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[ Abstract ] Objective: To analyze and identify the main chemical constituents of Fangfeng Shaoyaotang
by ultra performance liquid chromatography quadrupole time of flight mass spectrometry ( HPLC-Q-TOF-MS/MS).
Method : Agilent Eclipse XDB-C gcolumn (4.6 mm X250 mm, 5 pm) was used with 0. 1% formic acid solution-
acetonitrile as the mobile phase for gradient elution. The column temperature was set at 25 °C ; the flow rate was
1 mL-min~"; the injection volume was 5 pL; and the detection wavelength was 254 nm. Both positive and negative
electrospray ionization sources were used to detect and analyze the chromatographic effluent. Result: Based on
molecular ion peaks and secondary mass spectrometry, and also by considering the standard mass spectrometry
information and related literature reports, 31 of 35 major peaks were finally identified, including 5 chromones, 4
pinane monoterpenoid glycosides, 15 flavonoids, which were the characteristic compounds of traditional Chinese
medicine Saposhnikovia divaricata, Paeonia lactiflora and Scutellaria baicalensis respectively. Therefore, the main
types of compounds in Fangfeng Shaoyaotang were determined. Conclusion: The established HPLC-Q-TOF-MS/MS

method can be used to quickly analyze and identify the main chemical constituents of Fangfeng Shaoyaotang, which
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is of great significance to the further study of the pharmacological basis and its mechanism.
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Fig.1 Total ion current chromatogram of Fangfeng Shaoyaotang in

positive ion mode(a) and negative ion mode(b)
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Fig.2 Liquid chromatogram at 254 nm of Fangfeng Shaoyaotang

V25 5 5 2% 5 5 REAZ A T2 19 10k T B i it 1 30 kA=
RDA i, 5’%% 14 CHO; O/ BaRE LT
H,0 A1 CO™ , BF9E R B A& W TE IF B F A
FEERR, EZHBIM + H] "B 1, i 5E
T 5 AN EJRE R AL S W) 5-0-F 3 4 3 BT OK B4, 5 -
O-FF L 2 S BT OK B, FHRR R H, Z P B 1, X 5 B o
&Y 14 1) 578 1R 453.176 4[M + H] * 7
“HBUETR, BHERRE L T AN 291[M
H-162]" k)5 58 &M% OH,CH,0 1 C,H,0

+

AR 25, T8 WL 273,259 1 219 M#E R 5 Fo
SOk [4-5 ] % b, 1 A A W 5-0-F L4
Wb K BEE . AW 19 BT B T 200 L 5 1k
AW, LT 1 AREHEERNR BT
201[M -162 + H] ", T B 2 %Ak & W8 5-0-H
HEITBTREE, (LB 4 50 F 5 Fif 469. 171 8[ M +
H] ' fEZ 4 FiE f B 451 [ M + H - H,0] *,307
[M+H-162]",289[M + H-162 - H,0] " 2% H
BT, 5408 14 2R AE 2, e iZhEY
HFREF . (LB 21 (5 F 5 Tk 439. 160 9
[M+H] " FEZRFEH 5 5 T 277[M + H -
162]*,259[M + H - 162 - H,0]*,205[M + H -
162 - C,H,0]*,177 [M+H - 162 - C,H,0 - CO] *
S50 5 2R AL S W) R AE IR B, T
52 T B — B O e X F AR,
BV MR EFIESZ B E LR, AEDLT 1
REMEWEREWH B FIE277[M - 162 + H]*
M 5 A B W Z . W 3,

OCH,0
OH [ OCH;0 OCH30 OCHs
HO, o © (o)
HZO
O e
HO™ OH
Son e 14 m/z 291 m/z 273 m/z 205
m/z 453 \ \
-CH,0H .
o OCHO |
.
0 — OO0 '
OH O o OH © o o
m/z 259 m/z 219

m/z 243

HO ~ OH

3.
Iﬁi

m/z 277 m/z 259
feet 21 J RDA 150
m/z 439
.
OH —|* OH © —| . o)
-CO 2 |
|
o 0 [e} O O
m/z 177 m/z 205 m/z 241

E3 S-O-BEAFMABEMZXFBRENRIERNBES

Fig.3 Fragmentation pathway of 5-0O-methylvisammioside and sec-O-glucosylhamaudol
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Table 1 Identification of chemical constituents of Fangfeng Shaoyaotang

No.  t/min &Y ¥ S AE 5 R KU

1 3.494 ®ETFM C;HgOs  169.0154[M -H] - 10.0 125,102

2 7.764  JuHBEE CigHy30yp 415.254 7[M +H] * 1.0 221,177,133,89

3 8.732  AjENERH CpHy O, 479.1552[M -H] 3.1  449,357,327,165,121 SE]
525.161 O[ M + COOH] *

4 9.182 TFHKEH CpHyO0,  467.1549[M-H]~, -0.8, 451,307,289,259 By X
469.171 8[M +H] * 1.7

5 9.449  RMFE 503.153 7[M +H] * 341,307,219,185

6 9.483  AjZhF Cy3Hyg Oy 479.154 9[M -H] -, -0.8 449,327,121 IS
525.160 3[M + COOH] *

7 10.133 A+ HEE Cy4Hs00,3 547.333 7[M +H]* 1.3 177,133,89

8 10.483  2',5,6',7-PU ¥R I — A N EE CysH;,0; 303.050 0[M -H] - -1.6  285,259,217,177, 125 HE

9 10.817 F=HMm CysHs, 0,4 591.358 1[M +H]* -1.8 443,413 ,383,133

10 11.084 HHE-6-C-PTRAAME-8-C-Hi & MH CyHyO;3  547.1450[M-H] -, -0.4, 529,487,457,427,367,337 R
549.161 O[M +H] * 0.4

11 11.251 R%FE 566.429 5[M +H] * 548 435,322,209

12 12.035 HHE-6-C-HEBE-8-C-FIRAAMET  CyHyO,5 547.1454[M -H] - -0.4  529,487,457,427,367,337 W
549.160 9[M + H] *

13 12.869 K% 497.165 71[M -H] - 451,429,394 ,360,271

14 12.869  5-0-H 3L 4 17 b K e 4 CypHy 049 453.176 4[M +H] * 0.7 291,273,259,243,219,205 Bl XU

15 14.070 R%%E 396.803 1[M +H] * 378,322 ,228,209

16 14.971 SAZhiF CpsHyO),  479.154 8[M-H]-, -1.0  449,357,327,121 SE]
525.160 3[M + COOH] -

17 16.706 #E CyHi0,,  445.0722[M-H] -, -11.0, 269,251,241,223 WA
447.092 9[M +H] * 0.4

18 17.423 5,2'-"%#-7,8,6'-=H & = &H CH,;0, 345.0603[M-H] " 1.8 330,315,287 W

B

19 17.490  5-0-FF 35 4 7 b > i CiHigO0s 291.1234[M+H]* 0.7 273,259,243 ,219 B X

20 18.091 —HEXY Cy HyO,, 447.0923[M-H] " -0.9 271,174,113 WA

21 18.441  ZEWMIF CyHy0, 437.144 1[M -H]-, -1.6, 277,259,241,205,177,119 7 X
439.160 9[M +H] * 1.1

22 19.141  TREKE AT-0-B-D-HH WM  C,Hy0,,  459.092 §[M -H]-, 0.2, 283,268,175 HE
461.109 2[M +H] * 1.7

23 20.192  WEEY CpHyO0,  459.092 8[M -H]-, 0.2, 283,268,175 W
461.108 4[M +H] * 0

24 21.660  RHEEATZ A C3H3,0,, 583.1823[M-H] " 1.2 553,535,121 SE]

25 24.129 5,7,4'-= 3L -8-F I Ci¢H;,04  299.0555[M-H]~, -0.3, 284,254,164,112 HE
301.070 7[M +H] * -1.6

26 24.713 A% C,sH,, 05 269.045 1[M -H]~, 0.4, 241,223,169 HE
271.060 O[M +H] * -2.2

27 25.581 —HHEER CisH;,05 271.060 5[M -H] - -0.4 243,225,204 R
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No.  t/min &Y 43 F SEAE 8 s/ 35y e
28 26.298 ZFEW CisHig0s 277.106 7[M +H] * 0 259,217,205,177 5 X,
29 30.819 WEXZHE CisH,, 05 283.061 3[M -H]~, 2.5, 268,239,163 wE
285.073 1[M+H] * -11.2
30 31.269 HEHE I CHi406 315.082 I[M+H]* 1.2 285,270 R
31 31.603 HEHEHEI CoH,50q 373.092 5S[M -H]~, 0.5, 358,343,328,315,300,285 s
375.102 5[M +H] * -14.6
32 32,154 TRHKEA C,sH,, 05 283.061 5[M -H]~, 3.2, 268,239,211,184,165,109 A
285.072 1[M +H] * -14.7
33 39.310 ORI C,H,0  197.094 5[M+H]* 10.0  119,105,91,77
34 40.294  FERTHIA CyHy 09 409.1225[M+H]* 5.8 247,229,187 B X,
35  44.665 iR CigH3, 0, 279.233 2[M -H] - 2.8 228,44
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