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Analysis on Chemical Constituents in Xiao Chengqitang by UPLC-Q-Orbitrap-MS

LUO Si-ni"?, PENG Zhi-cheng®, FAN Qian’, CAI Sheng-kang®’, WEI Mei’,
CHENG Xue-ren’, SUN Dong-mei”
(1. School of the Fifth Clinical Medicine, Guangzhou University of Chinese Medicine, Guangzhou 510405,
China; 2. Guangdong Efong Pharmaceutical Co. Ltd. , Guangdong Provincial Key Laboratory of
Traditional Chinese Medicine Formula Granule, Foshan 528244, China)

[Abstract] Objective: To rapidly identify the chemical constituents in Xiao Chenggitang by ultra-
performance liquid chromatography-quadrupole-electrostatic field orbitrap high resolution mass spectrometry
(UPLC-Q-Orbitrap-MS). Method: The method was established by the Waters CORTECS T3 column (2.1 mmx
150 mm, 1.6 pm), mobile phase was methanol (A)-0.1% formic acid aqueous solution (B) for gradient elution
(0-5 min, 3%-21%A; 5-20 min, 21%-36%A; 20-32 min, 36%-50%A; 32-42 min, 50%-62%A; 42-50 min,
62%-85%A; 50-60 min, 85%-95%A), the flow rate was 0.2 mL-min", and the column temperature was 30 °C.
UPLC-Q-Orbitrap-MS was operated in positive and negative ion modes, the scanning range was 100-1 200 with
mode of Full MS/dd-MS’, and the collision energies were 20, 40 eV. The compounds were identified by
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comparing with reference substances and combining with literature reports and MS database information.
Result: A total of 123 components were identified in Xiao Chenggqitang, including 33 flavonoids, 25
anthraquinones and anthrones, 23 phenylpropanoids, 15 tannins, 10 nitrogen-containing components and 17
other components. Among them, 32 components were determined by reference substances. Conclusion: The

material basis of Xiao Chengqitang is flavonoids, anthraquinones and anthrones, phenylpropanoids, which is

derived from Aurantii Fructus Immaturus, Rhei Radix et Rhizoma and Magnoliae Officinalis Cortex,

respectively.
[ Keywords ]

orbitrap high resolution mass

Xiao Chenggqitang; ultra-performance liquid chromatography-quadrupole-electrostatic field
spectrometry (UPLC-Q-Orbitrap-MS)
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x£1 NERRFZUFRS K UPLC-Q-Orbitrap-MS £ E
Table 1 Identification of chemical constituents in Xiao Chengqitang by UPLC-Q-Orbitrap-MS
L& T mlz ) " i ;
ER s te/min 5375 P, TEEHET KA R
] ’ ® Bt WA /ppm %
1 4 0.80 C,H,NO, [M+H]" 118.0863 0.10 103.188 1,91.054 7,72.081 6 A R AN
e
2 AR 228 C,HNO, [M+H]" 116.0709 0.27 103.9159,70.065 8 A K AN
B
3 ¥k 2.70 C,H,,NO, [M+H]" 168.1019 0.03  150.09 13,135.067 9,119.0494,105.9352, A 5
91.054 8
4  HETE-3-08-D- 495 C,H,0, [M-H" 331.0676 3.26 169.0134,151.0026,125.0232 B k)
AT
5 R 529 C,H; N0, [M+H]" 268.1040 0.00 136.061 8,119.035 5 A KRR
B
6 WETH®" 556 C,HO,  [M+H]" 171.0289 0.05 153.0183,125.023 4 B Kt
[M-H]" 169.0132 0.05 125.4845,95.012 4
7 EETM-4-08-D- 559 C,H,0, [M-HI" 331.0672 3.62 169.0134,151.0026,125.023 3 B At
A
8 2-fii MR 5.63 C,,H,N,O, [M+H]" 252.1092 029  179.034 3,136.061 8,119.0354,108.958 6, A HBIL
72.937 8
9 2-HURIERTT 6.91 C,H,N,O, [M+H]" 282.1192 -0.51 226.893 0,136.061 8 A P
10 JR4EH E B # B, 923 C,H,0, [M-H]" 577.1360 3.36 425.088 6,407.077 4,289.072 1,125.023 2 K™
[ 8 S
N N i 10.06 C,,H,,NO, [M]"  314.1750 -0.16 269.1172,237.090 8,175.075 5,107.049 5 JEEARL
12 JLERY 10.63 C,H,,0, [M+H]" 291.0860 -0.29 207.065 3,165.054 7,139.039 0,123.044 2 K
[M-H]" 289.0720 1.30 187.039 1,123.0439,109.028 1
1,2-3-0-% & FW 1142 C,H,0,, [M-H]" 483.0786 3.35 331.0685,313.0573,271.0462,211.0243, B K#!"
13 B -B-D-H AIBETF 8 1, 169.013 3,151.002 6,125.023 2
6- XL -0- T B 1 I Jik -
B-D-H w R
14 34-dehydromagnocurarine 11.45 C,,H,,NO, [M]"  312.1579 -4.87 205.109 8,190.086 3,151.039 1 A JEARD
15 1,2-0-0-%EFHk 1231 C,H,0, [M-H]" 483.0784 298 331.057 1,271.0462,211.024 3,169.013 3, PN
I -B-D-H T I 1, 151.002 6,125.023 2
6- XL -0- P £1 1 It Ik -
B-D-Hi AWl 1
16 A% 4EHH 13.08 C,H,NO, [M]"  342.1700 0.16 297.1122,282.088 4,265.085 9,237.091 9 A AR
[M-2H]" 340.1558 4.37 325.1324,310.109 1,267.066 3
17 REETFILAER 1343 C,H,O, [M-H]" 457.0787 3.62 305.067 0,169.013 3,125.023 1 B k#”
jigalidi
18 57-"RAEFGR 13.57 C,H,O, [M+H]" 179.0339 0.14 151.0392,133.028 5 F o plgeten
[M-H]" 177.0184 1.10 167.514 7,133.028 4,91.017 5
19 JR4EH K B,-3"-0-
- [1o]
o T R 13.77 C,,H,0,, [M-H]" 729.1458 0.34 577.1089,407.077 3,289.071 9,169.013 4 B K#
20 J5fETT & B, H B, 1412 C,H,,0,, [M-H]" 577.1355 2.51 425.0887,407.077 6,289.072 3,125.023 2 B k#®
21 1,2,6-=-B B THE 1467 C,,H,,0,, [M-HJ" 635.0895 2.60 465067 8,313.0569,241.0357,211.0244, B Kik*"
B A 169.013 4,151.003 1
22 K=THN 15.00 C,H,0,; [M-H]" 9473056 3.07 804.1523,811.2530,785.2726,623.2222, C Jfpl
477.162 4,161.023 4
23 LT 15.16 C,H,NO; [M]" 3141751 0.13 269.117 1,237.091 2,175.075 7,107.049 5 A JEARE
24 K=HB 1534 C.H,0, [M-H] 7852518 2.42 623.2200,477.1628,261.076 6,161.023 4 JEARE

e 4
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s / o TR, Sy -
fes e i Es AT mi EERH T PRt

7] R WA /ppm
25 JFHET E B-2-3,3'- 1579 C,H,0,, [M-H]" 881.1554 226 729.1481,577.1030,559.1273,541.1122, B kK#[

447734
—-0-% B TR g o 441.083 3,407.078 1,289.071 9
JR A6 H £ B-5-3,3'-

Z-0-R B TR
26 AZ%HH 15.85 C,H,,0,, [M-H] 771.2360 2.26 609.2050,477.1629,261.077 5,161.023 5 C  JEANI

347744720

27 HEEEE 17.20 CH,,0, [M+H]" 229.0859 -0.18 183.0806,135.044 1,107.049 5 Fookugt?
[M-H]" 227.0711 3.48 185.060 1,143.049 1

28 [P EE-47-0-% 1721 C,H,0, [M-H]" 389.1250 4.82 227.071 1,197.060 1 F Rk#HY
HBET

29 KA 1738 C,H, 0, [M-H]" 623.1981 1.72 461.1666,315.1093 C JEAR

30 R=HG 17.57 C,H,,0,, [M-H]" 7712376 4.40 609.204 6,477.162 0,261.077 3,161.023 5 C  JEAN

31 4Tl 17.73 C,,H,,0,; [M+H]" 595.1653 -0.68 577.156 5,541.134 3,475.113 0,457.1129, E M52

379.081 1,325.070 7

[M-H]" 593.1524 3.88 503.117 0,473.108 9,384.452 0,353.067 1

32 KL 17.94 C,H,,0, [M-H]" 609.1840 4.21 447.1503,315.108 8,161.023 3 C JEARY
33 KN 17.95 C,HO, [M+H]" 193.0497 0.12 178.026 1,133.028 5,121.950 0 F sl
34 KEHFF 18.50 C,H,0, [M-H]" 7852534 4.44 623.2196,477.1621,261.076 6,161.023 4 CJEAN
35 RILKKLETMEE 1851 C,H,0,, [M-HI" 441.0831 3.28 289.0719,169.0125,125.022 9 B Kt
36 ALK 18.89 C,H,0,, [M-H]" 7992691 1.1  623.2219,477.1639,261.076 6,175.039 1, C JEfpI
161.023 4
37 SN 19.62 C,H, 0, [M-H]" 477.1410 3.94 313.057 1,169.013 5 F Kl
38 57-“HEEFEEE 2028 C,H,0, [M+H]" 207.0649 -1.52  192.0418,175.039 0,147.044 1,119.049 4, F #15¢®
91.054 7
39 FEAEEAT 20.54 C,H, 0, [M-H]" 477.1414 4.78 313.0574,169.013 4 F R
40 XHIRARD 20.63 C,,H,,0,, [M+H]" 597.1819 0.48 381.0965,355.0819,289.0706,219.029 1, E =
195.028 9
[M-H]" 595.1680 2.28 287.0570,151.002 5
41 X 20.74 C,H,,0, [M+H]" 289.070 5 -0.67 271.060 5,171.028 7,163.039 0,153.018 2 E st
42 pdeE R 2191 C,,H,,0,; [M+H]" 597.1813 -0.10 435.128 8,399.107 3,289.070 7,195.029 4 E M
[M-H]" 595.1683 4.24 459.1137,287.056 7,151.002 6
43 AR24FE 2238 C,H,0,, [M-H]" 609.1843 4.72 447.151 1,315.109 1,161.023 4 C AN
44 PEREH8-0- 22.77 C,H,0,, [M-H]" 431.0988 1.58 413.0882,311.056 5,269.0457,215.0093, D K#?
DECEL S 174.955 2
45 K=1FP 22.94 C,H,0, [M-H]" 7732531 4.11 465.1408,315.170 1 C AR
46 15 pe A1 23.19 C,H,,0, [M+H]" 303.0860 -1.04 285.0749,177.054 6,153.018 2 E Bl
47 K2HM 23.84 C,H, 0, [M-H]" 623.1981 1.63 461.1674,315.1089,161.023 5 C AN
48 il F-7-0-MHMAF 2421 C,H,,0,, [M+H] 4351286 0.06 273.0755,153.018 3,147.044 1,119.049 2 E el
[M-H]" 433.1145 3.64 271.061 8,151.002 5
49  1-0-E & TWE-6-0- 2441 C,,H,,0,, [M-HI" 461.1100 4.58 331.057 1,271.046 5,169.013 5 B Ko

VA o -B-D - A A 4

50 B £-7-0-8-D-# 2445 C,H,,0, [M+H]" 465.1376 -3.31  369.097 0,303.086 2,261.039 3,195.028 8, E szl
HAET 177.054 6,153.017 7

51 ZEFAhLA Y 2452 C,H,0,, [M+H]" 581.1865 -0.02 435.1302,383.113 1,273.075 7 E

[M-H]" 579.1729 2.02 271.061 4,151.002 6
52 JEFMAJNRE B 2485 C H,O. [M-H]" 315.1236 2.86 267.103 1,249.092 0,221.097 6 C JEAN

1877205

« 5.
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ZR1
i BT mlz ) R . .
3 /min 43T TR e K U5
9 2R t/min 4 B WA /ppm FEE T 2 E3)
53 Al 25.72 C,,H,,0,, [M+H]" 581.1865 0.04 273.0758,195.028 9,153.018 3 E s

[M-H]" 579.1735 4.54 459.1208,271.062 0,151.003 0

54 [ PEE-4'-0-B- 2648 C,,H,0,, [M-H]" 541.1356 2.90 313.0569,227.070 9,169.013 3 DN
D-(6"-0- B £ T it ) -
AT BT

55 K #2-8-0-B-D-Ti 26.64 C,H, O, [M-H]" 445.0782 1.68 283.024 8,239.034 8,211.039 4 D k#
HBE D

56 REpH " 26.76 C,H,,0,; [M+H]" 611.197 1 0.03 449.144 6,303.086 4,195.029 2,153.019 4 E 0

[M-H]" 609.1840 2.62 343.0820,301.072 3

57 AR 26.85 C,H,,0,, [M+H]" 449.1433 -2.03  413.1126,395.1129,369.096 9,303.086 6, E H1sg!"
263.0551,195.028 9

58 HFISHD 2744 C,H,0,, [M-H]" 8472106 3.03 685.1539,418.091 4,389.088 2 D k!

59 kg rY 27.82 C,H,,0,, [M+H]" 611.1969 -0.15 303.0868,195.029 0,153.018 3 E sl

[M-H]" 609.1842 4.60 403.101 5,301.072 3

60 SEARALTY 27.87 C,H,,0,, [M+H]" 449.1420 -4.88  413.1226,369.096 1,303.086 2,263.055 1, E szl
195.028 9

61 K=HD 27.98 C,H,0,, [M-H]" 623.1994 3.78 461.1679,315.109 2,161.023 5 C JEAR

62 FHi5{B" 28.10 C,H,0,, [M-H]" 861.1908 3.53 699.136 0,537.081 2,389.088 1 D kgl

63 1-0-KfrfmE-2-0- 2834 C,,H,,0,, [M-H] 461.1093 3.06 331.057 1,271.046 5,169.013 5 B R#E

P KL 18 -B-D -4 45 Wk

64 FHHIFC 29.55 C,,H,0,, [M-H]" 8472116 4.26 685.1555,418.090 9,389.088 4 D K™

65 JrEH 29.69 C,H,,0, [M+H]" 271.0599 -0.70 243.064 9,197.060 4,153.018 4 E st

66 TR 29.71 C,,H,,0,, [M+H]" 579.1705 -0.36 433.1128,271.060 I E s
[M-H]" 577.1576 2.41 413.8413,269.0459,177.265 8

67 LM 29.74 C,H,0, [M+H]" 203.0339 0.02 159.044 1,147.044 0,131.049 2 F sl
[M-H]" 201.0189 3.21 173.023 7, 145.028 5,117.033 4

68 b T 30.06 C,,H,O, [M+H]" 203.0339 0.17 175.0389,159.044 2,147.044 1 FoARsto
[M-H]" 201.0189 3.41 173.0237,163.0392,117.033 4

69 FIMH ALY 30.61 C,H,,0,, [M+H]" 609.1819 0.79 463.1239,301.070 7 E sl
[M-H]" 607.1680 3.76 299.056 5,284.031 9

70 RREER 30.80 C,H,,0, [M+H]" 317.0648 -2.30 191.0703,179.033 9,153.018 3 E  plsg

N FHAE 30.96 C,H,,0, [M+H]" 3010707 0.15 286.0473,171.028 8,151.039 3 E s

72 M E B 31.04 C,H,,0,, [M+H]" 609.1819 0.79 463.1220,301.070 7 E sl
[M-H]" 607.168 4 4.37 433.097 9,299.056 5,284.613 4

73 KA AR 3131 C,H,,O, [M+H]" 279.1227 -0.54 243.101 7,189.054 6,105.033 9 Fooglsel

74 AR C 3195 C,H,,0, [M-H]" 299.1291 4.46 239.107 7,133.064 7,93.033 2 CJEAN

75 FEHAY 3220 C,H,0, [M-H] 861.1883 1.19 699.1355,537.081 4,389.088 3,227.034 5 D kK

76 K Z-1-0-M AW 3275 C,H,0,, [M-H]" 431.0987 3.36 269.0459,240.042 9,129.164 8 D k!

77 R 33.24 C,H,,0,, [M+H]" 5952025 0.53 433.1490 E st
[M-H]" 593.1890 4.18 309.077 6,285.077 1,151.979 6

78 K#M-0-Z W3- 33.90 C,,H,0,, [M-H]" 487.0888 1.68 325.0356,283.0252,239.034 9 D K#EY

T
79 filiEEER " 34.06 C H,0, [M+H]" 273.0757 -0.07 153.018 3,119.049 3,91.054 7 E sl

[M-H]" 271.0615 1.42 151.0024,119.0490,107.012 6

c 6 -
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gxR1
& BT mlz 8 R . .
RS te/min  4pF e TR ET A P33
7] " . R WA /ppm - -
80 RMER 34.13 C,H,,0, [M+H]" 287.0912 -0.73 171.028 8,161.059 7,153.018 2 E Lyt
[M-H]" 285.0771 4.91 240.038 8,196.000 7,151.002 6
81 HfF " 34.13 C,H,,0,, [M+H]" 5952020 -0.10 450.147 0,397.127 7,329.102 1,287.091 3 E 0
[M-H]" 593.1889 4.08 473.146 6,285.077 0
82 MRy 3439 C,H, 0, [M+H]" 471.2014 0.08 425.1960,367.189 5,339.196 5,161.059 8 Fooglge
83 UMM -8-0-%i% 34.46 C,H,0, [M-H]" 407.1349 3.17 245.0820,230.057 5,215.034 3 D kg2
Bl
84 JEAMANEIKRE 3491 C,H,0, [M-H]" 297.1136 1.45 267.103 1,249.092 2,239.107 5 C JEAR
85 b FHI g 35.34 C,H,0, [M+H]" 217.0496 0.25 202.026 1,189.054 7,129.070 1,117.070 2 F o ifsgeo
86 JEAN =1 3550 C,H,,0, [M-H]" 241.0870 4.31 223.0762,197.096 6,133.065 0 C R
87 JEFMANERIA A 35.63 CH,,0, [M-H]" 299.1293 4.90 239.107 8,227.034 7,133.064 9,93.033 2 C JEAN
88 R 35.94 C,H,0, [M+H]" 303.0862 -0.14 177.0547,153.018 3 E s
[M-H]" 301.0723 1.61 285.0410,196.000 5,151.002 6
89  K#W-1-0-8-D-# 36.52 C,H, 0, [M-H]" 4151041 1.77 277.050 6,266.058 4,253.050 6,239.0704, D K"
AR 225.055 5
90 KM -8-0-8-D-#j 37.20 C,H, 0, [M-H]" 4151040 1.61 277.0505,266.059 4,253.050 6,225.055 2 D kil
AR
91 PMEREE3-BF 3777 C,H,0, [M-H]" 431.0995 3.80 311.0573,269.041 5,268.038 0 DENPN i
He-0-B-D- i AW
92 M REE-0-Z 3816 C,,H,0, [M-H]" 473.1094 1.60 311.0557,269.045 8,253.050 0,240.0433, D K"
15t i - A 285 A 2K 225.056 7
B -0- L B K- 4
Bl
93 KR# ZE-8-0-8-D-# 3842 C,H, 0, [M+H] 433.1130 0.09 293.0418,185.042 1 D kg
75 1)
L [M-H]" 431.0985 1.21 293.0456,269.045 7,265.050 2,225.055 5
94 kY 39.49 C,H,,0, [M+H]" 5152279 035 469.223 1,411.217 3,231.065 0,161.059 9 F sl
95  PRHIM A -0-4 W 39.59 C,,H,0,, [M-H]" 449.1459 3.73 245.0819,230.057 8,215.033 8 D K
Bt AP
96  K¥%-0-N W 41.12 C,H,,0, [M-H] 517.0993 1.63 473.1093,311.0557,269.045 8,240.0423, D Ki#g*"
e -2 7 A 2 225.055 7
KK -0-H —F A -
HE R
97 IBAENTR 41.17 CHO,  [M+H]" 163.0390 0.18 135.0442,107.049 5,91.054 7 Fooplset
98 JEEANEE D 4143 C,H,,0, [M-H] 253.0871 4.58 237.0555,225.0552 C AN
99 randainol 4151 C,H,,0, [M-H] 281.1187 5.00 263.108 0,245.097 2,235.113 4 C JEARA
100 K#E@-0-4 BE3- 41.69 C,,H,,0,, [M-H]" 457.1146 1.70 277.050 8,253.050 6 D K#®
HE R
101 6-FHPLERTER 4229 CH, O, [M-H] 285.0406 4.41 258.049 3,240.038 8,78.957 6 D K#E
102 4% H 4270 C,H,,0, [M+H]" 373.128 1 -0.19 358.104 5,315.086 3,181.013 2,153.018 3 E sl
103 pERuER " 4341 CH, 05 [M-H]" 269.0459 145 253.0370,239.0349,211.039 8,183.044 3 D kil
104 FH1E B 43.81 C,H,0, [M+H]" 373.1282 0.14 343.0814,315.0863,181.0132,153.018 3 E e
105 #EHA A 43.90 C,H,0, [M+H]" 4552062 -0.48 409.2012,391.190 3,315.136 6,161.059 7 FooRe
106 5-0-EWHNBREE 4410 C,H, 0, [M+H]" 389.1230 -0.27 374.099 7,359.076 0,344.053 0,211.023 9 E sl
[M-H]" 387.0853 4.20 372.0853,357.062 3,269.045 7
107 4',5,7,8-PU 4 3L 857 4576 C H O, [M+H]" 343.1175 -0.45 328.0939,313.070 3 E Mgt

1977186

o ] .
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gR1
b wix wmin TR Lm0 EER S BT T
108 K# Z M @-0-2 4597 C,,H, 0, [M-H] 487.1237 0.17 325.071 2,283.061 4,240.042 1 D Kkwh
Tt - 4 0 T
109 35238345678 46.10 CyH,0,  [M+H]" 419.1335 —-0.49 404.110 3,389.086 6,371.076 2 E Bl
7 H S S [M—H]" 417.1195 3.53 402.096 0,387.072 6,372.072 6
110 3',4,7,8-PU 3L HE 46.72 C H, O, [M+H]" 343.1175 -0.28 328.093 7,313.070 7,297.075 8 E sl
1 JIgRERY 4738 C,H,,0, [M+H]" 403.1380 -0.26 388.1152,373.092 0,358.068 1,327.086 5 E sl
12 ki 4771 CHO, [M-H] 283.0249 1.19 257.0455,239.034 8,211.039 6,183.044 4 D kil
113 FJS BT B 48.03 C,H,,0, [M-H] 281.1185 4.55 239.0713,211.0392,183.044 5,157.0650, C JEfp"
133.065 1
114 3,4.3,5,6,7,8--LH 48.13 C,H,,0, [M+H]" 433.1493 -0.11 418.1257,403.102 1,165.054 5 E gl
S5 A T
us fgEE" 4932 C,H,,0, [M+H]" 373.1279 -0.28 343.081 3,328.057 8,297.075 4,211.023 7 E g
116 FE AN Y 49.46 C,H,0, [M-H] 265.1236 138 249.092 1,223.076 1,197.060 2 JEEAR
117 1-H 3 .8-F FE -9, 50.02 C,H,0,, [M-H]" 589.1366 3.39 479.2803,295.061 4,266.058 6,253.050 6 D ki
10- & i}t -3-0- (6'-0-
PRI I ) A 0 0
18 JEARE " 51.20 C,H,O, [M-H] 265.1237 1.16 247.1129,223.076 2 C AR
119 kigER" 51.76 CH,,0, [M-H]" 269.0457 1.23 241.0505,225.0556,197.060 0,182.036 6 D K#®
120 K" 52.60 C,H,,0, [M-H]" 253.0507 1.17 225.0554,210.031 8,195.044 9,153.069 5 D K#®
121 Bz " 54.13 C,H,,0, [M+H]" 299.1643 0.11 189.0548,163.0390,119.049 4,107.049 5 F sl
122 KERWE" 54.54 C,H,0, [M+H]" 285.0756 -0.16 242.057 4,211.075 6,168.057 1 D kK
[M-H]" 283.0614 1.33 269.0457,240.042 6
123 B £ 565 A 59.65 C,H,,0, [M-H]" 4012487 3.10 331.17 8,313.160 5,247.112 7 C SRR

TE V5 IR OO TR E s AL RS B US s CORIN R 2S5 DL R L 2 B B2 5 F AR

TERE TR T ,m/z 169 [M=H] ,m/z 289 [M-H]"
SR IR AILAS R FRIERE s . LR
BT 1R -4-0-B-D- % W5 1 R 0], A2 — G i v, H
HE S 188 7 Wl m/z 331.067 2 [M-H]~, #1731
XN C,H,Oy, KK — 4> F N, 15 B mi:z
169.013 4 B FRRIERF BT, RE TR LK
H,0,CO,, #4155 m/z 151.002 6,125.023 3 B IE H-
B P, 45 SCHR Hx e e OB F R -4-0-6-
D-F AR o AR 2L A S 2% SOk 8-10,16],
SCrp HABER B 26 Ak G W R RE A 2 S 51

253 wEIRMAEY DRI G TR EEBEAS
Yy 32 R R T A S, A A B S K S A B
KHAF R WL RIS B 28450 LA b
BB, EEAT G AL B LW AR F R H A
F SR AR O L R A S rh R 2
B AT e e 0 Rl A 2 2B I TR B R AR Y
¥ 0. H W7 oC iF — 20 2 % R CO R BE BCAR
B& T B A C PRI K AR 8K R BT - JR 4 (RDA ) 24

.8 -

fiff 2B L — R VERRAE B 7 AR R AT S B, 7 O
BN S TR TN m/iz 611,197 1 [M+
HI* W 4> 7280 C,H,, 0., H iR 45 5 B ok
— TR B m/z 449.144 6, F F K — 70 T
75, 15 245 JC m/z 303.086 4., 1 JC & 4 RDA %
fift , A LR S T m/z 153.019 4,195.029 2, it 5
Xof HE B 1 Be R R T LR i AR A o R
o 22 AURR B 28 B o3 A BT v Y SRR R R
K%£Z£4 CH,,CO J OCH,. W% FEIEE T
PR, Sy T8 %N m/z 403.138 0 [M+H ],
4y F X R C, H,0,. B F B F m/z 388.115 2,
373.092 0,358.068 1 73 il 2y #fE 43 1 B - W 2 7 JIid
F-CH, 18 8 1, m/z 327.086 5 W Jg 43 1 &5 1 W &=
KW4yF CH,,— 2 T H,O fl—/2r T COBEIKy . 2K
RLEY AR % 2 i 0 B &5 5 SR A 211 A
IR AL A A5 2 %0

254 ANREMEY DERIKGTHPENREE
BAHARERMCAYMAERN R LAY, E5
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R T IEAN o AR M 222 B4 LUR AN R 461 . 7 B0
BT R ) JE AR B G v R R miz
265.123 7 [M-H]", #: 4» F X h C (H,,0,, £ K —
Oy F RN AL A5 BB BT m/z 223.076 2, FE A B T
m/z 247.112 9 JUE5r F B F R 2 — o F KT A&
Mo JEANEY 5 R ANEY B Ry [R5 SR IR FE S5 4 I
(4 DX 501 oAy 2 A 0 36 5 0 TR 356 10 0 ', JEE AN o R 3
B0 T 95 VR BE XA T AR JRE AN 13 v 358 35 43 S A6 1 M
PR SE X RN AR A o BRI, JRE AN 1 7 S5 3% v ) 284 fie 0
5 AN A TR ] RN 3 2 ) 1 25
HR Y AE E I PR, 7 T A b 2 e A E
[M-H-C,HO, ] W v i+ . LLR=1 AN, 1
AR AT e 1 & 15 m/z 623.198 1
[M-H]", H = 9 2 vh 25 5 F 0% win vk ik 245 31 i
R BT m/z 461.166 6, 4k 4L % Kk — 4 1 R 2= Wi 445 3
m/z315.109 3,

255 HARAEKEAEY HEHNTIONTARELS
Y, B AE 2R 3 AR KA 5 A W B
e BIMBIEGWNIER BT EZRIE T4
1 H) COOH Fl NH, B £ R o B R o0 7 —90m
T ) 2R E B BRI AL BE A NH, . Y
g e S ) a2 M1 =07 NP = N S 2B e e
AR E B o AR, JEAND EE S A WEEY
B, A6 R S v ok 2K AR W o R BT AN R S A
B PR A A N R W e
[ (CH,),NH], ¥ H 5 (CH,0H) , B 3£ %5 B A 3 15 %)
WER B o LIRZAE R0, 76 E 8 F AU, H
WESY T 85 T80 m/z 342.170 0 [M ], 4 I 43 7 =
N CH,NO,, — % Jit i v, #E 4 + B 1 g &
K -(CH,),NH 14 8 m/z 297.112 2, ik — 4 £ K CH,
15 3 W F B 106 m/z 282.088 4, 8% % % CH,OH 15 3|
WE R B T 6 m/z 265.085 9, m/z 237.091 9 N m/z
265.085 9 4k 4k £k COM RN e H B 1o 454 SCHik
f R O R AR . AR A 11, 14 R 23 11
L AL 5 OR 22 AR TR AR L, o B SO0 O R 24
il , 3 ,4-dehydromagnocurarine Fl3% /U» 2= 2% i .

2.5.6 HAbZE M/NERSGTH IR T — L H Al
By G R TS R s s Rk R
FEEORXAY, BEORWE T KRB MALS . KT
R TR O 28 B G A R T TR SR 4 0 LUAT Y
WA . ZRig D, — AR KB EFREK
AR . R E KM T 2K A A RS P Y
ZUfRARAE £ 8 % CO, CO,, CH, % 4y 712
R 24 i KA IR &5 & SOk aE 72 S0 TN RS

DHIE SR MECREMEY . DR T B
o5 W) 5 SE AL 5 R B T Bk, HME
BT [M-H] m/z 477.141 0, F 5 % T R 25 # -
C,H,,0 }¢ — 53+ H,0, 1% #| m/z 313.057 1, F§ %k
CH,0,, 185 m/z 169.013 5. Z&Lf, Hofl 2 T FR A
CTROIERE AR R T
3 iFig

i gy Rt 2 oy 2R G A E R R
7R, B B AT /N RS A 22 i i 5T B A b T
TiEt B ¥ I 25 1 53 o AR SCSR H UPLC-Q-Orbitrap-MS
Fe AR X /INAR S B A 27 1A AT A3 B R
LY T 123 EW . 53 2 HEE MRS
e el UK =90 R O W A A El i N I R e =5 s o S
AW FE AL B T SCHik € Hz 38 Y BURR 2SRRI
B 2E A TR B AN R KM, I HE WM
RGN T REMEY AL 5 E YL
Oy 2RI 3R ORI I R K,
2AEIEMRA 3D AT KA, Mo B AT R
DUHRE , BVA B SR i — 20 FE T /NR S 1 W) o
filh, 2 46 ) B T /N 2K WAk 2 LR, mT R IR A 48
BT 25 30 W o S lt B AR FH AL B it =%

AU SRR NS G T EBEAE RS
Shy TR S AU 26 B2 RN R 2R LAY, A iR A
WL DN N AR A I DY) R AvEZTB R AN
B RO SRR S AT A I K R R TE AT A
A5 38 3 0 R T 2 I A2 S g 1 A B, 0 i N oK
SyWEI, T & HEVS AR TR AR & A R R
B IR AN AR AN BA SRS s
Ty fil b 15 10 V5 L AR AR a2F B HE 23 0 0 5 28 224
J& RE BRI K B 3R BRI B g 4 i 32, O 42 1l v
Wl F N W R KE, T B TaE . AL
Hh T AT B IR 2 o AR AR B W Bl ) GE B
BT RE 7 LA EEAE M HALH TR S i B
AN N1 A Y SR (RN =T s U/ L N =R R € 97
KA B AT DG BB /N AR v 3 A A Y
5P I, AT oy HH TI6 97 RS B W S ag i 1 %€ |
Hh R R A5 TE B AR B KA o SR T, AR SCR XS
INTRAR W I R PR L AT S S S R TR
J Bk B R AT OE 5 BE AN, BT S AL A W h A
TER 2 0 6] 43 S R AR, v 3 43 A 45 ) 38 ot 5 % R
i HEAT LU XI5 BN, A IS A0 55 22 45 B AR IR B
ARHEAT S5 G IE

[FIZEHR] AR AR &b R
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