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Figure S1. Effects of methanol concentration, liquid to material ratio and extraction time on
extraction yields of forsythiaside A and phillyrin. ( “extraction yield (%) = weight of analyte
(g) / weight of dried sample (g) x 100%).

Figure S2. Analysis of interaction effect among methanol concentration, liquid to material
ratio and extraction time on the total extraction yield of forsythiaside A and phillyrin.
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Figure S3. Multiple-reaction monitoring (MRM) chromatograms of twenty-one analytes in reference

OH
OH
HO

OH

Gallic acid (1)

solution.

OH

Chlorogenic acid (2)

Forsythoside B (4)

HO,, HO
=z OH
HO" ¢
> O)KACE o / COOH
OH

Caffeic acid (3)

OH

H OH
H

. OH
6
oH
HO,, oH
o "
~ o ; o
OH
HO
OH

Forsythoside I (5)



/ COOH o
=z OH
. p-Coumaric acid
Rutin (6) @ Forsythiaside A (8)

OH
O\CH3
o
Hic” ° > OH
HO
Galuteolin (9) Ferulic acid (10) (+)-Pinoresinol-4-O--

D-glucoside (11)

o OH
Ho O\CH3
..‘-\\“0 o W
o
—g OH o)
Astragalin (12) Quercetin (13) Hesperidin (14)

OCH;

OCHs

Baicalin (19 (+)-Phillyrin (16) (-)-Arctiin (17)



OH

OH
OH o X
H H OCH;
HO. 0.
o
HO
HsCO
OH o
Luteolin (18) Kaempferol (19) (+)-Pinoresinol (20)
OH
OCH;

OCHs

(+)-Phillygenin (21)

Figure S4. Chemical structures of twenty-one analytes.



Supplementary tables

Table S1. Design and result of Box-Behnken.

X1 s Xs Response
Run value
Methanol concentration Liquid to material ratio Extraction time Y
(%) (mL/g) (min) (%)
1 70 (0) 40:1 (1) 30 (-1) 10.64
2 90 (1) 35:1 (0) 60 (1) 10.78
3 70 (0) 40:1 (1) 60 (1) 11.39
4 70 (0) 35:1 (0) 45 (0) 11.13
5 50 (-1) 30:1 (-1) 45 (0) 8.76
6 70 (0) 35:1 (0) 45 (0) 11.40
7 90 (1) 40:1 (1) 45 (0) 10.73
8 70 (0) 35:1 (0) 45 (0) 11.20
9 90 (1) 35:1 (0) 30 (-1) 10.77
10 50 (-1) 35:1 (0) 30 (-1) 9.64
11 90 (1) 30:1 (-1) 45 (0) 10.23
12 70 (0) 30:1 (-1) 60 (1) 10.58
13 50 (-1) 35:1 (0) 60 (1) 10.39
14 70 (0) 35:1 (0) 45 (0) 11.14
15 50 (-1) 40:1 (1) 45 (0) 10.31
16 70 (0) 30:1 (-1) 30 (-1) 10.21
17 70 (0) 35:1 (0) 45 (0) 11.07

Note: “Y” the total extraction yield of forsythiaside A and phillyrin. (Y (%) = weight of analyte
(g) / weight of dried sample (g) x 100%).

Table S2. Variance analysis and significant test for response surface.

Source

Sum of

Degree of

Source Sum of Degree of

squares freedom Frvalue p-value squares freedom Fralue  p-value
Model 7.04 9 3042 <0.0001** A? 2.34 1 90.94 <0.0001%**
A 1.45 1 56.52 0.0001** B? 0.80 1 31.02 0.0008**
B 1.35 1 52.62 0.0002** C? 9.60 x 10-® 1 0.37 0.5605
C 0.44 1 17.18 0.0043** Residual 0.18 7
AB 0.28 1 10.72 0.0136* Lack of fit 0.12 3 2.38 0.2108
AC 0.14 1 5.32 0.0544 Pure error  6.50 x 102 4
BC 3.60x102 1 1.40 0.2747 Core total 7.22 16

Note: *p <0.05; **p <0.01.



Table S3. Content of twenty-one analytes in the pericarp. (ug/g, n = 3).

Analyte SI.P __ S2P _ S3P _ S4P  S5P _ S6eP _ S7P __ S8P  S9O-P _ SI0-P  SII.P _ SI2P  SI3-P _ SI4-P
Gallic acid 3486 3398 3456 3357 3333 3414 3316 3328 3278 3468 3356 3457 3489 3297
Chlorogenic acid 1759 3651 3092 3604 3091 5575 2729 2604 3176 5634 4162 1039 4825 2540
Caffeic acid 4158 5971 8844 20897 9373 14628 9452  109.04 29456 6923 7212 7326 7375  57.44
Forsythoside B 8564 49791 16759 27639 28701 30089 37457 45313 36642  269.87 24054 24563 5620  248.03
Forsythoside 1 osgy 100186 o . 11413 12502 141068 131993 166266 . .. 107741 127865 10990 . . 108295
9 8 5 3 7 8 5 4 5 5
Rutin 4780.17 11037 74 753769 992658 10654'5 11655'3 774050 8247.62 757118 9669.86 932150 540149 915001 950235
p-Coumaric acid 3550 935 1291 1127 1096 1262 1895 1190 1986 2070 1497 971 1620  21.64
Forsythiaside A 58576.6 997687 747175 914352 90450.8 98840.8 910668 988012 101561. 903297 100695. 912237 671639 902085
4 7 1 2 0 3 8 7 50 7 97 1 6 5
Galuteolin 002 001 002 004 005 003 003 004 003 002 - - - 0.02
Ferulic acid 3818 1260 1590 1227 1400 1182 1338 1410 2109 1930 2001 1274 1521 2255
(-Pinoresinol 4-O-f-Dogl 351 g6 119692 ggg4 19 110128 gyp55 120919 102094 o5 05 101275 g 0763 996094  6006.85 476553 749052
ucoside 3 0 7 2 9
Astragalin 114 188 147 136 213 176 167 175 171 181 174 066 143 244
Quercetin 13.66 2267 838 1046 2296 548 538 1139 1378 1328 903 695 4119  10.06
Hesperidin 186 185 185 193 194 194 192 188 206 192 190 182 195 187
Baicalin 093 077 083 074 108 15 135 309 084 111 08 084 075 095
. 10852.3 10689.5
(+)-Phillyrin 157,61 8849.10 677687 931592 786036 0 851467 843628 720946 | 643480 543031 487300 461320
(-)-Arctiin 11.01 3251 1446 2435 3399 4303 1717 2362 1048 4451 998 1183 497 872
Luteolin 1675 1672 1673 1666 1668 1849 1747 1704 1705 1706 1675 1677 1680  16.80
Kaempferol 096 035 038 - 037 077 051 02 120 079 007 - - 0.64
(+)-Pinoresinol 206094 154611 80835 171584 181843 192864 173144 117962 240551 197249 200723 162400 198513 1970.25
(+)-Phillygenin 30071 30684 52852 43462 40961 35533 30695 30826  307.83  329.03 30814 33284 141608  308.32

Note: “-"not detected; “P” pericarp.



Table S4. Content of twenty-one analytes in the stalk. (ug/g, n =3).

Analyte S1-ST S2-ST S3-ST S4-ST S5-ST S6-ST S7-ST S8-ST S9-ST  S10-ST  S11-ST  S12-ST  S13-ST  S14-ST
Gallic acid 32.18 33.55 34.02 32.72 32.53 32.79 32.78 32.49 32.33 32.66 32.32 32.39 32.77 32.29
Chlorogenic acid 39.89 52.08 42.63 43.91 50.12 53.11 38.39 41.61 40.53 46.55 44.35 13.82 58.25 39.24
Caffeic acid 56.09 45.27 72.72 220.25 70.02 173.37 55.55 98.35 137.77 56.59 58.33 31.25 35.62 45.32
Forsythoside B 8063.27 9068.45 5021.20 4981.17 654496 5731.83 7127.06 7797.75 786296 6111.78 719094 7334.66 3022.10 7127.06
Forsythoside I 4299.73  9607.56 4693.19 4879.97 642343 7873.09 8293.58 10971 4.3 5631.57 6711.75 7169.39 3625.03 738.82 712554
Rutin 2533.41 4855.17 3458.57 526920 6435.13 4773.48 4029.54 4285.07 3706.45 5093.66 3319.28 1668.10 2559.67  4309.61
p-Coumaric acid 20.29 12.20 14.23 15.36 11.78 17.62 15.88 11.58 16.60 15.69 11.17 9.11 12.50 17.21
Forsythiaside A 64210.0 88026.7 66960.0 828982 79935.7 89037.1 81981.4 93520.6 84898.0 73936.4 86006.5 61649.2 462289 69319.8
6 7 1 7 5 6 6 1 3 7 1 0 2 6
Galuteolin - - 0.10 0.01 - 0.01 0.01 - 0.01 - - - 0.03 -
Ferulic acid 30.41 16.07 25.03 19.43 15.82 17.48 18.66 14.96 17.95 18.68 11.32 9.92 11.33 14.72
(+)-Pinoresinol-4-O--D-gl ~ 19558.1  22099.8 20601.9 214258 219054 213209 21026.5 214473 21619.7 19986.4 213713 18984.2 13196.6 21203.1
ucoside 3 0 1 9 9 6 0 2 4 4 1 9 2 8
Astragalin 1.21 0.97 0.74 0.95 1.19 0.96 1.12 1.27 0.81 1.24 0.82 0.35 1.26 1.13
Quercetin 14.02 6.68 44.68 9.90 9.30 3.26 492 9.17 4.03 23.82 8.52 4.03 9.54 13.60
Hesperidin 1.83 1.81 1.85 1.93 1.84 1.88 1.78 1.83 1.81 1.86 1.83 1.79 1.84 1.88
Baicalin 0.87 0.78 0.80 0.72 0.70 0.67 0.70 1.47 0.67 0.78 0.69 0.72 0.87 1.01
(+)-Phillyrin 4521.75 8215.72 577630 6123.39 701558 6865.05 6930.17 7150.08 6193.41 7567.19 5452.00 5742.10 2980.34 5323.95
(=)-Arctiin 300.80 491.39 415.55 392.72 442.78 413.26 405.65 449.82 348.19 403.51 287.94 440.77 224.65 286.36
Luteolin 16.70 16.74 17.00 16.73 16.77 16.75 16.70 16.75 16.73 16.87 16.67 16.74 16.76 16.71
Kaempferol 0.24 - 0.23 - 0.06 0.44 - 0.23 - - 0.07 0.15 0.68 0.49
(+)-Pinoresinol 193395 1438.64 1151.06 1555.07 1559.51 1761.95 1220.40 1251.41 1403.74 1985.13 1448.64 1481.21 104899  583.50
(+)-Phillygenin 482.18 405.86 2119.89 844.80 747 91 839.49 901.00 384.16 333.04 934.35 355.85 881.10 1772.43 600.11

Note: “~"not detected; “ST” stalk.



Table S5. Content of twenty-one analytes in the seed. (ug/g, n = 3).

Analyte S1.S  S2-8 S35  S4S  S5S  S6-S  S7S  S8-S  S9-S  S10-S SIS  SI2-§  S13-S  SI4S
Gallic acid 3199 3219 3225 3218 3225 3221 3216 3235 3215 3275 3199 3241 3250 3218
Chlorogenic acid 2109 2710 1590 1807 1386 2412 1256 1472 1278 1764 1920 1898 2646 2177
Caffeic acid 7370 8396 17110 21953 7792 20470 10206 15584  137.68 8927 8701 11504 15906  99.95
Forsythoside B 11949 13500 102.87 9549 15309 9230 15755 16753 7080 13233 20050 47356 8156  352.30
, 222767 210953 165100 148027 169574 185182 220165 156850 166233 175047 178355 153202
Forsythoside I 7634.90 6 5 1 1 5 5 8 6235.33 3 5 ” 5 3
Rutin 681742 495150 5167.33 581268 611869 7890.00 586517 5033.03 3240.54 6037.43 393641 5003.04 3856.81 8494.63
p-Coumaric acid 1577 1405 1813 1557 1282 1744 1454 1352 1495 1609 1364 1650 2603  18.36
Forsythiaside A 851199 105531. 99669.0 101561. 958987 108497. 931560 102507. 86103.1 987617 103618. 120014, 103597. 111401
7 54 4 50 6 99 1 16 3 4 04 25 31 08
Galuteolin - - - - - - 0.01 - - 0.02 0.01 - - 0.03
Ferulic acid 1636 9.99 9.59 643 1087  7.07 7.86 9.90 951 1078 1433 1922 1141 2973
“"Pmorejg:ili'o'ﬁ D8l 116182 666105 434264 548882 376927 595751 527690 452249 205684 472826 257796 227057 414489 4188.65
Astragalin 1.07 2.14 1.69 155 1.79 142 1.62 178 1.06 3.97 1.62 0.70 0.97 221
Quercetin 345 9.91 857 1069  3.89 5.67 202 1543 566 1504 256 5.57 6.26 9.82
Hesperidin 1.85 1.78 1.82 1.82 1.81 175 1.83 1.78 1.80 1.84 1.80 1.83 1.76 1.81
Baicalin 1.01 0.92 0.95 0.83 0.83 0.93 0.93 1.25 0.97 0.82 1.17 1.04 0.54 0.38
(+)-Phillyrin 67854 365481 232858 395492 2961.00 3504.88 341249 317319 113215 337247 139635 1649.85 1849.99 1451.24
(-)-Arctiin 056 1337 244 3.20 5.66 7.75 2.74 5.47 1.53 7.07 3.96 342 415 2727
Luteolin 1674 1681 1677 1667 1671 1673 1675 1667 1668 1674 1672 1669 1676 1678
Kaempferol 0.19 0.13 0.11 0.15 0.63 - 0.65 - 0.25 0.92 0.83 0.31 - 1.14
(+)-Pinoresinol 157794 1217.31 1186.07 69001 103074 128295 61758  956.67 136096 111810 68321 132008 961.64  1004.22
(+)-Phillygenin 40454 30714 35782 308.66 30959  309.65 309.16 30777 307.83 35654 30720 33161 35953  308.32

Note: “~"not detected; “S” seed.



