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Identification of Chemical Constituents in Danhuang Ointment Based on UPLC-Q-Exactive-Orbitrap-MS
ZHAO Sheng”, WANG Li-xin, YU Qing-qing, XIA Jin, ZHENG Jiong, YANG Li, ZHAO Mei, ZHANG Bo (Department of Endocrinology
and Metabolism, Renhuai Hospital of Traditional Chinese Medicine, Renhuai 564500, China)

Abstract: Rapid qualitative identification of the chemical constituents of Danhuang Ointment was performed using UPLC-Q-
Exactive-Orbitrap-MS. Chromatographic separation was carried out on a Waters ACQUITY UPLC HSS T3 Cis column using 0.1%
formic acid-water solution (phase A) and methanol (phase B) as the mobile phase at a flow rate of 0.3 mL/min with a column
temperature of 40 °C, and an injection volume of 2 pL. Mass spectrometry was performed using an electrospray ionization (ESI)
source in both positive and negative ion modes for full-mass scanning/data-dependent secondary scanning (Full MS/dd-MS?). The
retention times, quasi-molecular ions, and characteristic fragment ions of the compounds obtained from the analysis were compared
with those reported in the literature and with the reference standards for rapid qualitative identification of the chemical constituents in
Danhuang Ointment. A total of 172 compounds were identified, including 48 sesquiterpenoids, 32 flavonoids, 24 quinones, 15
phenylpropanoids, 14 organic acids, nine saccharides, seven phthalides, 5 amino acids, and 18 other compounds. The UPLC-Q-
Exactive-Orbitrap-MS technique enabled rapid qualitative identification of the chemical constituents of Danhuang Ointment. These
results provide reference information for further research on the pharmacodynamic material basis, mechanisms of action, and quality
control of Danhuang Ointment.

Key words: UPLC-Q-Exactive-Orbitrap-MS; Danhuang Ointment; chemical constituents; sesquiterpenoids; quinones; fragmentation

pathways

F}#E (Danhuang Ointmen) HI K#. F}Z.
MR PUE INE . WENREAM & E 0 dH ik, B
FIGMACHE . FEB AN FRBAEREEII. %77
yec7 Wkl I R VP2l NS o3 o = VR ol o o o8 L e e
RIS AN EI, AR
WE T R ST ML), B R 2 57 A
7, BRI T RORMIR BR IVR YT BAS, LRI PR B
M2 B 0. HETPF B (4 ot LAt v A B
W, 29 7 AR LR R R RHE T B FH 1

W B HA: 2025-12-15; fEEIH#A: 2026-03-10; #SEHEA: 2026-03-13

BRI

ST BTSRRI Ry, AR LR
JRIER . LR RIS HA R . IRARRAEANL
i DAL HES P b — 0T R IR AT 5. WAL h i
FHIERLTY, AMUBEN L RORIRIT TS (4R ], IERE
NHIERSE TR AR E (4RSS . 24815
EENE) PO OMAE,  BET ORI YT R
R ECRrae o R < (VI DY TP 1 L i DI 2 v
A BT MG 7T RS BOR T 56

EEIH: SMNAREIRIIE BREHEA-ZK[2022]— M 553) ¢ 8 SCHRHRITE GEWRHS HZ 5% (2023) 397 5) 5 2023 GFJEHEZ . |
WRERZE s BRI IE (QZYYZDXK(IS)-2023-11) 5 SiMAHEAEEHPEL . RIEEZLGRFAEATIARE (QZYY-2025-121) .
fEEEM: B (1974-) , 55, BOMNSRBAN, FAREERNE, EIEMNFRTEERLS S BiiE Mo AR T JT, E-mail: 512037881@qq.coms.



EIL ¥ SR . BhAh, RSB A SCBERRE K,
RN S ST KR BE B R DA = A
TR R U7 A B4 E JE Rl . UPLC-Q-Exactive-
Orbitrap-MS +37 A £ i 15 20 AH €358 1) 5 77 55 fig
J3~ VURRAT BRI L 0 28 15 e FRL 3 LT B i 0
JR R () R AT . R R K S M T RE T —
T, RERE SEELR 24U R AL A P I BROE T A R o
YA, BTk, AR AR ST R E
o TP . RERE SR, AFHEE T
iR IR FREEE]. MR AL T R
T RIBE T EE R EKE .

1 L5t
1.1 B H

Vanquis B4 = RORAH (S R B Q-Exactive
B 4 PR AL (32 B Thermo Fisher £} 24
F]) 5 CR-120ST BEFEREIETERE RYITHHEE
THER SR ERATD 3 KZ-XDA-15L # 4 HEhE
izl & 2K B CRBRT R RR K A B % 45
FRAFD 5 EL 204 BT IR Gty A4 50 -
R 2B AIRAT) ; XU-21K-MR # & A i
BOHL CREENT ARSI GER A TR A FD .

SRR (S wkq23030802) . K EK-8-
O-p-D-ML IR A M (fL5: wkq23061306) .« #&
ERR (5 wkq23011904) Xf I8 5y (DY )1 4E 50 %
EVREAERAFD « @A (32E Thermo
Fisher BlE: A D 5 malifE FEE (8 E RN
F) o PFEE NS R 2K I JE R BT
RIEIT IR, SRR AHM CRIE. 2. 4
H. i W %25 Bl hEZ RS —
B = B 25 R R HR AR
1.2 SE58 75792
1.2.1 B s 1 &

FEEREC L g FHEEMA, BT 50 mL HEE
B, A 25 mL 50%MHEE, FrE s, HAEE
REL 1 h (R BHIER 40 kHz, THFE 240 W)
A RS IR E R, H 50% F BN 2 IR
PR, Fr IR PR g, JEW AL 10
min (12000 r/min) , HX_RyEW, HPASPH3EEFE
ihe AAIMRECKIE . FES. HIAL TUE. RE.
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R SN, BT IE . MR HE. 1ER
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Fig.1 Total ion current diagram of Danhuang Ointment in positive (a) and negative (b) ion mode
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Tab.1 Results of chemical composition identification of Danhuang Ointment

FooORE ¥R ST il B RE REAERE )7 B8 F s R v KU
CE T BT =
tr/min

1 0.49 CgHy [M+H]*  105.0702 105.0698  3.81 105.0703 , 91.0547 ,  ZFKZED i a/f
79.0549

2 0.77 CsHgOy [M+H]*  169.0490 169.0495 -2.96  141.0048, 125.9615 FHHRRA E cle

3 0.84 Ca4Hyy0yy [M—H]" 6652157 6652134 3.46 485.1517, 341.1089 IKTFHES F b

4 0.84 CeHiN,O,  [M-H]  173.1038 173.1033 2.89 131.0816 KR H a/b/c/f

5 0.89 CiHy0y [M—H]"  341.1094 341.1078 4.69 179.0554 S P F b

6 0.90 Ci2H»01 [M—H]"  314.1090 314.1078 3.82 119.0339 , 113.0233 , A 4 B S F b
89.0232, 85.0283

7 0.90 C1sH3,016 [M-H]"  503.1621 503.1606 2.98 323.0987 SR = L) F b

8 0.92 CsH7NO; [M+H]*  130.0501  130.0498 2.31 130.0975, 84.0450 BHBENE) H d

9 0.94 CsHi207 [M—H]"  195.0504 195.0499 2.56 195.0506 R R0 F d

10 094 C6H1206 [M-H]"  179.0554 179.0550 2.23 161.0446 HipEnn F d

11 095 CeH),06 [M—H]"  179.0555 179.0550 2.79 71.0126, 59.0126 D-H g pEn2 F b

12096  CeHinOs [M-H]"  179.0554 179.0550 2.23 161.0446 , 89.0232 , L HEA F a/b
71.0126

13 096 CsH;3NO [M+H]* 1041073  104.1069 3.84 87.0446 IR I c

14 097 CsH7NO; [M+H]*  130.0501  130.0498 2.31 102.0553, 84.0813 FEREIRE H d

15 099 CiyHiZNOg  [M—H]" 290.0881  290.0870  3.79 272.0787, 200.0559 N-(1-deoxy-D-fructos-1-yl) H

pyroglutamic acid!']

16  1.01 CsHyNO, [M+H]*  116.0708 116.0706  1.72 70.0658 i ERLe 14 H c

17 1.01 CHyNOs  [M+H]®  276.1444  276.1441  1.09 132.1033 9-HE-1,3,9-Fht —FRIRIY  E c

18 1.08 CsHsNsO [M+H]*  152.0568 152.0566 1.32 135.0300, 110.0352 1A Le] 1 £

19 115 CoH 05 [M-H]"  197.0455 197.0446 4.57 179.0343 , 135.0442 , I &N D b
123.0441, 72.9919

20 115 CgHgO3 [M—H]*  151.0395 151.0389 3.97 152.0432, 71.0126 2-Tai A R0 E d

21 115 CgHgO;5 [M-H]"  151.0395 151.0389 3.97 103.9191 2-FRHEIK R0 E d

22 115 CgHgO5 [M-H]"  151.0395 151.0389 3.97 108.0205, 79.0541 F RIS I d/f

23 115 CgHgO;5 [M-H]"  151.0395 151.0389 3.97 107.0491 2,4-FRHER R0 I c

24 115 CoH 005 [M—H]"  197.0450 197.0444 3.04 180.0382, 169.9065 B TR LR E a/blc/f

25 115 CoH¢Os [M-H]"  197.0450 197.0444 3.04 153.8989 , 121.0286 , T &HEKPY E d
109.0284

26 117 C1HNO, [M+H]*  188.0708 188.0706 1.06 170.0600 , 144.0808 ,  3-ZJE-2-ZFHRP E ¢
142.0652

27 1.17 C1HoNO, [M+H]*  188.0708 188.0706 1.06 188.0705 , 170.0600 , (E)-3-M| WA T J7s R Lo E a/b/c/d/f
118.0653

28 125 C1oH,09 [M-H]"  393.1196 393.1180 4.07 231.0662 6-hydroxymusizin-8-O-f-D- D a

glucopyranoside?!!

29 153 CiHy0y [M—H]"  341.1094 341.1078 4.69 179.0556 T gl 111 F d

30 841 CioH1¢Os [M—H]"  209.0453  209.0444 431 165.8429, 121.0284 PR BEE AL R E f

31 852 C»H5010 [M-H]"  441.0824 441.0816 1.81 331.0458 , 289.0719 ,  JLHEFKETEMALEY B a
271.0611 , 245.0838 ,
169.0135 , 137.0233 ,
125.0233

32 927 Co7H201, [M—H]"  537.1033 537.1027 1.12 339.0513 , 295.0614 , FHEYEE H 07 D b
185.0235, 109.0283

33 927 CyH201, [M-H]"  537.1046 537.1027 3.54 295.0614 , 185.0235 ,  AREERIT D b
109.0283

34 927 Cy7H201, [M+H]"  537.1045  537.1027 3.35 339.0513, 295.0614 FHB R U3 D b

35 10.17  CigH ;405 [M-H]"  359.0778 359.0761 4.73 197.0450 , 179.0343 , b Se ey D b
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10.75
10.96
11.08

11.36

11.40

11.44

11.92

11.92
11.92

12.03
12.37

12.63

12.63
12.64

12.65
12.74
12.86

12.94

12.95
12.96
12.97

13.01
13.01
13.01
13.02

13.04
13.07

13.18
13.20
13.36
13.50

13.50
13.67
13.70

13.81

13.81

14.21

14.33
14.34
14.34
14.34
14.34
14.34

14.37

14.37

14.40
14.43

CaoH2005
CaoH200s
C1sH1606

Ca6H22010
C36H30016
Ci5H1502

C12H 1403

C12H 1403
CuH1004

CisH1606
C36H30016

C20H2409

C21H2209
C21H209

C21H209
CaoH2409
C21H19010

Ca1H20010

C21H20010
Ca1H20010
C21H19010

Ci5H1904
CisH1004
C21H2209
Ca1H2009

C1oH1506
C21H20010

C21H19010
Ci5H1603
C1sHi1s04
Ci5H120s

CisH1205
CisH1605
CasH2013

CasH2013

C22H6010

C17H1404

C17H1404
Ci6H1205
Ci6H1205
Ci6H1205
Ci6H1205
Ci6H1205

Ci5H2002

C15H2002

Ci5H1004
C15H220,

[M+H]*
[M+H]'
[M-HJ

[M+H]*
[M+H]'
[M+H]*

341.1380
341.1383
327.0876

493.1149

717.1464

231.1381

207.1015

207.1015
207.0655

329.1020
717.1464

407.1334

417.1194
417.1191

417.1198
407.1354
431.0988

431.0985

431.0983
431.0988
431.0990

253.0506
253.0501
417.1198
415.1041

343.1171
431.0983

431.0988
245.1172
263.1277
271.0615

271.0611
313.1069
517.0988

517.0988

449.1457

283.0961

283.0964
283.0611
283.0610
283.0613
283.0612
283.0614

233.1535

233.1535

253.0507
235.1689

341.1383
341.1383
327.0863

493.1129

717.1450

231.1379

207.1015

207.1015
207.0652

329.1019
717.1450

407.1336

417.1180
417.1180

417.1180
407.1336
431.0972

431.0972

431.0972
431.0972
431.0972

253.0495
253.0495
417.1180
415.1023

343.1176
431.0972

431.0972
245.1172
263.1277
271.0600

271.0600
313.1070
517.0976

517.0976

449.1442

283.0964

283.0964
283.0600
283.0600
283.0600
283.0600
283.0600

233.1536

233.1536

253.0495
235.1692

-0.88
0.00
3.97

0.00
1.45

0.30
1.95

-0.49

3.36
2.64

432
442
371

2.55
371
4.18

435
2.37
432
4.34

-1.46
2.55

3.71
0.00
0.00
3.32

4.06
-0.32
232

-1.06

0.00
3.89
3.53
4.59
424
4.95

-0.43

-0.43

4.74
-1.28

161.0236

295.0957

341.0655, 281.0431
312.0641 , 205.0505
190.0266, 151.0025
313.0726 , 295.0613
135.0411

339.0512 , 321.0407
295.0614

203.0335 , 189.0903
173.0959, 145.1019
207.1015 , 189.0912
171.0805 , 161.0960
145.1018

165.0912, 137.0597
207.1015 , 189.0912
161.0594

313.0701, 285.0746
339.0511 , 321.0406
295.0614

245.0820 , 230.0584

215.0347, 159.0411
417.1194, 255.0656
417.1194 ,  297.0771
255.0656

417.1194, 255.0656
245.0820, 230.0583
269.0459

269.0458 ,
225.0556
269.0458, 151.1924
431.0985, 269.0458
311.0589 , 283.0613

NEO NAZO

239.3670, 225.0555
224.0474

255.0658, 417.1194

240.0429

253.0507 , 239.0711
225.0549
328.095
269.0457 , 240.0424
225.0554

311.0551, 269.0457
175.0755, 144.0936
217.1223, 107.0861
151.0028 , 119.0491
107.0127

151.0028, 119.0492
2951519, 267.1581
473.1089 , 431.0995
269.0467

473.1091

245.0818, 230.0582

283.0961 ,
164.0466
181.101
268.0375
268.0375, 240.0428
268.0375
268.0375, 240.0428

192.0415

283.0614 , 268.0375
240.0428

231.1171 , 215.1066
187.1116 , 177.0908

159.0805, 131.0855
145.1012, 105.0702
253.0506, 208.8391
217.1583 , 205.1217
177.1276 , 175.1479
161.0959
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95
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97
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99

100
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106
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109
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112
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115
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14.43

14.70
15.71
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16.12

16.39
16.45

16.45
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16.50
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C15H220,

C17H2205
C17H1403

C17H2403

CisH1605

C1oH 1505
CisHog

CisHog

CisHag

C15H220,

Ci1sH1604

Ci5H1603
C15H220,

C1oH 1504

CisH200
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C15H220,
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C15H2002

CaoH200s

C21H44NO7P

C17H2604
C1oH 304

C1oH 1504
CisH1604
C1oH1604
CioH1604
CisH1603

C15sH2003

C15sH2003

CisHi1502

Ci5H2003

C15sH2003

[M+H]*
[M+H]*
[M+H]*

[M+H]'

[M+H]'

[M+H]*
[M+H]'

[M+H]'

[M+H]*

[M+H]*
[M+H]*

[M+H]'
[M+H]*

[M+H]*

[M—HJ

[M+H]'

[M+H]'

[M-HJ
[M+H]*
[M+H]'
[M+H]*

[M+H]'

[M—HJ

[M—HJ
[M+H]'

[M+H]*
[M+H]'
[M+H]*
[M+H]'
[M+H]'

[M+H]*

[M+H]*
[M+H]*

[M+H]'

[M+H]*

235.1689

275.1640
267.1012

277.1794

313.1069

327.1223
205.1950

205.1952

205.1951

235.1692

297.1121

245.1172
235.1690

311.1273

217.1586

235.1689

235.1691

235.1690
235.1692
235.1693
233.1531

341.1379

452.2784

293.1761
311.1273

311.1272
297.1121
309.1120
309.1119
281.1170

249.1483

249.1482

231.1378

249.1483

249.1482

235.1692

275.1641
267.1015

277.1798

313.1070

327.1227
205.1950

205.1950

205.1950

235.1692

297.1121

245.1172
235.1692

311.1277

217.1586

235.1692

235.1692

235.1692
235.1692
235.1692
233.1536

341.1381

452.2771

293.1747
311.1277

311.1277
297.1121
309.1121
309.1121
281.1172

249.1485

249.1485

231.1379

249.1485

249.1485

-1.28

-0.36
-1.12

-1.44

-0.32

-1.22
0.00

0.49

0.00
-0.85

-1.29

-1.28

-0.43

-0.85
0.00
0.43
-2.14

-0.59

4.78
-1.29

-1.61
0.00

-0.32
-0.65
-0.71

-0.80

-1.20

-0.43

-0.80

-1.20

217.1583 ,
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105.0702
119.0857
176.0467 ,
137.0233
277.1794 ,
217.1222 ,
159.1172
131.0856 ,
107.0858
107.0497
123.117

179.1064
147.1166

161.0596

259.1692
175.1115

121.0649

205.1951 ,
135.1168 ,
121.1014 ,
107.0859
205.1951 ,
135.1168 ,
107.0859
217.1586 ,
189.1638,
297.1119 ,
251.1192
189.1282, 162.0675
217.1586 , 175.1117
135.0803, 95.0859
311.1273 ,  293.1168
275.1062 , 25.0988
247.1114
175.1115
95.0859
217.1587 ,
161.0954 ,
105.0702
189.1636 , 161.0959
145.1009 , 121.0649
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217.1584 , 177.1271
161.0959, 133.1012
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191.1429, 175.1119
220.0732, 121.0649

149.1325
123.1170
109.1015

163.1481
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199.1481
177.1275
282.0881

147.1167

189.1635
133.1011

452.2778, 2552329

236.1045, 221.1543
220.0728 , 205.0495
177.0546

311.1272, 296.1033
279.1011
281.1161 ,
235.1119
309.1120 , 281.1161
265.1222, 235.0755
281.1170 , 263.1063
235.1115, 207.1186
231.1379 , 213.1273
203.1429 , 189.1274
175.1118 ,  119.0857
105.0703, 91.0546
189.1274 , 161.0961
145.1011, 105.0703
213.1272 ,  149.0960
83.0495
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203.1430 , 185.1326
157.1013, 143.0857
232.1402 , 189.1273
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119
120
121

122
123

124
125
126
127
128
129
130
131
132
133

134

135

136

137

138

139

140

141
142

143
144
145
146
147

148
149

150

151
152

153

154

155

20.48

20.48
20.53
20.87

20.95
20.95

20.97
20.97
21.00
21.22
21.29
21.50
21.95
22.01
22.28
22.49

22.49

22.49

23.61

23.65

23.71

23.93

24.19

25.19
25.48

25.68
25.78
25.79
25.79
26.16

26.16
26.16

26.27

26.74
26.85

26.97

28.56

28.88

C15sH2003

Ci5H2003
Ci1sHi1s04
CisH100s

Ci2H 140,
C12H140,

Ci5H190s
CisH100s
Ci6H2204
CisH1603
CisH100s
Ci5H100s
CaoH2502
CisH1603
CisH200

Ci5H0

Ci5H0

Ci5H0

CisH220

CisHi502
CisH20

CisH20,
Ci2H140;

Ci6H1207
C17H203

Ci5sH20,
CisHaz
CisH20
CisH220
C15H2002
C15H220,
Ci5H2002
Ci5H2002
CisHog
CisH230
Ca3H4aNO7P
CasH2504

CisHi1502

[M+H]*

[M+H]'

[M+H]*

[M+H]*
[M+H]*
[M+H]*
[M+H]'

[M+H]*
[M+H]'

[M+H]'
[M+H]*
[M+H]'
[M+H]*
[M+H]*
[M-HJ
[M+H]'
[M+H]'
[M+H]'
[M+H]*
[M-HJ
[M+H]*

[M+H]*

249.1483

249.1484
263.1277
269.0457

191.1065
191.1060

269.0454
269.0455
279.1586
281.1169
269.0448
269.0446
301.2163
281.1170
217.1586
217.1585

217.1577

217.1588

219.1739

231.1378

219.1740

219.1742

207.1015

317.2108
275.1638

235.1691
203.1792
219.1741
219.1740
233.1535

233.1535
233.1536

233.1535

205.1951
219.1740

476.2784

381.2055

231.1378

249.1485

249.1485
263.1277
269.0444

191.1066
191.1066

269.0444
269.0444
279.1590
281.1172
269.0444
269.0444
301.2162
281.1172
217.1586
217.1586

217.1586

217.1586

219.1743

231.1379

219.1743

219.1743

207.1015

317.2110
275.1641

235.1692
203.1794
219.1743
219.1743
233.1536

233.1536
233.1536

233.1536

205.1950
219.1743

476.2771

381.2060

231.1379

-0.80

-0.40
0.00
4.83

-0.52
-3.14

3.72
4.09
-1.43
-1.07
1.49
0.74
0.33
-0.71
0.00
-0.46

-4.14

-1.83

-0.43

-1.37

-0.46

0.00

-0.63
-1.09

-0.43
-0.98
-0.91
-1.37
-0.43

-0.43

0.00

-0.43

0.49
-1.37

-1.31

-0.43

161.0960 ,
133.1011 , 119.0858
105.0702 , 91.0547
79.0548, 67.0548
232.1402 , 189.1273
161.0960 , 135.0806
133.0806 , 119.0858
105.0702 , 91.0547
79.0548, 67.0548
231.1379, 203.1430
85.0653
241.0506 ,
197.0602
173.0960, 145.1011
173.0960 , 149.0598
91.0547

225.0555

269.0458

149.0233, 121.0282
190.0623, 151.0388

147.0808

225.0554

225.0554

241.0505

241.1947

281.1170, 235.1116
199.1481 , 175.1117
161.0961

189.1268 , 175.1480
161.0961, 133.1013
199.1483 , 189.1268
175.1117 ,  161.0961
147.1161, 105.0703
201.1867 , 189.1268
175.1117 ,  161.0961
149.0961

219.1740 , 159.1167
145.1011 , 105.0703
95.0859 , 91.0545
67.0549

231.1378 , 213.1272
203.1430, 185.1325
201.1635 , 163.1117
145.1012, 135.1161
201.1639 , 159.1168
133.1011

189.1638, 179.0636
299.1999

275.1638 , 215.1428
197.1309 , 145.1012
91.0548

219.1376

133.1012, 95.0860
107.0857 , 95.0863
81.0706

163.1116, 161.0961

215.1431 .
187.1482
233.1536
215.1411 . 187.1482
159.0806 . 145.1012
131.0855. 91.0547
215.1430 . 187.1485
159.0804 . 145.1008
131.0853

121.1014. 107.0859
201.1639 . 177.1278
163.1115. 111.0815
4762787 . 279.2330
196.0374

191.1064 . 173.0955
149.0596. 135.0438
213.1274 . 185.1326

197.1325
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156 28.88  Cy4Has04 [M+HT* 381.2055  381.2060 -1.31
157 2888  CisHig02 [M+H]"  231.1380 231.1379 043
158  29.08  Cy9Hi303 [M+HT* 295.1326  295.1328  -0.68
159 29.19  CioHi303 [M+H]"  295.1321 295.1328 -2.37
160 29.67  Cy4Has04 [M+HT* 381.2051  381.2060 -2.36
161 29.78  CypHp04 [M+H]"  381.2055 381.2060 -1.31
162 29.84  CjoH;004 [M+HT* 195.0651  195.0651  0.00
163 30.21 Cy4HsoNO,P  [M+H]' 496.3392  496.3397 -1.01
164 31.03 C2H2019 [M-H] 445.1326  445.1322  0.90
165 3437  CisHy [M+H]"  201.1636  201.1637 -0.50
166  34.63 CioH1003 [M+H]* 179.0703  179.0702  0.56
167 3473 C17H2004 [M+HT* 289.1431  289.1434  -1.04
168 34.73 Ci17H2004 [M+H]"  289.1431 289.1434 -1.04
169  34.85 CioH1003 [M+HT* 179.0709  179.0702  3.91
170 37.20  Cy4H3304 [M+HT* 391.2837 391.2842  -1.28
171 37.31 C24H3304 [M+H]"  391.2833 391.2842 -2.30
172 37.67  CypHiNO [M+HT* 338.3409 3383417 -2.36

157.1012, 143.0857

335.2007. 191.1065 B A A RO G c
213.1274 . 203.1433 . FEAR WM W R A d
185.1326 + 175.0756 -

159.0803. 133.1010

277.1218 BT S AR C b
295.1323 . 280.1088 . SIS A2 C b
2771219 . 266.0933 .

249.1270. 262.0984

279.1383. 191.1066 )15 A s PO G c
191.1065 « 173.0961 . ARV PG B#I G c
163.1119 . 155.0854 .

145.1011 . 119.0858 -

117.0701

177.0545 « 162.0311 . R R R1635) D b
149.0598 . 145.0283 .

135.0442

184.0733. 104.1073 AT R R I a
251.2056 3-F IR AR R B f
201.1638 . 173.1323 . 2-HHE-6-(4-HHEFFL)-1,6- A e
145.1012 . 131.0856 .  BE 4%l

91.0547

161.0596. 105.0704 2- F AR B A AR ) D b
123.1170. 111.1171 Myrrhterpenoid FI33) A f
289.2520 . 229.1948 . 1p- B B < T 9315 A d
187.1483 . 153.1274 . 7(11),8(9)- = ¥ -8,12- 4 fi5

117.0704 . 91.0548 . [

77.0397

161.0595 . 147.0804 - FatrmE) D d
133.0647. 119.0859

149.0233 7L A7 JH R4 E £
149.0233 12- 8 & A7 I R 461 E b
296.3303 . 2542471 . TFRRE ) I f

149.1324. 83.0860

Note: “means confirmed with standards; A. sesquiterpenoids; B. flavonoids; C. quinones; D. phenylpropanoids; E. organic acids; F. saccharides; G. phthalides;
H. amino acids; I. other components; a. Rheum palmatum; b. Salvia miltiorrhiza; c. Angelica sinensis; d. Aquilaria sinensis; e. Colophonium; f. Commiphora

myrrha.
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Fig.2 Mass spectrum and fragmentation pathways of compound
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Fig.4 Mass spectrum and fragmentation pathways of compound
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