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Analysis on chemical constituents from Forsythiae Fructus by HPLC-Q-TOF-MS
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Abstract: Objective To analysis the main chemical ingredients of Forsythiae Fructus by LC-MS technology in the positive and
negative ions mode. Methods The chromatographic fingerprint was obtained with Diamonsil II C;g column (250 mm % 4.6 mm, 5
um) and gradient elution with 0.05% H,O-formic acid (A)-acetonitrile (B), and the flow rate was 1.0 mL/min. The column temperature
was maintained at 35 ‘C. The detection wavelength was 200—600 nm. Positive and negative ions MS information of Bruker Daltonics
1200 HPLC-Q-TOF was coupled with elemental analysis and compared with literature data to analyze the compounds information.
Results Combined with the accurately relative molecular mass of compounds provided by HPLC-Q-TOF-MS, 24 compounds were
identified from the ethanolic extraction of Forsythia Fructus, which include 12 phenylethanoid glycosides, seven lignan ingredients,
and five flavonoids. And 3,4-dihydroxyphenylethanoid glycoside (1), 2-methoxy-3,4,5-trihydroxyphenylethanoid glycoside (2),
B-hydroxyforsythoside H (7), dihydroquercetagetin (24), and dihydromyricetin (25) were first identified in Forsythiae fructus.
Conclusion The method provides the technical support for the quality control of Forsythiae Fructus and contributes the reference
data to elucidating the potential basis of Forsythiae Fructus.

Key words: Forsythiae Fructus; LC-MS technique; phenylethanoid glycosides; lignin; flavonoids; 3,4-dihydroxyphenylethanoid
glycoside; B-hydroxyforsythoside H; dihydromyricetin
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Table 1 Phenylethanoid glycosides, lignin, flavonoids, and triterpenoid identified in extracts from Forsythiae Fructus

W5 fp/min  Jpg/nm BEHET (nik) [M—H] (m/z) AX5F R aw)

1 73 339.112 2 [M+Na]", 137.059 4 [M+H—Glucose]” 315.1153 316 34-TRRIR Y

2 136 290,334 399.128 5 [M+Na]", 215.091 5 [M+H—Glucose]", 375.139 7 376 2-HAFE-34,5-=8%
197.080 3 [M+H—Glucose—H,0]", 179.069 0 H 7 AT
[M+H—Glucose—H,0 X 2]"

3 156 290,334 485.166 8 [M+Na]*, 317.008 7 [M+H—Rhamnose]", 461.176 8 462 T B
155.074 6 [M+H—Rhamnose —Glucose]",

4 182 290,334 489.1403 [M+H]', 325.092 9 [M+H—164]", 487.1357 488 -7 5 F-(6-0-Wi
163.143 7 [M+H—164—Glucose] [k i

5 255 290,332 663207 9 [M+Na]’, 477.128 9 [M+H—H,0—Rhamnose]’,  639.2126 640 BT C
325.092 7 [477—152]", 163.039 3 [325—Glucose]"

6 268 290,332 663.191 4 [M+Nal", 477.323 5 [M+H—H,0—Rhamnose]’,  639.210 4 640 B-FRILE MR A
325.001 4 [477—152]", 163.038 4 [325—Glucose]"

7 215 663.192 6 [M+Nal", 477.129 0 [M+H—H,0—Rhamnose],  639.207 4 640 - AL ISR H
325.090 7 [477—152]", 163.038 7 [325—Glucose]”

8 302 290,332 633.184 2 [M+Na]’, 479.155 2 [M+H—Xylose] , 609.190 7 610 T )
325.091 9 [479—154]", 163.039 1 [325—Glucose]"

9 30.8 290,332 647.200 2 [M+Na]*, 479.155 5 [M+H—Rhamnose]", 6232170 624 TP 1
325.093 0 [479—154]", 163.039 4 [325—Glucose]"

10 319 290,332 647.200 3 [M+Na]’, 479.155 6 [M+H—Rhamnose]", 6232171 624 T A
325.094 4 [479—154]", 163.040 1 [325—Glucose]"

11326 280,351 611.1539 [M+H]", 465.103 4 [M+H—Rhamnose]", 609.164 9 610 AT

303.051 4 [M+H—Rhamnose — Glucose]”
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W5 fp/min Apy/nm R ET (mlz) [M—H] (m/z) HF3T wEY

12 333 647.200 4 [M+Na]", 501.137 8 [M+Na—Rhamnose]", 6232130 624 EREH H
325.090 8 [501—176]", 163.038 2 [325—Glucose]"

13 342 276,340 645.179 1 [M+Na]", 479.132 6 [M+H—Rhamnose]’, 621.1862 622 EFRAE A
325.090 7 [479—152]", 163.037 8 [325—Glucose]"

14 355 276,340 543.187 7 [M+Na]", 359.146 2 [M+H—Glucose]", 519.200 9 520 (H)-EHa g E=-4-0-B-
341.138 1 [M+H—Glucose—H,0]" DA R

15 373 276,340 543.184 0 [M+Na]’, 359.203 3 [M+H—Glucose]", 519.195 4 520 (-2 % -4-0-B-D-
341.135 6 [M+H—Glucose—H,0]" HARE T

16 417 354 543.184 3 [M+Na]", 359.147 7 [M+H—Glucose], 519.198 4 520 (H)- & Ij % -4-0-
341.137 4 [M+H—Glucose—H,0]" B-D-H A WA

17 435 354 557.200 2 [M+Na]", 355.152 7 [M+H—H,0—Glucose]” 579.220 8" 534 TR S

18 450 271,351 523.179 9 [M+H]', 343.116 9 [M+H—Glucose—H,0]",  521.180 5 522 PRl
219.204 7 [M+H—Glucose—H,0—124]"

19 458 286,351 5572040 [M+Na]’, 355.155 3 [M-++H—Glucose—H,0]" 533.2130 534 T

20 539 266,366 411.154 8 [M+Na]", 389.200 6 [M—+HJ", 371.128 § [M+H—  387.154 4 388 REEMIRE
H,0]", 353.141 8 [M+H—H,0X2]", 217.081 8 [M+H—
H,0X2—136]"

21 69.5 276,340 373.155 8 [M+H]', 355.153 3 [M+H—H,0]", 337.142 1 371.1609 372 R R
[M+H—H,0X2]", 137.058 3

22 772 280,354 357.038 0 [M-+Na]’, 335.219 4 [M+H]", 303.230 8 333.036 5 334 36- R
[M+H—32]"

23 783 280,354 303.048 5 [M+H] 301.041 7 302 Wi e &

24 783 280,354 343.0523 [M-+Na], 321.240 6 [M+H]", 303.232 3 319.053 5 320 6- 3L — A
[M+H—H,0]"

25 792 280,354 343.0523 [M-+Na]’,321.239 7 [M+H]", 303.231 5 319.053 5 320 177155

[M+H—H,0]"

IM+HCOO T IFEA BT

IM-+HCOO T fragment ion
R AW HAFACAR Z AL 2R RE 0, a1 My
479, 325, 163 %,

10 5 (i IA 34 5ol 1 A 2 BT B bR A PRk
gy, BRLIER T m/z 647 [M+Na]'. m/z 625 [M+
H] M5 1 miz 623 [M—H]™ 23 W & 4k S ik Al
o1 R 624, I 3 fTs, [M4H]™ BT (m/z
625) HEIERAET R miz 146 WIBMRI N, 774 miz
479.155 6 &1, HEW A [M+H—rhamnose]”, X/&
B B VAR R A P 1 P A i T S e
fith b, SR PRI 2R CREH oy B, 2k miz 152
R, P2ET miz 325 B PR BRiZET
LA AR, R m/z 162 IR, 15 2k
S B R, 77 4E miz 163 [325—glucose]” [f1E

T o UL TT DLAIWT iz b &9 K BRI B
ROTESE B, WAL i BE 2 G 3R miz 479
325, 163 MBS TR Z B AW %2 R EAS 5 2
+o HACAHRI BT 4528 T S50k G RNR T A 1)
LU AR VIS T A — 3 DRIz S
MBS A

i 3 SUEE Sl IEE T m/iz 483 M+
Na]" FIA B T miz 461 [M—H] 4Bl & 4 &4 1)
AT 4> IR 4620 5 10 S UEMLL, AXF 21 i
LA AR HEIE L (05 R, T R ok
LB 163 HIRFIENE, USRI 1 701 4P
F B miz 317 FR L 1 7 PRl B R &
W B miz 155, 856 SCIRIGE I B Fib 649
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4 SIS IE B T m/z 489 [M~+H]" F % 1
miz 487 [M—H]" - Hif @ S PR XS 43 1 i
488, HAH)H 10 SUEAHLLER, BT 1N RZE

Wi B, R EEA e miz 152 [ROK LRSS
PERTARAHILT 1A mlz 164 BRI, XEF
SRR, % E Y
p-coumaroyl-(6-O-caffeoyl)-glucoside FZL /i HLH A1
ey, HiZA & o130k CuyHaOyy, AT 431
FUR IS (E Ny 488.131 9, SEI{E N 489.140 3 [M+
H]', PREHEN 4 508 k56 -7 5 R -(6-O-MIME IR )-
IR -

BEAR 1R 2 580 2 AN TR IR
Yo | SR IEE T m/z 339 [M+Na] flf 1
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Fig. 4 Structures of lignins identified in extracts from Forsythiae Fructus
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Fig. 5 Structures of flavonoids identified in extracts from Forsythiae Fructus
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