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Rapid identification of chemical components in Liuwei dihuang gantang Tablets
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Abstract: Objective To study the chemical constituents in Liuwei Dihuang gantang tablets (/N0 % 4 F) by using
UPLC-Q-TOF-MS/MS. Methods The chromatographic conditions were as follows: Phenomenex Luna Cis (250 mm x 4.6 mm, 5
um) column with acetonitrile and 0.3% formic acid as mobile phase, gradient elution, flow rate of 1 mL/min, The column
temperature was 35 degrees, the injection volume was 10 L; mass spectrometry conditions: The data were collected by electrospray
ion source (ESI) under negative ion mode. These components were further analyzed based on the accurate mass ratio, the two level
fragment ion information, the reference materials and literature data. Results A total of 71 compounds were identified and
speculated, 25 of which came from liquor cornus, 19 from Rehmannia Radix Praeparata, 31 from Mutan Cortex, 2 from Alismatis
Rhizoma, 3 from Poria and 2 from Dioscoreae Rhizoma. Among them, 22 compounds were verified by reference substance.
Conclusion The results basically clarified the chemical basis of Liuwei Dihuang gantang tablets, and provided a reference for the
quality control and pharmacodynamic material basis of Liuwei Dihuang gantang tablets.

Key words: Liuwei Dihuang gantang tablets; mass spectrometry; quality control; chemical composition spectrum; liquor cornus;

Rehmannia Radix Praeparata; Mutan Cortex; Alismatis Rhizoma; Poria ; Dioscoreae Rhizoma

INURILEE A PR AN R i Ty, hd RSB EER O H ), EEATERRK. k= H
T, B AEPHR L 2, % FEEAAKN, KL HEHG, ST AT B AR R, s

i EHER: 2021-03-18

ESWBA: HEXHAQHIRHEE KL (20132X09402203)

TEEEN: B, 5, WLmsid, Warmagdifatr. Tel: 15720600226  E-mail: 815405571@qg.com

HBIEEE: TR, 5, SGUEIN, W, REAFPLHAIBGIK. Tel: (0518)81522367 E-mail: wzhzh-nj@163.com



- 6474«

FED 2021FE 11 H B52% 218 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21

BRAIERE, ZNBRHLEE 7] V2 N TR B . A
WIZEENE i R S5 10 Tt~

TN I R S T N R B i ) K B
BAFEFEH AT, TR R B B R 1 5 A A 25
B, ZHZMmFIH R, Sl 2 SRl 2 Bk
STEMRE] TR RGN 3 NG RG AL, 1
IEFEA EAS 2] T SR R .

BIF9E 2 B /N IR Hb 3 0 v B GBI 2 A
A I A S AMARAEAT B B IR 2 BR s 5
P i L DR /N BN R B VR R B, A 28 R
G398 Je N 73 W R T AT B AR AT, Ayl B Nk
OB EERE 2580 T A, AR SEEG X 7SR B
BE R AR 22 oy (BRI AT 79,
iz ] UPLC-Q-TOF-MS/MS i AR X} 7S Wk b 2 14
W AT E VAT, RN B RE B T
s ] B 24 5500 ST AR FU SR A AR
1 M8

Agilent 1290 S 3RAHEIE( (DAD Fills,
EEH LB AT]D; Agilent 6538 Q-TOF JFiti{y (E[H
ZHEHBAT]); Mettler Toledo XP6 L HL- 0 R (H
Jisrz —, EitHHEE /AT ; Mettler Toledo AL204
B RF (Hhinz—, &t A,
KQ-500DB AU iEVeds (RS AR A
A]D; Milli-Q Academic 4fi/K{Y CGEEZEE AR, &
W (HEEEREATD; AR GEERMAFD.

B (LS 111998-201703, JRE/34L 97.4%)
LT (LS 111640-201808, Ji &% 99%). Aj
251 (5 110736201943, FEDE 95.1%). &
B (IS 111530-201914, JRED% 95.2%)
AR (L5 111865-201704, Jii &4 97.4%)
FEESETE (S 110785-201404, J5i B0 % 98.3%)
BETHE 'S 110831-201605, T4 90.8%)-
o 2 R A TR s AP R (S
200302, JEEDH 98%) IR (HIL5 201901, i
O 98%). MREH (it 201904, FiE L
98%). WETEAIZH (S 201901, JEES3L
98%), F AR VUMAEI B BR vl s J5 2 3 Gt
57001, Ji B E 98% ) s+ B L REH (L5 7283,
JREE 98%) HuEEH D (b5 7433, ESAL
98%). MR ZEET B (bS5 LOT8184, iy
$98%), i FHEAYIEARGIRA A AR 2
H (5 19120604, Jii & 5340 99.67% ) 1LIZ B HT
T (H#5 19080905, i/l 98%). AT E

({5 DSTDLO008301, Jii & 5341 98%) FHRZ b
(#it*5 DST200910-076, JiFE574 98% ) 8-RKATAE
R (#it'5 DST200422-157, % 98%), AR
BEFEMBAREGR AT . AW EFEA (IS
20181001), VLIRS ZNMHIR A A,
2 Bk
2.1 M
2.1.1 g% (i 4N Phenomenex Luna Cig
(250 mm X 4.6 mm, 5 um), MENHA 2 (A)-0.3%
HER/KIEI (B), BREETEM (0~22 min, 4%~8%
A; 31~60 min, 8%~14%A; 65~80 min, 18%~
25%A; 85min, 90%A), A 35°C, AFRE 1
mL/min, PP K 250 nm, #HAEE 10 pL.
2.1.2 B HEBIEE TR (ESD, 7B
X, BYHE R 4000 V, JiTEHAHEE 100~2000;
TFHRSURFE 350 °C; FEAAEFUAE 10 Liming %
SR 7 275.75 kPas 24 K 100 V; HEFLHLE 65 V;
Rl BE AR ARSI R EEIEHL 15~40 eV
22 BRAIECH
2.2.1 ARV IIECH] o B SEEE ER T
ATYE MR PR BT L2 REE
BRAF FEEESETE. BEEARRET . FESR.
Pt ST, HIEE DL WETEAIATE .
S-HRWAEML . FEHIIR AR B, B, &
FEEE E. GEHIR. BB TREEE TER+®, H
IR R ZIRE, & %R 50~100 pg/mL
TRA N VATR, 4 0.22 pm PFLIERE %] .
222 HEKEVERIOE K] BOSSRHEE R A 10
Jrs T, B2 0.2 g, MEEME, B 10 mL &1,
InaizK&E R, B4R (Th2 250 W, SR 40 kHz)
Smin, A, FKWRZZIE, 85, 18d, st
JE, £ 0.22 pm FSLIERIES, RI1S.
3 ZEBR59H

P €207 TR AR 7S R b 2 RS it
VAT, A9 BT R K 7S R b B R R AR
X EEFaEE, WWE 1. 2. MR35,
TRER SRR, 45 A R SR A s L %
AN 71 AMEEY), Hod 25 ASREEE R, 19
ASKREZPGE, 31 ASRESPHE, 2 ASRERSE, 3
ASRERE, 2AkRE 2. AR A 20 ML
WA GRS RIS E, SR 1,
31 FZEELEUEY

AL G IR B AR 254 . ZMEIE



FED 2021FE 11 H B52% 218 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21

* 6475«

e HMIERE S . PR AR OB E A, W
GRS [M—H—162], HED T
BTmLE 1 AMEEREEE [M—H—CeHi00s] 5¢ 1 4
MNHERE S [M—H—CoHeOs] 1528, [Blkn] PIAR
A ARG R T A ) B (4] . LA 58 SAfsl, £
TR T AT 5 U6 m/z 799.266 0, —2%

JRIEIRE]T m/z 623.220 5. 477.162 7. 297.133 5,
297.133 555, HEND9IE S8 AL G REE TS
FERT 1/ CHas 1 AUMHEREEE (CoHeO3)+ 1 AMER
PR (CeH1004) PAK 1 3 FH5 % B (CeH1206),
SEE SCHRROE DR FrAEIIE 58 SN EEHh 3R 2 Bt

A, WL 3. 4.

67
70
) 52
\44 46 o o
45

0 0 20 30 C40 50 60 “70 80

t/min

B1 ABEFEATHREREEFRE

Fig. 1 Total ion current diagram of mixed reference in negative ion mode
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Fig.2 Total ion current diagram of Liuwei Dihuang gantang tablets in negative ion mode
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Table 1 Analysis of chemical constituents in Liuwei Dihuang Gantang Tablets by UPLC-Q-TOF-MS/MS

[M—H]/[M+HCOOH—H]"

5 i S ) B () R () M Law 1
1 2681 181.0720 182.0790 143 CeHuOs  181.0724[M—H]-, 163.0623 [M—H—H:,0]  HE®ED B. E
2 2879 149.0090 150.016 4 L1 C4HsOs 149.009 3 [M—H] D-TH AR A

3 3440 133.0140 1340215  -147  C4HeOs 133.013 7 [M—H]" L3RR e A\ F
4 4297 2660895 267.0968  -1.26 CioH13Ns04 312.094 0 [M—H-+HCOOHJ, 266.088 7 [M—H] 12" B~F

3120953

5 4412 191.0193 1920270  -2.09  CeHsO7 191.019 0 [M—H], 173.009 3 [M—H—H0]  #piEmr13-4 B

6 5435 1170190 118.0266  -220  CsHO4 117.019 1 [M—H] FRIIRE 1215

7 6408 495.1345 496.1428 CioH2O15s  495.134 5 [M—H] K B

8 7413 169.0140 170.0215  -2.06  C7HeOs 169.015 3 [M—HTJ, 125.023 8 M—H—COO]" ¥ TElc18r A. C
9 7.875 483.0759 484.0853  -1.01 CaoH20014  483.080 2 [M —HJ, 331.063 5 [M—H— digalloylglucosel® 12151 A

C7H4O4], 313.054 9 [M — H — C7Ha04 —
H.0]7, 169.012 1 [CsHeOs—H], 125.023 2
[C/He0s—H—COO0]
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w1

5 tr/min

[M—H] /[IM+HCOOH—H]

SEME (miz) FNRAE (mlz) W (X10)

T3 MS2

e Vs

10

11

12

13

14
15

16
17

18
19

20
21

22

23

24

8.502

8.804

8.979

9.392

10.486
12.113

14.240
14.889

16.581
18.906

19.203
19.302

20.110

20.456

20.934

685.218 5
731.224 5

463.136 5

479.140 6
4331350

523.1651
569.1713

125.024 2
483.075 8

153.0193
623.218 2

375128 8
461.164 5

445.097 4
343.1330

375.130 4

345.1177

329.086 0

686.226 9

464.116 6

434.178 8

524.174 1

126.031 7
484.085 3

154.026 6
624.205 4

376.136 9
462.173 7

446.142 4
344.047 1

376.136 9

346.162 8

330.095 1

-0.77

-0.34

-1.39

0.09

-0.65

-1.85
3.71

-2.40
-0.53

-0.65
-2.67

-1.26

-2.78

-1.93

CoH42020 731.225 1 [M—H-+HCOOH], 685.220 5 [M—
H], 505.156 7 [M —H — CeH1005s — H207,
323.097 4 [M—H—CeHi00s—H20—CoH1004] *,
179.056 3 [CeH1206—H]

Ci1sH24014 463.108 6 [M — H], 403.085 5 [M—H—
CaHs02], 373.076 7 [M — H — C2H402 —
CH207, 343.066 0 [M—H—C:Hs0,—CH,0—
CH20], 301.055 0 [M — H — CeH100s],
241.034 6 [M — H — CH402 — CH20 —
CsHsO4], 169.012 3 [C7HeOs—H], 125.024 0
[CsHs0s—H—COO]

Ci9H30011 479.140 6 [M—H-+HCOOH], 433.035 0 [M—
HJ, 271.044 07 [M—H—CsH100s] ", 253.096 7
[M—H—CeH1206] , 179.028 4 [CsH1206—H],
169.014 1 [M—H—CsH1206— CsHeO03]

C21H32015 569.171 3 [M—H-+HCOOH], 523.165 1 [M—
HJ, 463.108 2 [M—H—C2H402], 343.077 87
[M—H—CeH1005s—H20]

CeHeOs  125.0242 [M—H]

C20H20014 483.078 8 [M — H], 331.067 4 [M—H —
C7H404], 313.057 2 [M—H—C7H404—H20],
169.014 3 [C7Hs0s—H], 125.025 0 [C7Hs0s—
H—CO00]

C7HeOs4  153.019 3 [M—H]

CaoH36015 623.217 1 [M —H], 477.156 7 [M—H —
CeHi004], 315.104 7 [M — H — CoHeOs —
CsHi004], 153.017 5 [CsH1003—H]

Ci6H24010 375.130 7 [M—HJ, 213.067 2 [M—H—CsH100s]

Ca0H30012 461.164 4 [M —H], 315.107 9 [M—H —
CeH1004], 297.096 7 [M —H — C¢Hi004 —
H207, 161.044 0 [CeH100s—H], 135.044 1
[CsHsO2—H]

CioH26012 445.097 4 [M—H]

CisH2408 389.144 4 [M—H-+HCOOH], 181.050 6 [M—
H—CsH1005]", 161.044 6 [CeH100s—H]

Ci6H24010 375.128 0 [M —H], 213.075 8 [M—H —
CeH100s], 169.086 7 [M —H — Ce¢Hi100s5 —
COAJ, 151076 0 [M—H—CeH100s— COr—
H207, 119.034 2 [M—H—CsH1005s—CO2—
H0—CH;OH]

Ci6H260s 345.117 5 [M—H], 183182 6 M—H—
CsHi100s], 179.648 3 [M—H—C10H1402],
165.053 6 [M—H—CsH1005—H20]

Ci4H1s09 329.087 7 (M —H], 167.034 9 [M—H—
CsH100s], 161.045 3 [CeH1005s—H]

f@ﬁﬁ D[7,13-14]* B

mudanoside BI'6-18] C

7-0-Z FE R A
mjﬁ%ﬁ[m-m] B
S5-I R A~F

digalloylglucose[®'>131 - A

JR LR RIS 1215) A
BT A2 B
DEHERE S R A
it oin e B B S AL B B
F0713-14]
paeonovicinoside'®  C
ey acital C
8- RENERRO4 B

JgEHrSN B

mudanoside A C
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gE1
. i [M—H]™/[M+HCOOH—H]
5 ) R () B () MS’ e FE
25 21115 137.0239 1380317  -2.94 C7HeOs  137.023 9 [M—H] X ER RS C
26 21396 3431371 3441471 252 CieH24Os 389.142 0 [M—H-+-HCOOH], 181.048 9 [M— 4LF}Jz# GLI6-18] C
H—CsH100s]", 161.023 7 [C¢H100s—H]
27 22371 461.1677 4621737 =395  CyHiO1n 461.166 5 [M—HJ, 315107 9 [M— H— &fg{F o2 C
CeH1004], 153.055 0 [M —H — CeHi1004 —
CsH702] ", 135.045 4 [CsHsO2—H]
28 23902 4051411 4061475  —0.82  Ci7H260n 451.143 9 [M—H--HCOOH], 405.138 3 [M— BEi#F A4 Fp A A
451.146 0 HJ, 243.085 9 [M—H—C¢H1005]"
29 24034 449.1288 4041319  -0.96  CiHasOn 449.127 9 [M—H-+HCOOH] G EI2 A
30 24133 3751296  376.1369 0.11  CiHaO10 375.129 8 [M —HJ, 213.080 9 [M—H— D4H®K" A
CeH100s], 169.084 5 [M —H — CeHi100s5 —
COa]", 161.045 6 [CeH100s—H], 151.076 2
[M—H~— C¢Hi100s— CO>—H20], 125.061 5
[M—H—C¢Hi005—C3H403]
31 25122 183.0290  184.0372  —226  CsHsOs 183.029 7 [M—HJ, 169.013 0 [M—H—CH,], W& T EeE1215 A
125.023 3 [M—H—COOJ
32 25765 389.1458  390.1526  -1.16  Ci7H26O10 435.150 5 [M—H-+HCOOH], 389.145 3 [M— 5Lz g (31215 A
435.1512 HJ, 227.092 4 [M—H—CeH005]"
33 27.002 4051390  406.1475  -0.82  Ci7Ha6Ou 451.147 | [M—H-+HCOOH], 405.140 4 [M— HifHI2" A
451.148 0 HJ, 243.086 4 [M—H—CsH100s], 225.077 1
[M—H—CsHi20¢], 181.049 3 [M—H—
CeH1206— CO2]", 179.055 7 [CeH1206—H],
141.055 1 [M—H—CsH1206—C4He03]
34 29409 4951503  496.1581  —0.50  CxHxsO12 495.151 5 [M—H], 465.132 5 [M—H — AMAZHI2 C
HCHOJ, 313.096 2 [M — H — CeH100s],
195.065 9 [M — H — CsHi005s — C7He03],
165.053 6 [M — H — C¢Hio0s — C7He03 —
HCHOT, 137.024 4 [C7Hs03—H]
35 30.069 495.1493  496.1581  —0.50  CxHxsOn 495.146 8 [M —H], 313.091 9 [M—H— AMALHASREAE C
CeH100s—H20]
36 32080 121.0300  122.0368  -0.51  CsHeO»  121.029 4 [M—H] I R B 8,121 A
37 33168 373.1138  374.1213 CisH2010 419.153 6 [M—H+HCOOH], 373.112 8 [M— REHHEH B2 A
419.153 6 HY, 211.026 7 [M—H—CeH100s], 161.044 2
[CeH100s—H]
38 37.850 479.1686  480.1632  —1.17  CxHasOn 525.164 4 [M—H-+HCOOH], 479.147 9 [M— mudanpioside I'6"18) C
525.164 4 HY, 317.197 2 [M—H—CsH100s]
39 37950 525.1612  526.1686  —1.15  CaH3O13 525.163 0 [M — H], 495.150 0 [M — H— mudanpioside E['618] C
HCHOJ, 363.268 5 [M — H — CeH100s],
165.057 1 [CoH1003—H]
40 42435 6350917  636.0963  —0.02 CyHxOis 635.087 4 [M—H], 483.077 2 [M—H— =&K&TEEGHICS ¢

CHAOL], 465.065 4 [M — H — C7HsOs],
331.057 8 [M—H—2C7H404]", 313.057 8 [M—
H—C7H404—C7HeOs]", 317.027 6 [M—2H],
295.050 1 [M—H—2C7HeOs], 169.013 1
[C7HsOs—H], 125.024 0 [C;Hs0s—H—COO]
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. _ [M—H]/[M+HCOOH—H]”
5w S ) R () R G0y MS’ e FE
41 42682 4351510 390.1526  -1.19 C17H26010 435.151 2 [M—H~+HCOOH] LRHY | 4 et i A
42 43926 459.1487 460.1581 249  CxHx:01n 505.155 7 [M—H-+HCOOH], 459.149 9 [M— 4L f}HE) R 16187 C
505.155 0 HJ, 293.086 4 [M—H—CoH100s], 165.055 6
[CoH100:—H]
43 44381 387.1646 388.1369  -391 C17H24010 433.129 3 [M—H+HCOOH], 387.126 8 [M— T Hizi# 12 A
433.133 6 HJ, 225.075 6 [M—H—C¢H1005]"
44 44859 357.1183  358.126 4 024  CiHnO9 403.122 7 [M—H+HCOOH], 357.116 8 [M— &332 A
403.124 1 HJ, 195.170 0 [M—H—C¢H1005]"
45 47.184 4351510 3901526  —033  CH2010 435.149 3 [M—H+HCOOH], 227.091 7 [M— D4&H012 A
H—CsH1005], 209.079 9 [M—H—CsH120¢],
179.548 0 [CeH1206—H] , 125.024 4 [M—H—
CeH1005—C4HeO3]
46 48.173 459.1487 460.1581  —0.86  CaxoHas0r2 505.155 1 [M—H--HCOOH], 459.149 1 [M— F i Eygiflie-18r C
505.155 0 H], 293.087 3 [M—H—CoH1003], 165.056 2
[CoH1005—H]
47 48404 6212031 6222109 230  CaH3s017 667.210 1 [M—H+HCOOH], 621.203 8 [M— suffruticoside E C
HJ, 165.055 0 [CsH1003—H]
48 51141 635.0851 636.0963  —451  CyHOus 483.057 3 [M—H—C7HiO4], 465.048 7 [M—H— =3 7B & & H A
C7/HsOs], 313.043 5 [M — H — C7H404 —
C7HsOs]', 169.007 8 [C7HsOs—H], 125.019 7
[C7Hs0s—H—CO0]
49 53548 479.1540 480.1632  —0.80 Ca3H2s011 525.161 1 [M—H+HCOOH], 479.154 0 [M— AjZr0ar C
525.159 7 HJ, 449.142 8 [M—H—HCHOJ, 327.106 8
[M — H — HCHO — C7HeO2], 165.055 5
[CoH1005—H], 121.029 8 [C7H602—H]
50 56797 647.1624 6481690  -0.49  CiHsOis 647.161 8 [M—H], 525.565 [M—H—C7He02], galloyloxypaconiflorin'®®® ¢
509.129 9 [M—H—C7H503], 491.120 0 [M—
H— C7Hs03 — Hz0], 479.122 5 [M—H —
C7Hs03—2H,07, 331.068 4 [M—H—C7Hs02—
CioH1004], 313.057 3 [M — H — C/HsO2 —
CioH100s — H20], 169.014 7 [C7HsOs — HJ,
137.024 2 [CH505—H]
51 59.501 635.0877 636.0963  -1.05  CyHxuOis 635.089 3 [M —H], 483.077 1 [M—H— =& 7EHEEHEICS ¢
C7H404]', 465.066 5 [M — H — C7HeOs],
313.055 5 [M — H — C7H404 — C7HsOs],
295.044 5 [M—H— 2C7Hs0s], 169.013 6
[C7HsOs—HT, 125.023 8 [C;Hs0s—H—COO]
52 59.945 7852499 7862582  —0.09 CssHa020 785.248 5 [M—H], 623.218 2 [M—H — JEEH-# ClM13-14] B
CeHi00s], 179.035 4 [CeHOs—H], 161.024 0
[CsH1005s—H], 135.041 1 [CsHsO2—H]
53 63343 7852516 7862582  —0.23 C3sHaO20 785.249 6 [M—H], 623.217 9 [M—H— i RagHlneae B
CeHio0s], 179.035 8 [CeHOs—H], 161.024 0
[CeH100s—H]", 135.044 5 [CsHsO2—H]
54 64200 5092212 5101737  -0.93  CxuH3012 555.169 1 [M—H-+HCOOH], 509.221 7 [M— mudanpioside D C

H], 479.119 1 [M—H-+HCOOH], 165.095 3
[CoH100s—H]
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1
[M—H] /[M+HCOOH—H]"
B0 ) B (i) B iy MS? e TR
55 65.865 611.1613  612.1690 —0.17 CyH»O016 611.162 0 [M — H], 445.098 1 [M — H — suffruticoside A/CI¢B81  C

CoH1003], 301.050 5 [M —H— CisHis07],
283.045 4 [M —H — CisH200s], 169.013 5
[C7Hs0s—H], 165.055 0 [CoH100: —H]
56 66393 611.1620 612.169 0 0.33 CyH»Ois 611.163 2 [M — HJ, 445.096 3 [M — H — suffruticoside A/CI'¢18]  C
CoH1003], 301.054 8 [M —H — CisHis07],
169.013 1 [C7HsOs—H], 165.049 [CoH1003—
HJ, 125.024 2 [C/HeOs— H—COO]
57 66.426 787.0963  788.1072 0.46 CasHs02 787.100 6 [M—HJ, 635.194 8 [M—H— 1,23,6-lUBFEEE C
C7H404], 617.075 6 [M — H — C7HeOs], HjHE21 224
483.074 9 [M—H—2C7H404] ", 465.068 5 [M—
H—C7H404—C7HeOs] , 447.059 5 [M—H—
C7H404 — C7HeOs — H20], 393.047 1 [M—
2H], 313.059 3 [M—H—2C7H404—C7HeOs] ,
295.044 5 [M — H — C7H404 — 2C7Hs0s],
169.013 3 [C7HeOs—H]
58 67.234 799.2660  800.273 9 -1.66 CisHas020 799.269 0 [M —H], 637.177 2 [M —H— HEHFEKZET B
CeH100s], 623.220 5 [M — H — CioHsOs3], A1
605.210 3 [M—H—CioHsO;—H207, 477.162 1
[M—H—CioHsO3—C¢H1004], 297.133 5 [M—
H—Ci0HsO03—CsH1004—CsH1206] ", 175.039 1

[Ci0Hs03—H]
59 67465 4352225  390.2254 -1.21 CiH340s 435223 5 [M—H-+HCOOH] RS = B
A/B[7,13-14]
60 67597 477.0670 478.0747 -0.88 CaHis013 477.069 3 [M—H], 315013 8 [M—H— 2-34- B HEFEHE)- A
CH100s] 57-ZHE4EAR-
4H-1- A S ML -3- -
BETA-D-RHIH HTR
61 68.141 6111592  612.1690 -2.08 CryHnOis 611.159 6 [M —HJ, 463218 2 [M —H — suffruticoside B/DIS181
CsHsOs], 445.096 5 [M — H — CoHi003],
313.054 4 [M — H — CoH1003 — CsHsOq4],
283.047 1 [M—H— CisHxOs], 169.013 1
[C7HsOs—H], 165.054 7 [CoH 1003 —H]
62 70.037 6111600  612.1690 -0.67 CxHnOs 611.160 2 [M — HJ, 463.093 8 [M —H — suffruticoside B/DUS18 €
CsHsOs], 445.093 8 [M — H — CoHi003],
313.057 8 [M — H — CoH1003 — CsHsO4],
283.043 5 [M—H— CisHxOs], 169.013 3
[C7HsOs — H], 165.054 9 [CoH1003 — H],
125.023 8 [C7Hs0s—H—CO0]
63 70.614 631.1660 632.174 1 0.58 C3HxO1s 631.166 4 [M—HT, 613.154 9 [M—H—H.0] ¥ & FEA 241" C

509.129 6 [M—H—C7HeOa], 491.119 1 [M—
H— C/He02 — H20], 477.066 9 [M—H—
C7HeO4], 331.065 3 [M —H — C/HsO2 —
CioH1003], 313.055 6 [M—H — C7Hs02 —
CioH1003 —H207, 169.013 4 [C7HsOs—H],
125.024 6 [C7Hs0s—H—COO]
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CioHsOs], 619.223 1 [M —H — CioHsO3 — B34
H:0], 491.175 1 [M — H — CioHsO3 —
CeH1004], 175.039 8 [CioHs03—H], 151.006 1
[CoH1202—H]
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469.055 1 [M—2H]
623.1966 6242054  0.15 CoH3015 623.196 1 [M—H], 461.164 6 [M—H— RELEHEREHFIS-4 B
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161.023 6 [CeH100s—H], 135.045 1 [CsHs02—
HJ
6151710 6161792 0.09  CsHx20u4 615.167 5 [M—HJ, 585.162 6 [M—H—HCHO], mudanpioside HI'¢18! C
495.149 1 [M—H—C7H404], 477.138 5 [M—
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C6H1005—C7He03], 137.023 7 [C7HeO3—H]
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193.049 3 [M — H — C¢HeO3 — CsH1004 —
C7H02] ', 161.023 4 [CeH1005—H], 135.043 6
[CsHsO2—H]
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Fig. 3 Secondary mass spectrum of jionoside A
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GG B JOUERIRGE D14, % 52, 53, 64
65+ 67 71 53 A A MLIMHERR B EAEME 1 .
T C. IR BEAEHTE . AR 28 B,
FEBIICPEL. SEHIE K A B D.
3.2 EiEEE

BRI S E TR A THP R, X
T B R 2 (PRBEE SR CoHoO3) 557 41 B i /K
G A AT 55 BFRBUEWIE RS, 7R
HIFHHE HERIEN T, BRSSP SR
#| [M—H+HCOOH] B & FUg, LLUE 49 A5 (K&
5), X IR EOX SRR AT 2, R,

7 [M—H-+HCOOH] ¥ m/z 525.157 7, 2R
hA DLW EE R EL T HCHO JEMEA BT m/z
449.130 0 [M—H—HCHO] . %% 7 HCHO 1 H
TR A B F m/z 327.095 7 [M—H—HCHO—
C7HeOo] VA S B R T HEFEAZE IR &+ [M—
H—CeH1005s—C7Hs02] m/z 195.065 0, HLANEKR I
TIRGEH B BT m/z 165.055 5 [M—H—
HCHO—C7HO2—CeH100s] » AI BEI1I 215 LK
6. W 11, HEFHRAT, —glhaEs 5
FUE m/z 463.136 5, sl USRI IRt i 4
BT m/z 165.062 0, S5 MOCHRHRE - 18IHE KT

— R UE S T T m/z 479.151 ORI HHIL Vg 11 24 mudanpioside B.o U§ 34 ZEXf I AR IA A

449.130 0
121.0222
270957 479.138 9
309.085/9 ) 525.144 7
165.0466 5110517 553 0779 357.0058 4311209 3
100 200 300 400 500 600
m/z
Bl 5 ZZEE MS/MS [
Fig.5 Proposed fragmentation pathway of Paeoniflorin
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Fig. 6 Proposed fragmentation pathway of paeoniflorin
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AT, HUESS T8 T8 m/z 495.150 3, — 24
N AW, m/z 465.132 5 [M—H—HCHO] Mgk E
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Fig. 7 The proposed fragmentation pathway of 1,2,3,6-tetragalloylglucose
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Fig. 9 Proposed fragmentation pathway of morroniside
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Fig. 10 The proposed fragmentation pathway of morroniside
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