o B AR B ASaas Ban 9

T T T T
20 B85 6L TS5 VO B5 60 S5 50 45 40 IS5 IO 25 20 1.5 10 05 P

Figure S21: COSY spectrum of compound 3 (CDCls, 500 MHz).
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Figure S22: HMBC spectrum of compound 3 (CDCls, 500 MHz).
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Figure S23: HSQC spectrum of compound 3 (CDCls, 500 MHz).
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Figure S24: DEPT 135 spectrum of compound 3 (CDCls, 125 MHz).
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Figure S25: ESI-MS spectrum of compound 3.
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Table S2: NMR spectroscopic data of metabolite 4 (brassicasterol), (CDCls, 500 MHZz).

Multiplicity, (J Hz)

1 37.2 CH2 H-19
H-1b 1.09 m, 1H H-1a
H-2a 1.84 m, 1H H-1b, H-2b
2 31.9 CH2 H-4a
H-2b 1.52 m, 1H H-2a
3 71.8 H-3 CH 3.51 m, 1H H-2b, H-4a, H-4b H-2a, H-2b, H-4a
H-4a 2.28 dd, J1=5.3,3,=2.2 Hz, 1H H-3
4 42.3 CH2 H-2a, H-6
H-4b 2.24 dd, J1=5.0,J,=2.1 Hz, 1H H-3
5 140.7 - C - - - H-2a, H-2b, H-4a, H-4b, H-19
6 121.7 H-6 CH 5.35 br.d,J=5.3Hz, 1H H-4b, H-7a, H-7b H-4a, H-4b, H-7a, H-7b
H-7a 1.97 m, 1H H-6, H-7b
7 31.9 CH2 H-6, H-8
H-7b 1.53 m, 1H H-7a
8 31.6 H-8 CH 1.48 m, 1H H-7a H-6, H-7
9 50.1 H-9 CH 0.93 m, 1H H-8 H-19
10 36.4 - C - - - H-4a, H-6, H-9, H-19
11 21.2 H-11 CH2 1.50 m, 2H H-9, H-12 H-9
12 40.6 H-12a CH2 2.00 m, 1H H-11, H-12b
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HSQC DEPT-135 Multiplicity, (J Hz)

H-12b 1.18 m, 1H H-12a H-18, H-19
13 42.2 - C - - - H-18
14 56.7 H-14 CH 1.00 m, 1H H-8, H-15 H-12, H-18
H-15a 1.56 m, 1H H-14, H-16a
15 24.3 CH; -
H-15b 1.04 m, 1H H-16a
H-16a 1.83 m, 1H H-15a, H-16b, H-17
16 28.2 CH; -
H-16b 1.25 m, 1H H-16a
17 56.0 H-17 CH 1.10 m, 1H H-16a H-15b, H-18, H-21
18 11.9 H-18 CHzs 0.67 s, 3H - H-17
19 211 H-19 CHs 1.01 s, 3H - -
20 39.8 H-20 CH 2.03 m, 1H - H-17, H-18
21 18.7 H-21 CHs 091 d,J=6.5,3H - H-17
22 | 1293 H-22 CH 5.01 dd, J1 =15.7, J,=8.6 Hz, 1H H-23 H-23
23 | 138.3 H-23 CH 5.15 dd, J;=15.7, J,= 8.6 Hz, 1H H-22, H-20 H-22
24 39.8 H-24 CH 1.99 ddg, J1=7.8,J,=5.1,13=2.2 Hz, 1H H-23 H-28
25 33.9 H-25 CH 131 m, 1H - H-26, H-27
26 211 H-26 CHs 0.82 d,J=7.0Hz 3H - H-27

20



# ‘ 3C  HSQC DEPT-135 ‘ 5™ Multiplicity, (J Hz) COoSsY HMBC
27 | 188 | H-27 CH; 0.79 d,J=7.0 Hz, 3H - H-25, H-26
28 | 11.8 | H-28 CH; 0.68 d,J=89Hz, 3H - H-25

Table S3: NMR spectroscopic data of metabolite 5 (stigmasterol), (CDCls, 500 MHz).

15C HSQC  DEPT-135 Multiplicity, (J, Hz)

H-1a 1.07 m, 1H H-1b, H-2a H-1b, H-2a

1 37.2 CH; H-19
H-1b 1.83 m, 1H H-1a H-1a
H-2a 1.84 t,J=4.1Hz 1H H-1a, H-3 H-1la

2 31.6 CH; H-3, H-4a, H-4b
H-2b 1.97 m, 1H - -

3 71.8 H-3 CH 3.52 tdd, J;=11.1, J, =5.2, J3= 4.6 Hz, 1H H2a, H-4a H-2a, H-4a, H-4b H-4a, H-4b, H-1b
H-4a 2.24 dd, J;=13.3, J,=2.3 Hz, 1H H-3 -

4 42.3 CH; H-6
H-4b 2.28 dd, J;=13.3,J,=2.3 Hz, 1H H-3 H-6

5 140.7 - C - - - - H-4a, H-4b, H-7a, H-8, H-19

6 121.7 H-6 CH 5.34 m, 1H H4a, H7b H-4b, H-7b, H-8 H-4a, H-4b, H-8
H-7a 1.52 m, 1H H-8 H-8

7 31.6 CH; H-4b
H-7b 1.97 m, 1H H-8 H-14, H-12b, H-8

8 31.8 H-8 CH 1.52-1.50 m, 1H H-7a, H-7b, H-9 H-7a, H-7b H-9

21




Multiplicity, (J, Hz)

9 50.1 H-9 CH 0.94 m 1H H-8 H-8 H-12a, H-14
10 36.5 - C - - - - H-2, H-4, H-6, H-19
11 21.1 H-11 CH; 1.49-1.51 m, 2H H-9, H-12a H-12a H-9
H-12a 1.99-2.01 m, 1H H-11, H-12b H-12b, H-18
12 39.7 CH: H-14, H-18
H-12b 1.17-1.19 m, 1H H-11, H-12a H-12a
13 421 - C - - - - H-18
14 56.8 H-14 CH 1.01 br.d, J=2.0Hz, 1H H-8, H-15a H-15 H-12a, H-18
H-15a 1.55 m, 1H H-14 H-14
15 24.3 CH: H-16b
H-15b 1.06 m, 1H - H-14
H-16a 1.24-1.28 m, 1H H-16b, H-17 H-16b
16 28.9 CH; H-17
H-16b 1.69 ddt, J;=13.9, J,=5.7, J3= 3.5, 1H H-16a H-16a
17 55.9 H-17 CH 1.13-1.15 m, 1H H-20 H-20 H-12, H-18, H-16, H-20, H-21
18 12.0 H-18 CHs 0.69 s, 3H - H-11, H-12, H-21 H-12a, H-14
19 194 H-19 CH;s 1.00 s, 3H - - H-20
20 40.5 H-20 CH 1.13-1.15 m, 1H H-21 H-17 H-21, H-22
21 21.1 H-21 CHs 1.02 d,J=6.7Hz, 3H - H-24 H-22
22 138.3 H-22 CH 5.14 dd, J1=155, J,=8.7 Hz, 1H H-23 H-21,H-24, H-28b, H-29 H-20, H-21, H-23
23 129.2 H-23 CH 5.01 dd, J;=15.5, J,=8.7 Hz, 1H H-22, H-24 H-21, H-24, H-28b, H-29 H-22, H-24, H-28a, H-28b H-26
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HSQC DEPT-135 Multiplicity, (3, Hz)

H-27
24 51.2 H-24 CH 1.52 m, 1H H-23, H-25, H-28 H-29, H-21 H-25 H-22, H-23, H-26, H-27
25 31.9 H-25 CH 1.44 m, 1H H-24 - H-26, H-28a, H-24
26 21.2 H-26 CHs 0.84 d,J=6.4Hz 3H - H-24 H-24, H-27
27 19.0 H-27 CH;s 0.79 d,J=6.4Hz 3H - H-24, H-28, H-29 H-24, H-26
H-28a 1.41 m, 1H H-24, H-28b, H-29 H-28b
28 254 CH; H-24, H-29
H-28b 1.16 m, 1H H-28a, H-29 H-27
29 12.2 H-29 CH;s 0.81 t,J=7.4Hz 3H H-28a, H-28b H-24 H-28b

Table S4: NMR spectroscopic data of metabolite 6 (verbascoside), (CDsOD, 500 MHz).

B3C HSQC DEPT-135  4'H Multiplicity, (J, Hz)

Phenethyl group
1 131.4 - C - - - - H-5, H-7, H-8a, H-8b
2 1171 H-2 CH 6.69 d,J=2.0Hz 1H H-6 H-7 H-6, H-7
3 146.0 C - - - - H-5
4 144.5 C - - - - H-2, H-6
5 117.2 H-5 CH 6.67 d,J=8.0Hz, 1H H-6 - -
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13C

DEPT-135

oH

Multiplicity, (J, Hz)

6 121.3 H-6 CH 6.56 dd, J;=8.0, J.=2.0 Hz, 1H H-2, H-5 - H-2, H-5, H-7
7 36.4 H-7 CH; 2.79 ddt, J;=3.5,J,=7.3, J3=14.0 Hz, 2H H-8a, H-8b H-2, H-6, H-8a, H-8b H-8, H-2, H-6
H-8a 4.04 m, 1H H-7, H-8b H-8 H-7, H-1"
8 71.9 CH2
H-8b 3.73 m, 1H H-7, H-8a H-7 H-7, H-1"
Caffeoyl group
Iy 127.6 - C - - - - H-5', H-7', H-8'
2 114.6 H-2' CH 7.05 d,J=20Hz 1H H-6' - H-6', H-7'
3 146.7 - C - - - - H-2', H-5'
4 | 1497 - C - - - - H-2', H-5', H-6'
5! 116.5 H-5' CH 6.78 d,J=8.1Hz 1H H-6' - H-6', H-7'
6 | 1233 H-6' CH 6.95 dd, J;=8.3,J,=2.0 Hz, 1H H-2', H-5' - H-2', H-5', H-7'
7' 148.0 H-7' CH 7.59 d,J=16.0 Hz, 1H H-8' H-8' H-2', H-6'
8 114.6 H-8' CH 6.28 d,J=16.0 Hz, 1H H-7' H-7' H-7
9’ 168.4 - C=0 - - - - H-7', H-8', H-4"
p-D-glucose
1" 104.0 H-1" CH 4.38 d,J=7.8Hz 1H H-2" H-2" H-2", H-8b
2" | 761 H-2" CH 3.39 dd, J;=9.0, J,= 8.0 Hz, 1H H-1", H-3" - H-3", H-4", H-5"
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DEPT-135 ¢ 'H Multiplicity, (J, Hz)

3" 81.7 H-3" CH 3.81 t,J=9.3Hz, 1H H-4" H-1" H-2", H-4", H-1""
4" 70.5 H-4" CH 4.94 t,J=9.8Hz, 1H H-3", *H-5" - H-3"”, H-5", H-1""
5" 75.8 H-4" CH 3.54 m, 1H H-4", H-6" - H-3", H-4"
H-6a" 3.63 d, J=10.0 Hz, 1H *H-5", H-6b" - H-4"
6" 62.2 CH:
H-6b"” 3.51 d,J=10.0 Hz, 1H *H-5", H-6a" - H-4"

a-L-Rhamnose

1" | 103.0 H-1" CH 5.18 d,J=15Hz 1H H-2" H-3", H-2"" H-3"
2" 72.3 H-2"" CH 3.92 dd, J1=3.1,J2.=1.6 Hz, 1H H-1" H-1" H-1"", *H-4""
3 72.2 H-3"" CH 3.57 dd, J:=3.5,3,=9.6 Hz, 1H H-4"", *H-5"" H-5" H-1"", *H-4""
4" 73.7 H-4" CH *3.28 d,J=9.6 Hz, 1H *H-5" H-6"" H-2"", H-5""
5" 70.3 H-5" CH *3.52 m, 1H *H-4", *H-6"" H-6"" H-1"", H-6""
6" 18.4 H-6"" CHs 1.09 d,J=6.2Hz, 3H *H-5" H-4"", *H-5"" H-4"

* Unclear due to overlapping

Table S5: NMR spectroscopic data of metabolite 7 (martynoside), (CDsOD, 500 MHz).

13 HSQC DEPT135 & 'H Multiplicity, (J, Hz)

Phenethyl group
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BC HSQC  DEPT 135 Multiplicity, (J, Hz)

1 132.9 - C - - - - H-5, H-7
2 117.1 H-2 CH 6.74 d,J=2.0Hz, 1H - - H-7
3 147.5 - C - - - - H-2, H-5, H-6, 4-OCHjs
4 147.6 - C - - - - H-2, H-5, H-6, 4-OCHjs
5 112.9 H-5 CH 7.19 d,J=6.6 Hz, 1H H-6 H-6, 4-OCHjs -
6 121.2 H-6 CH 6.69 dd, J1=8.0,J,=2.1 Hz, 1H H-5 H-5 H-2, H-5, H-7
7 36.6 H-7 CH> 281 m, 2H H-8a, H-8b H-8a, H-8b H-2

H-8a 4.03 m,1H H-7, H-8b H-7, H-8b
8 72.4 CH> H-1", H-7

H-8b 3.75 m,1H H-7, H-8a H-7, H-8a

Feruloyl group

Iy 127.7 - C - - - - H-5', H-8'
2! 111.8 H-2' CH 7.20 d,J=2.0Hz, 1H - 3’-OCHg3s H-6', H- 7'
3 149.4 - C - - - - H-2', H- 5', 3'-OCH3
4 150.8 - C - - - - H-2', H- 5', H-6'
5 116.5 H-5' CH 6.84 d,J=72Hz 1H H-6 H-6 -
6’ 124.4 H-6' CH 7.09 dd, J1=8.3,J,=2.0 Hz, 1H H-5' H-5' H-2'
7' 147.4 H-7' CH 7.66 d,J=16.0 Hz, 1H H-8' H-8' H-2', H-6'
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13¢C DEPT 135 Multiplicity, (J, Hz)

8 115.2 H-8' CH 6.37 d, J=16.0 Hz, 1H H-7 H-7' -
9’ 168.2 - C=0 - - - - H-7', H-8', H-4"
P-D-Glucose
I 104.3 H-1" CH 4.37 d,J=8.0Hz, 1H H-2" - H-2"
2" 76.2 H-2" CH 3.38 dd, J1=9.2,J,=7.8 Hz, 1H H-1" - H-3"
3" 80.6 H-3" CH 3.80* m, 1H* H-4'"* - H-2’, H-1""
4" 70.4 H-4" CH 4.92 * H-3" - H-3', H-1""
5" 75.1 H-5" CH 3.53 m, 1H* - - H-3', H-4"
H-6a" 3.64 m, 1H* H-6b” * -
6" 62.4 CH>
H-6b" 3.53 m, 1H* H-6a" * -

a-L-Rhamose

1" 1030 | H-1" CH 5.19 d,J=20Hz, 1H - *H-3", H-4" *H-3"
2" 723 | H2" CH 3.91 dd, J1=55,J,= 25 Hz, 1H H-1"" H-1" H-1""
3" 720 | H3" CH 3.56 m, 1H* - - -

4" 737 | H4" CH 3.29 m, 1H* - - H-6""
5" 709 | H5" CH 357 m, 1H* - - H-6""
6" 184 | H-6" CHs 1.09 d, J=6.2 Hz, 3H H-5"" H-5" H-4""
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13¢C HSQC DEPT135 & 'H Multiplicity, (J, Hz)
4-OCHs | 565 | 4-OCHs CHs 3.81 s, 3H - -
3-0OCHs; | 565 | 3-OCHs CHs 3.89 s, 3H - -

* Unclear due to overlapping

Table S6: NMR spectroscopic data of metabolite 8 (forsythoside B), (CDs0OD, 500 MHz).

Multiplicity, (3, Hz)

Phenethyl group
1 131.4 - C - - - - H-5, H-7, H-8a, H-8b
2 1171 H-2 CH 6.70 d,J=2.0Hz, 1H H-6 H-7, H-8a, H-8b H-6, H-7
3 | 1461 - C - - - - H-2, H-5, H-6
4 | 1447 - C - - - - H-2, H-6
5 116.5 H-5 CH 6.68 d,J=8.0Hz 1H H-6 - H-6
6 121.3 H-6 CH 6.57 dd, J; =8.0,J, =2.0 Hz, 1H H-2, H-5 H-7, H-8a, H-8b H-2, H-5
7 36.6 H-7 CH; 2.80 m, 2H H-8a, H-8b H-2, H-6, H-8a, H-8b | H-6, H-2, H-8a, H-8b
H-8a 4.00 m, 1H H-7, H-8b H-2, H-6, H-7, H-8b H-1", H-7
8 72.1 CH;
H-8b 3.72 m, 1H H-7, H-8a H-2, H-6, H-7, H-8a H-1", H-7
Caffeoyl group
1" | 127.6 - C - - - - H-5', H-7', H-8'
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BC  HSQC DEPT-135 4!H Multiplicity, (J, Hz)
2! 114.7 H-2' CH 7.06 d,J=2.0Hz, 1H H-6' - -
3" | 146.8 - C - - - - H-2', H-5'
4 149.8 - C - - - - H-2', H-5', H-6'
5 117.2 H-5' CH 6.78 d,J=8.2Hz 1H H-6'- - H-6'
6 | 1233 H-6' CH 6.96 dd, J;1=8.2,J,=2.0Hz, 1H H-5', H-2' - H-2", H-7'
7' 148.1 H-7 CH 7.60 d,J=15.7Hz, 1H H-8', H-6' H-8' H-2', H-6'
8 115.2 H-8' CH 6.28 d,J=15.7Hz, 1H H-7'- H-7 H-6', H-7'
9" | 168.2 - C=0 - - - - H-7', H-8', H-4"
S-D-Glucose
1" | 104.3 H-1" CH 4.37 d,J=79Hz 1H H-2", H-2" H-8a, H-2", H-5"
2" 76.2 H-2" CH 3.38 dd, J; =8.9,J, =8.2 Hz, 1H H-1", H-3" H-1" H-3"
3" 81.7 H-3" CH 3.80 t,J=9.3Hz, 1H H-2", H-4" H-1" H-1"", H-2", H-4"
4" 70.5 H-4" CH 4.94 t,J=9.4Hz 1H H-3" - H-1"", H-3"
5" 75.1 H-5" CH 3.73 m, 1H overlap H-4", H-6b" H-4"
H-6a" 3.74 m, 1H H-5", H-6b" H-4", H-1""
6" 68.5 CH;
H-6b" 3.48 dd, J1 =11.6 Hz, J, =6.42 Hz, 1H H-5", H-6a" H-1"" H-4", H-1""
a-L-Rhamnose
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DEPT-135 ¢ 'H Multiplicity, (J, Hz)

1" 11031 | H-1" CH 5.18 d,J=15Hz, 1H H-2" H-3", H-4" H-3"
2" 72.4 H-2"" CH 3.91 m, 1H H-1"", H-3"" H-1"", H-3" -
3 72.3 H-3" CH 3.55 dd, J1=9.35,J, =34 Hz, 1H H-2"", H-4"" -
4" 73.8 H-4"" CH 3.29 *d,J=9.4Hz, 1H H-3"", H-5"" H-6"" H-5"", H-6""
57| 709 | H-5" CH 356 *m, 1H H-4"", H-6"" H-6"" H-1"", H-6"", H-3"
6" 18.5 H-6"" CHs 1.08 d,J=6.3 Hz, 3H H-5"" H-3"", H-5"" H-4""
p-D-Apiose
1| 1111 | H-1 CH 4.90 d,J=2.2Hz, 1H H-ab, H-2" | H-6b", H-db, H-2r | 2" ﬂ'iz::"H'Ga”*
27 [ 781 | H2™ CH 3.86 d,J=22Hz, 1H H-1"" H-1"" H-5""", H-4b""
3" | 806 - C - - - - H-4b""
H-4a"" 391 brd, J=9.6 Hz, 1H H-4b"", H-5" H-4b"" H-5""
4" 75.1 CH;
H-4b"" 373 d,J=34Hz 1H H-4a""", H-5"" H-4a"" H-5""
57| 657 [ H-5"" CH, 3.54 br.s, 2H H-4a""", H-4b"" H-2"" H-4a"", H-2""

* Unclear due to overlapping
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Table S7: NMR spectroscopic data of metabolite 9 (allysonoside), (CD3OD, 500 MHz).

# 3¢ ‘ HSQC  ¢'H Multiplicity , (J Hz) COSY HMBC
Phenethyl group
1 131.4 - - - - H-5, H-7, H-8a, H-8b
2 117.1 H-2 6.70 d,J=21Hz,1H H-6 H-6, H-7
3 | 1468 - - - - H-2, H-6, H-5
4 [ 1447 - - - - H-2, H-6
5 116.9 H-5 6.68 d,J=8.0Hz, 1H H-6 H-6
6 116.7 H-6 6.57 dd, J; =8.0,J,=2.0Hz, 1H H-2, H-5 H-2, H-5
7 | 369 | H7 | 280 | 0NF3R=720=41 e ey | He, H2, Ho8a H-8b
Hz, 2H
H-8a 4.00 m, 1H H-7, H-8b H-1", H-7
8 72.8
H-8b 3.72 m, 1H H-7, H-8a H-1", H-7
Feruloyl group
1 127.6 - - - - H-5', H-7', H-8'
2 112.4 H-2' 7.21 d,J=18Hz, 1H H-6'
3 146.1 - - - - H-2', H-5'
4 149.8 - - - - H-2', H-5', H-6', H-10’
5! 116.6 H-5 6.81 d, J=8.0Hz, 1H H-6' H-6'
6 124.8 H-6 7.09 dd, J; =8.0,J,=2.0Hz, 1H H-5' H-2', H-7'
7' 148.2 H-7' 7.65 d,J=16.0 Hz, 1H H-8’ H-2', H-6'
8 [ 1151 | H& | 637 d, J=16.0Hz, 1H H-7' H-6', H-7'
9 | 168.2 - - - - H-7', H-8', H-4"
10 56.7 H-10’ 3.89 s, 3H H-2' -
p-D-Glucose
1" 104.3 H-1" 4.37 d,J=79Hz 1H H-2" H-8a, H-5", H-2"
2" 76.2 H-2" 3.38 dd, J; =9.0,J,=8.0Hz, 1H H-1", H-3" H-3"
3" 81.7 H-3" 3.80 t,J=9.0Hz, 1H H-2", H-4" H-1"", H-2", H-4"
4" 70.5 H-4" 4.94 t, 9.8 Hz, 1H H-3", H-5" H-1"" H-3"
5" 75.1 H-5" 3.72 d,J=9.5Hz, 1H H-4", H-6b" H-4"
6" 68.5 H-6a" 3.75 m, 1H H-5", H-6b" H-4", H-1""
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Multiplicity , (J Hz)

H-6b" 3.48 br.d,J=5.2 Hz, 1H H-5", H-6a" H-4" H-1""
a-L-Rhamnose
" | 103.1 H-1" 5.19 d,J=167Hz, 1H H-2"" H-3"
2 72.4 H-2"" 3.90 m, 1H H-1"", H-3"" -
3 72.3 H-3" 3.55 m, 1H H-2"", H-4"" -
4" 73.8 H-4"" 3.28 dd,J1=9.1,J, =14 Hz, 1H H-3"", H-5"" H-5"", H-6""
5" | 70.9 H-5" 3.56 * overlap H-4"", H-6"" H-1"", H-6"", H-3"
6" | 185 H-6"" 1.09 d,J=6.0Hz, 3H H-5"" H-4"
p-D-Apiose
H-2"", H-4b™",

" 1111 H-1"" 4.90 d,J=22Hz 1H H-2""

H-6a" ;H-6b"
2m 78.1 H-2"" 3.86 d,J=21Hz, 1H H-1"" H-5"", H-4b""
3" | 80.6 - - - - H-4b""

H-4a"" 3.92 d,J=9.4Hz, 1H H-4b"", H-5"" H-5""
4 75.1

H-4b"" 3.73 d,J=951H H-4a"" H-5"" H-5""
5 65.7 H-5"" 3.53 brs, 2H H-4a"", H-4b"" H-4a""" H-2""
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Table S8: NMR spectroscopic data of metabolite 10 (echinacoside), (CDsOD, 500 MHz).

BC  HSQC DEPT-135 Multiplicity, (J, Hz)

Phenethyl group

1 [ 1315 - C - - - - H-5, H-7, H-8

2 | 1172 | H-=2 CH 6.70 d,J=2.0Hz IH H-6 H-7 H-6, H-7

3 | 1461 - C - - - - H-5

4 | 1447 - C - - - - H-2, H-6

5 | 1165 | H-5 CH 6.67 d,J=80Hz IH H-6 - H-6, H-7

6 | 1213 | H-6 CH 6.57 dd, J;=8.0,J, = 2.0 Hz, 1H H-2 - H-2, H-7

7 | 366 | H7 CH, 2.79 dtJ=7.2,J,=2.5Hz, IH H-8a, H-8b H-2, H-6, H-8a, H-8b H-2, H-6, H-8a, H-8b
H-8a 403 m, 1H H-7, H-8b H-8 H-7, H-1"

8 | 720 CH,
H-8b 373 m, 1H H-7, H-8a H-7

Caffeoyl group

I | 127.6 - C - - - - H-5" H-7'
2 | 1152 | H2' CH 7.06 d,J=20Hz IH H-6' - H-6', H-8'

3 | 146.9 - C - - - - H-2', H-5'

4 | 149.9 - C - - - - H-2', H-5', H-6'
5" | 1163 | H-5' CH 6.77 d,J=80Hz IH H-6' - H-6'

33



13C

HSQC

DEPT-135

Multiplicity, (J, Hz)

6 123.3 H-6' CH 6.96 dd, J1 =8.35,J,=2.1 Hz, 1H H-2, H-5' - H-2', H-8'
7' 114.7 H-7 CH 7.60 d, J=159 Hz, 1H H-8' H-8’ H-6', H-8'
8 148.3 H-8' CH 6.27 d,J=159 Hz, 1H H-7 H-7' H-2', H-6'
9 168.5 - Cc=0 - - - - H-4" H-7', H-8'
Central p-D-Glucose
1" 104.3 H-1" CH 4.39 d, J=8.0 Hz, 1H H-2" H-2" H-8a, H-8b, H-2"
2" 76.2 H-2" CH 3.39 dd, J; =9.17, 3, =8.0 Hz, 1H H-1", H-3" - H-3"
3" 81.7 H-3" CH 3.80 t,J=9.2 Hz, 1H H-2", H-4" H-1"" H-2", H-4", H-1""
4" 70.5 H-4" CH 5.00 tJ=9.6 Hz, 1H H-3" - H-5", H-3", H-1""
5" 74.8 H-5" CH 3.77 dd, J;1=9.1,J,=2.3Hz, 1H H-4", H-6a" - H-4", H-6b"
H-6a" 3.94 dd, J; =11.5,J,=2.0Hz 1H H-5", H-6b" -
6" | 69.4 CH, -1
H-6b" 3.63 d,J1 =12.0 Hz, 1H H-5", H-6a" -
a-L-Rhamnose
1" | 103.1 H-1" CH 5.18 d,J=17Hz, IH H-2"" H-2"", H-3" H-2"" H-3"', H-5""
2" 72.4 H-2" CH 3.91 dd, J;1 =3.2,J,=1.7Hz, 1H H-1" H-1" H-1"", H-3""
3" 72.4 H-3" CH 3.57 dd, J1 =9.6, J, =3.2 Hz, 1H H-4"", H-2"" H-5"" H-1"", H-2"', H-4""
4 73.8 H-4"" CH 3.28 d,J=9.5Hz, IH H-3" H-6"" H-2""" H-3"', H-6""
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DEPT-135

Multiplicity, (J, Hz)

5" 70.6 H-5"" CH 3.56 dd, J1=9.6,J2=6.2 Hz, 1H H-4"", H-6"" H-6"" H-1"", H-4"', H-6""
6" | 184 H-6"" CHs 1.08 d,J=6.0 Hz, 3H H-5"" H-4"", H-5"" H-4"
Final p-D-Glucose
" | 104.7 H-1"" CH 4.29 d,J=7.8Hz, 1H H-2""" H-2""" H-6a", H-6b" H-6a", H-6b", H-2""'
21 75.1 H-2""" CH 3.20 dd, J1=9.1, ), =7.8 Hz, 1H H-1"" H-1"" H-6b", H-3""
R 77.8 H-3"" CH 3.22 t,J=16.1Hz, 1H n.o. *overlap *overlap H-2""
4" 1 715 H-4""" CH 3.26 m, 1H n.o. overlap overlap H-3""
5"l 779 H-5"" CH 3.34 m, 1H n.o. overlap overlap H-4""
H-6a"" 3.82 m, 1H H-6b"" H-6b""
6" | 62.6 CH, e
H-6b"" 3.65 d,J=52Hz 1H H-6a"" H-6a"""
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Table S9: NMR spectroscopic data of metabolite 13 (chlorogenic acid), (CDs;OD, 500 MHz).

Multiplicity, (J, Hz)

# ‘ BC ‘ DEPT 135 ‘ HSQC o H

Quinic group
1 77.8 C - - - - -
H-2¢q 1.99 dd, J1=15.0, J;=3.2 Hz, 1H H-3, H-5, H-2ax
2 39.1 CH2 -
H-2ax 2.10 m, 1H H-3, H-5, H-2eq
3 73.1 CH H-3 4.15 br.s, 1H H-2ax, H-4, H-2eq H4, H-2ax, H-2eq
4 75.2 CH H-4 3.69 dd, J1=9.8,J,=3.2 Hz, 1H H-3, H-5 H-2ax, H-2eq, H5, H-6ax, H-6eq
5 72.6 CH H-5 5.37 td, J1=15.0, J,=10.0, J3=5.0 Hz, 1H H-4, H-6ax, H-6eq H-4, H-6
H-6eq 2.15 dd, J1=14.8, J,=3.0 Hz, 1H H-6ax, H-5
6 40.6 CH; -
H-6ax 2.01 d,J=12.0Hz, 1H H-6eq, H-5
7 180.8 C=0 - - - - -
Caffeoyl group
Iy 127.8 C - - - - H-5', H-7', H-8'
2! 1151 CH H-2' 7.04 d,J=2.0Hz 1H H-6' H-6', H-7'
3’ 146.8 C - - - - -
4 | 1495 C - - - - H-2', H-5', H-6'
5! 116.5 CH H-5' 6.76 d,J=8.3Hz 1H H-6' H-6'
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6 122.9 CH H-6' 6.93 dd, J1 =8.3,J.= 2.0 Hz, 1H H-5', H-7' H-2', H-7'
7 146.9 CH H-7' 7.56 d,J=16.0HHz, 1H H-8' H-2', H-5', H-6'
g 1155 CH H-8' 6.29 d,J=16.0HHz, 1H H-7' H-6', H-7'
9 169.1 C=0 - - - - H-5, H-7', H-&
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Table S10: NMR spectroscopic data of metabolite 14 (chlorogenic acid methyl ester),
(CDs0OD, 500 MHz).

# BC DEPT135  HSQC & H Multiplicity, (J, Hz)

Quinic group

1| 759 C - - - - H-2, H-5, H-6

H-2a | 2.20 m, 1H
2 | 38.1 CH2 H-3 H-4

H-2b | 2.21 dd, J; =13.7,J,= 3.8 Hz, 1H
3 | 70.6 CH H-3 4.30 dt, J1= 6.5, J,=4.8 Hz, 1H H-2 H-6a
4 | 724 CH H-4 3.73 dd, J1=7.5,J,=3.1 Hz, 1H H-3, H-5 H-5

td, Ji= 12.3, Jo= 7.8,
5 | 721 CH H-5 5.28 H-4 H-4
J;= 4.2 Hz, 1H

H-6a | 2.01 dd, J1 =12.8,J,=6.4 Hz, 1H -
6 | 389 CH2 H-5
H-6b | 2.13 dd, J1 =13.2,3,=7.9 Hz, 1H -

7 | 1755 C=0 - - - - -

8 | 53.1 OCHjs H-8 3.68 s, 3H - -

Caffeoyl group

1" [ 127.7 C - - - H-5", H-7', H-8'
2 [ 1151 CH H-2 | 7.05 d,J=2.0Hz 1H H-6' H-6", H-7'

3 | 146.8 C - - - H-2', H-5', H-6'
4" [ 1495 c - - - H-2', H-5", H-6’
5 1165 CH H-5" | 6.79 d,J=8.2Hz 1H H-6' -

6" | 123.0 CH H-6' | 695 | dd J;=82 J,=20Hz,1H | H-2,H-5' | H-2',H-5, H-7'
7 | 1473 CH H-7" | 7.52 d,J=16.0 Hz, 1H H-8' H-6'

8 | 115.2 CH H-8" | 6.22 d, J=16.0 Hz, 1H H-7' H-7', H-6'

9 1684 | c=0 - - - - H-5, H-7'

Table S11: NMR spectroscopic data of metabolite 16 (p-hydroxybenzoic acid), (CDs;OD, 500
MH2z).

COSY HMBC

1 123.1 - - - - H3, H5

2/6 133.0 H-2, H-6 7.87 d,J=8.7Hz,2H H-3, H-5 -
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3/5 116.0 H-3, H-5 6.80 d,J=8.7Hz,2H H-2, H-6 -
4 163.2 - - - - H2, H6
7 170.4 - - - - H2, H6

Table S12: NMR spectroscopic data of metabolite 19 (naringenin), (CDs;OD, 500 MHz).

L B3C JH Multiplicity, J (Hz)
2 80.5
3ax 3.10 | dd,J;1=17.1,3,=12.9 Hz, 1H
44.1
3eq 2.68 | dd,J;1=17.1,J;= 3.0Hz,1H
4 197.7 - -
5 168.6 - -
6 97.1 5.89 d,J=2.1Hz, 1H
7 164.9 - )
8 96.2 5.87 d,J=21Hz 1H
9 165.5 - -
10 103.3 - -
1’ 131.1 - -
2'/6' 129.0 7.31 d,J=84Hz 2H
3/5' 116.3 6.81 d, J=8.4Hz, 2H
4 159.0 - -

Table S13: NMR spectroscopic data of metabolite 21 (hesperetin), (CD;OD, 500 MHz).

# ‘ BC ‘ HSQC  ¢'H Multiplicity, (J, Hz) HMBC

2 80.3 H-2 5.31 dd, J;=12.7,J,=3.0 Hz, 1H H-3eq, H-2', H-6'
H-3ax 2.71 dd, J1=17.1, J,=3.0 Hz, IH

3 44.1 H-2
H-3¢q 3.06 dd, J1=17.1, J,= 12.7 Hz, 1H

4 197.6 - - - H-2, H-3ax, H-3¢q, H-8

5 164.8 - - - H-8

6 97.1 H-6 5.88 d,J=23Hz, IH H-8

7 168.4 - - - H-6, H-8
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8 96.2 H-8 5.90 d,J=23Hz, IH H-6

9 1655 - - - H6

10 1034 - - - H-32, H-6, H-8

I 133.2 - - - H-3ax, H-3eq, H-2'

2 114.6 H-2' 6.95 d,J=2.0Hz IH H-2, H-2', H-6'

3 1478 - - - s

4 1494 - - - H-2', H-6', 4-OCHs

5 112.6 H-5' 6.93 d, J;=83 Hz, 1H H-6, 4-OCHs

6 1193 H-6' 6.91 dd, J1=8.3,J,=2.0 Hz, IH H-2, H-5', H-2'
4-0CHs | 565 | 4-OCHs; | 3.86 s, 3H -

Table S14: NMR spectroscopic data of metabolite 22 (eriodyctiol-7-O-4-D-glucoside),
(CDs0D, 500 MHz).

BC ‘ HSQC‘ o H Multiplicity, (J, Hz)

Flavone group
2 80.7 H-2 5.33 dt, J1=12.8,J,=3.2 Hz, 1H H-3ax, H-3¢q H-3x, H-2",H-6'
H-3ax 3.13 dd, J1=17.3,J,=12.8 Hz, 1H H-3eq
3 44.1 -
H-3eq 2.75 dd, J1=17.3,J>=3.1 Hz, 1H
4 198.8 - - - - H-2, H-3ax, H-3eq
5 164.6 - - - - H-6, H-8
6 98.0 H-6 6.18 dd, J1=2.2,J,=1.3 Hz, 1H - H-8
7 167.0 - - - - H-1"
8 97.0 H-8 6.21 dd,J;1=22,J,=1.3Hz, 1H - H-6
9 n.o. - - - - -
10 101.2 - - - - -
I 131.7 - - - - H-2, H-6'
2! 114.8 H-2’ 6.92 d,J=17Hz 1H H-6' H-2, H-6
3 | 1466 - - - - H-2', H-5'
4' 147.0 - - - - H-2'
5! 116.3 H-5' 6.78 d, J=8.0Hz, 1H H-6' -
6 119.3 H-6 6.80 dd, J;=8.0,J,=1.7Hz 1H H-2', H-5' H-2, H-2’
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S-D-Glucose

17 [ 1012 | H-1” | 497 d, J=7.3Hz, 1H H-2" H-2"

2" | 747 | H2" | 344 | dd =78J,=62Hz IH H-1" H-5"

3" | 778 | H3" | 340 m, 1H H-4" H-2", H-4"

4| 712 | H4" | 339 | dd ;=96 J=7.3Hz 1H H-3" H-5"

57| 783 | H5" | 346 m, 1H H-6a", H-6b" H-2", H-4"
H-6a” | 888 | dt J1=122 3=22Hz,1H | H-5",H-6b”

6" | 624 H-4"
H-6b" | 369 | dd,J;=122,),=32Hz,1H | H-5",H-6a"

Table S15: NMR spectroscopic data of metabolite 23 (quercetin), (CDsOD, 500 MHz).

BC  HSQC DEPT-135‘ oH ‘ Multiplicity, (J, Hz) ~ COSY

2 | 1481 - C - - - H-2". H-6
3 | 137.3 - C - - - .

4 | 1774 - C - - - -

5 | 1625 - C - - - H-6

6 | 993 | H6 CH 6.18 d,J=2.1Hz H-8 H-8

7 | 1656 - C - - - H-6, H-8

8 | 944 | H8 CH 6.39 d,J=2.1Hz H-6 H-6

9 | 1582 - C - - - H-8

10 | 1045 - c - - - H-6, H-8

1| 1241 - C - - - H-5'

2 | 1160 | H2 CH 7.73 d,J=2.1Hz H-6' H-6', H-5'

3 | 1462 - C - - - H-2, H-5'

4 | 1488 - C - - - H-2, H-6', H-5'
5 | 1162 | H-S CH 6.88 d,J=8.7 Hz H-6' H-6'

6 | 1217 | H-6 CH 763 | dd, J;=87,J,=21Hz | H-5 H-2'

Table S16: NMR spectroscopic data of metabolite 24 (isoquercetin), (CD;OD, 500 MHz).

BC ‘HSQC‘ oH ‘ Multiplicity, (J, Hz) CosY HMBC

Flavonol group
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Multiplicity, (J, Hz)

2 159.0 - - - - -
3 | 1356 - - - - R

4 179.5 - - - - -

5 163.1 - - - - -

6 99.9 H-6 6.20 d,J=2.0Hz 1H H-8 H-8

7 166.2 - - - - -

8 94.7 H-8 6.39 d,J=2.0Hz 1H H-6 H-6

9 158.5 - - - - -

10 | 1057 - - - - -

Iy 123.2 - - - i _

2! 117.5 H-2' 7.70 d,J=22Hz 1H H-6' H-6'

3 | 1459 - - - - -

4| 149.9 - - - - -

5 116.0 H-5' 6.87 d,J=85Hz 1H H-6' H-6'

6 123.1 H-6' 7.59 dd, J1=8.5,J,=2.2Hz, 1H H-5' H-2"H-5'

p-D-Glucose

1" 104.3 H-1" 5.25 d,J=75Hz 1H H-2" H-2"
2" 75.7 H-2" 3.48 dd, J1=9.2,J,=7.5Hz, 1H H-1" H-3"

3" 78.1 H-3" 3.42 t,J=8.8Hz, 1H H-2",H-4" | H-2", H-4"
4" 71.2 H-4" 3.34 t,J=8.8Hz, 1H H-3", H-5" H-3"

5" 78.5 H-5" 3.21 ddd J1=9.5,J,=5.4,J3=2.4Hz, 1H H-6b” H-2", H-4"
6" 62.6 H-6a" | 3.71 dd, J; =119, J,=2.4 Hz, 1H H-5", H-6b" H-4"

Table S17: NMR spectroscopic data of metabolite 25 (luteolin), (CDsOD, 500 MHz).

# 13C o'H Multiplicity, (J, Hz)
2 166.6 - -

3 103.8 6.53 s, 1H

4 183.8 - -

5 163.2 - -

6 100.3 6.20 d,J=20Hz 1H
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7 166.3 - -

8 95.1 6.43 d,J=2.0Hz, 1H

9 159.4 - -

10 105.1 - -

' 120.3 - -

2' 1141 7.37 d,J=25Hz, 1H

3 1471 - -

4 1511 - -

5’ 116.8 6.90 d,J=85Hz, 1H

6 123.6 7.39 dd, J;=8.5,J.=25Hz, 1H

Table S18: NMR spectroscopic data of metabolite 26 (luteolin-7-O-4-D-glucoside), (CDsOD,
500 MHz).

Multiplicity, (3, Hz)

Flavone group
2 167.2 - - - - H-3
3 103.8 H-3 6.59 s, 1H - -
4 | 1841 - - ; - H3
5 164.8 - - - - H-6, H-8
6 101.1 H-6 6.50 d,J=21Hz 1H H-8 H-8
7 164.8 - - - - H-1"
8 96.1 H-8 6.80 d,J=21Hz, 1H H-6 H-6
9 159.0 - - - - H-8
10 107.1 - - - - H-8, H,6, H-3
1’ 123.1 - - - -
2! 113.9 H-2' 7.39 d, J=235Hz, 1H H-6 H-6
3 147.8 - - - - H-5
4 | 1521 - - - - H-2', H-6'
5 116.9 H-5' 6.88 d,J=8.3Hz 1H H-6 -
6 120.7 H-6' 7.41 dd, J;= 8.3, J,=2.3 Hz, 1H H-2', H-5' H-2’
p-D-Glucose
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1" 101.8 H-1" 5.07 d,J=75Hz 1H H-2" H-2"

2" 74.7 H-2" 3.49 t, J=3.5 Hz, 1H H-1" H-4"
3" 713 H-3" 3.41 m, 1H H-2", H-4" -

4" 78.5 H-4" 3.50 m, (overlap), 1H H-3" -

5" 77.9 H-5" 3.56 m, 1H H-4", H-6b" H-3", H-4"

H-6a” | 393 | dd Ji=123J,=23Hz,1H | H-5", H-6b"
6" | 625 -
H-6b” | 372 | dd J1=123,J,=58Hz,1H | H-5",H-6a"

Table S19: NMR spectroscopic data of metabolite 27 (apigenin), (CDsOD, 500 MHz).

13 HSQC | é'H  Multiplicity, (J, Hz) COSY

2 | 166.3 - - - H-3, H-2//H-6'

3 | 1038 | H3 | 660 s 10 - -

4 | 1839 H3

5 | 1632 H-6

6 | 1002 | H6 | 621 d.J=21Hz 1H H-8, H-3 H-8

7 | 1661 H-271-6, H-3, H-8

8 | 91 H8 | 646 d.J=21Hz 1A H-6, H-3 H-6

9 | 1594 . - - H-8

10 | 1053 ; ; ; H-3, H-6, H-8

| 1233 . - ; H-3, H-3/H-5'
26" | 1295 H'26',/H' 7.84 d,J=87Hz, 2H H-3//H-5" H-2//H-6'
375" | 117.0 H35/H 6.93 d,J=8.7Hz, 2H H-2"/H-6' H-3"/H-5'

4 | 1628 - - - H-271-6, H-3/H-5'

Table S20: NMR spectroscopic data of metabolite 28 (apigenin-7-O-4-D-glucoside),
(CD30D, 500 MHz).

BC HSQC s | Multiplicity, (J, Hz) COSsYy

Flavone group

2 | 166.8 - - - H-2", H-6' -

3 104.0 H-3 6.67 s, 1H - -
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Multiplicity, (J, Hz)

# 13 HSQC | ¢'H

COSY

4 184.1 - - - - -

5 159.0 - - - - -

6 101.2 H-6 6.50 d,J=22Hz 1H H-8 -

7 164.9% - - - - H-6

8 96.27F H-8 6.83 d,J=22Hz 1H H-6 -

9 162.8 - - - - H-6

10 107.1 - - - - H-6, H-3

1 123.1 - - - - H-3, H-3', H-5'
2'/6" | 129.7 H-2’,H-6" | 7.89 d,J=8.7 Hz, 2H H-3', H-5' -
375 117.2 H-3’, H-5" | 6.93 d,J=8.7 Hz, 2H H-2', H-6' -

H-2', H-6,
4 162.9% - - - -
H-3', H-5'
p-D-Glucose

1" 101.6 H-1" 5.07 d,J=75Hz 1H H-2" H-3" -

2" 74.7 3.50 m, 1H * -

3" 77.9 3.42 m, 1H * -

4" 71.3 3.49 m, (overlap), 1H * -

5" 78.4 3.56 m, 1H * -

6a" 3.71 | dd,J;=12.1, J,=2.2Hz, 1H 6b"
6" 62.6 -
6b"” 393 | dd,J;=12.1, J,=6.0Hz, 1H 6a"

*Unclear due to overlapping; ¥ The correlation was done by HSQC, HMBC.

Table S21: NMR spectroscopic data of metabolite 29 (diosmetin-7-O-4-D-glucoside),
(CD30D, 500 MHz).

13C

Multiplicity, (J, Hz)

HSQC ‘ oH ‘

Flavone group

2 164.8 - - - H_ﬁ _2;2 ,
3 104.5 H-3 6.70 s, 1H -

4 184.4 - - - -

5 159.2 - - - A8
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# ‘ BC HSQC Multiplicity, (J, Hz)
6 6.50 d,J=2.3Hz 1H H-6 H-8
7 168.8 - - - : 3
8 96.2% 8 6.86 d,J=23Hz, 1H H-8 H-6
9 156.7% - - - - H-8
10 104.5 - - - - -
1 1234 - - - - H-2'
2! 110.9 2/ 7.52 d,J=2.0Hz, 1H H-6' H-6'
3 147.8 - - ; ; )
H-2', H-5',
4 150.9% - - - )
H-4’ OCHa
5 116.9 - 6.94 d,J=83Hz 1H H-6' -
6 122.1 6 756 | dd,J;=8.3,J,=2.0Hz 1H H-2', H-5' H-2'
4'-OCH3; | 56.7 | H-4'OCHs; | 3.97 s, 3H - -
p-D-Glucose
1" 101.6% 1" 5.08 brdJ=7.5Hz, 1H H-2" -
2" 74.8 2" 3.50 t,J=3.5Hz, 1H H-1" H-4"
3" 71.3 3" 3.40 m, 1H H-2" -
4" 78.4 4" 3.49 m, (overlap), 1H H-3", H-5" H-2"
5" 77.9 5" 3.56 m, 1H H-4",H-6a" | H-4" H-3"
6a" 371 | dd,J31=12.2,3,=6.0Hz, 1H | H-5",H-6b" -
6" 62.5
6b” 393 | dd,J;=12.2,J;=2.2 Hz, 1H H-6a" -

£The correlation was done by HSQC, HMBC.

Table S22: NMR spectroscopic data of metabolite 30 (docos-1-ene), (CDCl; 500 MHZz)

Multiplicity, (3, Hz)

# ‘ Bc ‘ HSQC DEPT135 | &'H

ddd,
H-1a 4.99 H-2
J1=17.0,32=3.5,J3=1.5Hz,1H
1 114.0 CH2 H-3
ddd,
H-1b 4.92 H-2
J:=10.0,J,=3.5,J3=15Hz, 1H
dadt, H-3,
2 139.2 H-2 CH 5.81 H-3
J1=17.0,J,=10.0,J3=5.0 Hz, 1H H-1a, H1b
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tdd, H-1a, H-1b,
3 33.8 H-3 CH; 2.04 H-2
J1=145,J,=8.0,J3=1.5Hz, 2H H-2
4-18 | 29.7 H-4/18 (CH2)1s 1.25 br.s. 30H - -
19 29.1 H-19 CH; 1.37 q,J=7.1Hz, 2H - -
20 31.9 H-20 CH2 1.29 m, 2H - H-21, H-22
21 22.6 H-21 CH; 131 br.q,J=7.0Hz, 2H H-22 H-22
22 141 H-22 CHs 0.88 t,J=7.0Hz,3H H-21 H-21

Note S1: NMR data of metabolite 11, (CD30OD, 500 MHz)

p-coumaric acid: 'H NMR (CDsOD, 500 MHz) &: 7.52 (d, J = 16.0 Hz, 1H, H-7), 7.42 (d, J =
8.7 Hz, 2H, H-2/6), 6.80 (d, J = 8.7 Hz, 2H, H-3/5), 6.29 (d, J = 16.0 Hz, 1H, H-8). ®*C-NMR
(500 MHz, CD:0D) §: 171.1 (C-9), 161.2 (C-4), 146.6 (C-7), 131.1 (C-2, 6), 127.3 (C-1), 116.8
(C-3,5), 115.7 (C-8).

Note S2: NMR data of metabolite 12, (CDs;0D, 500 MHz)

Caffeic acid: *H-NMR (CDzOD, 500 MHz) ¢ 7.02 (d, J = 2.0 Hz, 1H, H-2), 6.76 (d, J = 8.0 Hz,
1H, H-5), 6.91 (dd, J, = 8.0, Jo= 2.0 Hz, 1H, H-6), 7.51 (d, J = 16.0 Hz, 1H, H-7), 6.23 (d, J =
16.0Hz, 1H, H-8).

Note S3: NMR data of metabolite 15, (CDs;0D, 500 MHz)

5,7-dihydroxychromone: *H NMR (CDsOD, 500 MHz), §: 7.96 (d, J = 6.0 Hz, 1H, H-2), 6.18
(d, J=6.0 Hz, 1H, H-3), 6.19 (d, J = 2.0 Hz, 1H, H-6), 6.32 (d, J = 2.0 Hz, 1H, H-8).

Note S4: NMR data of metabolite 17, (CDs0D, 500 MHz)

Gallic acid: *H NMR (CD;OD, 500 MHz), &: 7.1 (s, 2H, H-2 / H-6). *C NMR (500 MHz,
CD;OD), 8: 171.2 (C-7) 146.4 (C-3 / C-5), 139.4 (C-4), 123.1 (C-1) 110.3 (C-2 / C-6).

Note S5: NMR data of metabolite 18, (CDs0OD, 500 MHz)

Vanilic acid :*H-NMR (CDsOD, 500 MHz) & 7.54 (d, J = 2.0 Hz, 1H, H-2), 7.55 (dd, J, = 8.7,
Jo=2.0Hz, 1H, H-6), 6.84 (d, J = 8.7 Hz, 1H, H-5), 3.89 (s, 3H). *C-NMR (500 MHz, CD:;0OD):
0 170.1 (COOH), 152.7 (C-3), 148.7 (C-4), 125.3 (C-6), 123.1 (C-1), 115.9 (C-2), 113.8 (C-5),
56.4 (C-8, OCHs).

Note S6: NMR data of metabolite 20, (CD3OD, 500 MHz)

Eriodyctiol: *H-NMR (CD;0D, 500 MHz), J: 6.91 (brd, J = 1.5, 1H, H-2"), 6.77 (d, J = 1.5 Hz,
1H, H-5"), 6.81 (m, 1H, H-6") 5.89 (d, J = 2.1 Hz, 1H, H-8), 5.87 (d, J = 2.1 Hz, 1H, H-6), 5.28
(dd, J1 = 13.0, J> = 3.0 Hz, 1H, H-2), 3.06 (dd, J. = 17.2, Jo = 12.8 Hz, 1H, Hax-3), 2.69 (dd,
J1=17.2, Jo= 3.1 Hz, 1H, Heq-3).
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