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Abstract: Objective To identify the chemical components in Sendeng-4 Pigmentum by HPLC-Q-Exactive-Orbitrap-MS. Methods
Chromatographic conditions: Shim-pack GIST-HP Cis column (150 mm x 4.6 mm, 5 pm) was employed with the mobile phase of
acetonitrile - 0.1% formic acid solution for gradient elution. The flow rate was 0.35 mL/min, the column temperature was set at 40 C,
and the volume of sample injection was 5 uL. Mass spectrometry conditions: Detection method: Full MS/dd MS?, scanning range m/z
110 — 1 200. Electrospray ionization (ESI) was applied for scanning positive and negative ion mode scanning with spray voltage 4.20
kV (+) and 3.80 kV (), and collision energy was 30 eV. Comprehensive chemical composition information database, combined with
multi-level mass spectrometry fragment information and reference substance retention time were used to identify the chemical
components in Sendeng-4 Pigmentum. Results A total of 60 components were identified in Sendeng-4 Pigmentum, including 16
flavonoids, 13 organic acids, 11 iridoids, 10 tannins, 4 amino acids, 4 fatty acids, and 2 triterpenes. MS? and possible fragmentation
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pathway of shanzhiside, quercetin, ferulic acid, corilagin, oleanolic acid, proline, and linoleic acid were investigated. Conclusion
Chemical components in Sendeng-4 Pigmentum were quickly and accurately identified, providing an experimental basis for the
establishment of its quality standards, the exploration of pharmacological substances, and its mechanism of action.
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Table 1 Identification of chemical compositions in Sengdeng-4 Pigmentum by HPLC-Q-Exactive-Orbitrap-MS
BB &H umin AFR ETHR e B xm
B SLME
1 KRR 1.37 CeHuNsO2 [M—H]™ 173.10330 173.10356  1.489 173.103 56, 131.081 50 AR
2 FEn 141 CeH10s [M—H] 209.02919 209.02919  2.901 209.029 80 IR
3 ETRRE 151 CsH120s  [M—H]™ 191.05501 191.05547  2.384 191.055 47, 173.044 54, HHLRR
147.028 78, 127.038 80
4 fHERRE0 157 CsHeNO, [M+H]* 116.07060 116.07058 -0.216 116.070 58, 98.097 11, AR
70.065 65
5 RAZHR 159 CsH/NOs [M—H] 132.02913 132.02908 -0.410 132.029 08, 73.942 51 R
6 FFEHRM 1.62 CsH100s  [M—H]" 173.044 44 173.04456  0.636 173.044 56, 93.033 27, AR
155.033 98, 137.023 28,
111.007 53
7 FrERM 1.69 CeHsOr [M—H] 191.018 62 191.01913  2.632 191.019 13, 111.007 55, AR
173.008 24, 147.029 37
8 A RE 1.71 CsHuNO> [M-+H]" 118.08625 118.08619 —0.522 118.086 19, 72.081 41 IR
9 RN 1.73 C4HeOs [M—H]~ 133.01314 133.01309 -0.449 133.013 09, 115.002 43 AR
10 PRI 2,06 CuHiOu  [M—H]™ 355.02958 35502936 —0.641 355.029 36, 337.020 63, 245
293.030 82, 275.021 58,
249.040 44, 205.050 17,
193.013 61, 311.040 77
11 BRI ARl 2.72 C4HeOs4 [M—H]" 117.018 23 117.01810 -1.155 117.01810 HHLR
12 %ETHE 295 CisHisOwn [M—H] 331.06597 331.06750  4.612 331.067 50, 169.013 32, L2453
wpEr 1 125.023 41
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BB H umin AFR BRI e o o
R E SEE
13 BETFE®T 336 C/HeOs [M—H] 169.01314 169.01331  0.948 169.013 31, 125.023 25 HHLIR
14 WFxMW 3.87 CisHi20e [M—H] 311.03975 311.04141  5.310 311.04141,267.05133 B
15 ILFETFI01318] 537 CiHaOu [M—H] 39112348 391.12518  4.326 391.125 18, 229.071 56, G Tk
211.060 76, 185.081 24,
167.070 63, 149.05968
16 FHERILA 557 CsHsOs  [M—H] 167.03388 167.03401  0.747 167.034 01, 123.043 97 AR
17 ZZB%EM 559 CiHuOu  [M+  449.12896 449.128 63 —0.337 449.128 63 I ks
B IR COOH]~
@5[10,13-15]
18 JFJLZSERISl  7.07 C7HeOs  [M—H] 153.01823 153.01830 —0.230 153.018 30, 109.028 28 AR
19 HETFRN 8.38 CiHrOs [M—H]™ 211.06009 211.06073  2.985 211.060 73, 169.121 70 L7 45
5071
20 BERMET 8.72 Ci7H24Ou [M—H]" 403.12348 403.12302 -1.161 403.123 02, 241.071 79, I ks
F[1013-15] 193.050 02, 127.038 93,
101.023 19
21 e rH 9.52 CiH201w0 [M+H]* 373.11292 373.11520  6.102 373.115 20, 211.060 79, PRI ks
fiplo. 13-15] 167.034 06
22 FZWRZEME 957 CiH»Ou [M—H] 389.10783 389.10928  1.442 389.109 28 AN T
Frfpllo1s-1]
23 XFRELORH 067 C/HeOs  [M—H]™ 137.02332 137.02328 -0.296 137.023 28 AL
[
24 FHRETILFE 992 CisHuOr  [M—H] 305.06557 305.06689  4.297 305.066 89, 125.023 27 L2395
=M
25 XOPRERFEFH 10.22 CiH24011 [M—H] 403.12348 403.12082 -2.668 403.120 82, 241.119 08, IR0 Tk i
fijg[10. 13-15] 179.070 47
26 JLEEFET 10.46 CisH140s [M—H]™ 289.070 66 289.07224  5.450 289.072 24, 245.081 88, E
205. 050 00, 179.028 22
27 HETMRHE 1053 CgHsOs [M—H]” 183.028 79 183.02921  2.241 183.029 21, 168.005 51, L7 45
EY 124.015 33, 111.007 40
28 ZEJRERE10 10.66 CiHi1s09 [M—H] 353.086 70 353.08917  4.394 191.055 40, 179.034 12, AR
173.044 65, 135.04410
29 FEFr T 1074 CaH2018 [M—H]™ 633.07224 633.07416  3.222 633.074 16, 463.052 67, L7 45
300.999 30, 169.013 28
30 [astEERI10 1078 CieHi1s09 [M—H]™ 353.086 70 353.08826  2.281 353.088 26, 191.055 42, AR
179.034 15, 173.044 66
31 Je¥-1-p- 11.33 CaHuO1s [M—H] 549.18139 549.18347  3.775 549.183 47, 225.077 62, IR I kG
D-JeHXY 207.067 08
ﬁﬁ:[lo,lS-lS]
32 FJLHKET 1140 CisHuuOs [M—H]™ 289.07066 289.07202  4.689 289.072 02, 109.028 24, g

245.081 77
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R 4H o umin AT BTER—— T aan s
HitE SEE
33 HE T35 1143 Ci7HaO0 [M+ 43313405 43313205 -4.623 433.132 05, 225.076 52, I kit
COOH]~ 207.065 95, 123.043 95,
101.023 18
34 Mtz %-3-0- 1145 CaHis013 [M—H]™ 477.066 36 477.066 01 —0.748 477.066 01, 300.999 18, L
R A R 18 169.013 26, 151.002 53
35 FZEER e 11 11.47 CaoH100s [M—H] 193.04953 193.04987  0.335 193.049 87, 178.026 49, HHLRR
149.059 63, 134.036 45
36 —H il 1152 CisH120s [M—H] 319.04484 319.04614  4.063 319.046 14, 273.004 39 L
Z[20-21]
37 136-=-0-%# 11.65 CzrH24018 [M—H] 635.087 89 63508997  3.275 635.089 97, 169.013 31 B
TN
38 1,2,36 MU fr 1240 CaHzsOz2 [M—H] 787.09884 787.10309  5.389 787.103 09, 635.089 48, L7495
R Aiikar A 617.078 86, 295.045 96,
169.013 15
39 L0 12.73 CziH30016 [M—H]™ 609.14501 609.14679  2.405 609.146 79, 301.034 64, g
300.027 65, 271.023 77,
151.002 67
40 HACET0 12.92 CuHsOs  [M—H] 300.997 89 300.99921  4.374 300.999 21 i
41 PIREER 13.27 CaHs00zr [M—H]™ 953.089 07 953.08253  4.256 953.082 53, 300.998 69, L2395
275.019 50, 247.024 11,
203.034 88
42 G BeFF8 13.30 CauHo012 [M—H]™ 463.087 10 463.08780  1.506 463.087 80, 301.034 82, g
300.027 83, 169.013 35
43 AKRBEHEFERD 1391 CaHpOu [M—H] 447.09218 447.09387  3.763 447.093 87, 285.039 61, B
151.002 72
44 FEREIAEKD 1448 CisH107  [M—H]™ 303.04992 303.05124  4.326 303.051 24, 285.040 92, i
151.002 66
45 FHOAEF 14.73 CssHs4O19 [M-+Na]*837.31515 837.31158  2.625 837.31158, 675.260 99 IR I kG
H [10,13-15]
46 WyMEE102 1481 CisH100s [M—H]™ 317.02919 317.03052  4.184 317.030 52, 178.997 82 B
47 R 15.78 CisH100s [M—H]™ 269.044 44 269.04581  5.055 269.045 81 B
48 112210 16.48 CisHi00s [M-+H]" 287.05501 287.05441 -2.106 287.05441 H
49 iz %120.281 1655 CisH1007  [M—H]™ 301.03427 301.03516  4.322 301.035 16, 273.040 95, T4 1
178.997 74, 151.002 59
50 A1z Z=20 17.72 CisH120s [M—H] 271.06009 271.06146  5.018 271.061 46,151.002 61, B
119.048 98
51 ABHEHRTO 18,06 CisH100s [M—H]™ 285.03936 285.04077  1.406 285.040 77, 151.002 72 gl
52 JIIBEZET712 1930 CsoHaeOu [M-+Na]' 597.230 63 597.23022 —0.692 597.230 22 =
53 HETIEIR 22.14 CsoH4s0s [M—H] 48532615 485.32751  2.800 485.32751 PRI Bk

BI10, 13-15]
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. HTETIE
Fe 2 tmin  HFRX HFHR X — R e eyt
Mgl S i
54 ZRREE 22.26 CxoHi1s0s [M—H] 353.10196 353.10349  4.320 353.10349 i
55 o~ FRERE] 30.31 CigH3002 [M—H] 277.21620 277.21741  1.203 277.217 41, 259.206 63 it
56 IR 3057 CaoHasOs [M—H]™ 455.35197 45535349  3.334 455,353 49, 437.204 90, =1
391.217 10
57 PR 9 31.66 CisH02 [M—H]™ 279.23185 279.23315  4.632 279.233 15, 261.222 66 it
58 AFAEIRL 3291 CiHs202 [M—H]™ 25523185 25523311  4.910 255.23311 i
59 HEFIEL 33.15 CaoHs0s [M-+H]" 487.34180 487.34058 —1.221 487.340 58, 469.003 31, IR I Tk
Ji5:110, 13-15] 451.319 98
60 R 3430 CisHa02 [M—H] 281.24750 28124893  5.060 281.248 93, 265.075 53 JE TR
5 6 i Lt
*-confirmation versus standard substance
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Fig. 1 Positive and negative HPLC-Q-Exactive-Orbitrap-
MS total ion chromatogram of Sengdeng-4 Pigmentum
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Fig. 2 Possible fragmentation pathway and MS? of shanzhiside
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acid
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