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Analysis of chemical constituents of Moutan cortex by HPLC-QTOFMS

ZHAO Wenjun' LIN Yang' LI Pengfei” LIU Yang’( 1. Institute for Drug and Instrument Control Shenyang Military Region Sheny—
ang 110026 China; 2. School of Pharmacy Second Military Medical University Shanghai 200433 China)

Abstract  Objective To analyze the main chemical constituents of Moutan cortex by high performance liquid chromatogra—
phy-quadrupole-time of flight mass spectrometry ( HPLC-QTOFMS) . Methods A CAPCELL PAK C4(3.0 mm x 100 mm 3 um)
column was used to do chromatographic separation. 0. 1% aqueous formic acid solution and acetonitrile were used as mobile phase
composition. Gradient elution was used with a flow rate of 0. 5 ml/min; QTOFMS was applied for qualitative analysis under positive and
negative ion mode. Results 48 major constituents of Moutan cortex were identified by QTOFMS and structure—relevant fragment ions
under the optimized condition. Conclusion A simple and reliable method with the usage of HPLC-QTOFMS was established to identify
the main chemical constituents of Moutan cortex.
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1 (A) (B) HPLC-QTOF
1
ESIMS * (m/2) ESIMS = ( m/2)
No. ( nl:tn) Compound Formula Main Adduct  Observed  Error Main Adduct  Observed  Error
adduct mass mass ( ppm) adduct mass mass ( ppm)
1 1.758 Gallic acid C,HgO4 M+H * 171.0293 171.028 6 -4.09 M-H -~ 169.013 7 169.0145 4.73
2 2.397 Mudanoside B CigHyy Oy M+Na * 487.104 1 487.1038 -0.62 M-H - 463.108 8 463.1083 -1.08
3 6.003 Paeconiflorin sulfonate Cy3H,50,5S M-H - 543.1173 543.1184 2.03
4 6.219 p-Hydroxybenzoic C;Hg 05 M+H * 139.0395 139.039 8 2.16 M-H - 137.023 9 137.0242 2.19
acid
5 7.067 Methyl gallate CgHg O5 2M+H * 369.088 2 369.089 6 3.8 M-H - 183.029 3 183.0298 2.73
6 8.410 ( +) -Catechin CsH4 04 M+H * 291.0869 291.087 7 2.74 M-H - 289.071 2 289.0720 2.77
7  8.522  Oxypaeoniflorin Cy3Hy Oy M+Na * 519.147 8 519.149 8 3.85 M-H - 495.1503 495.1496 -1.41
8 9.642 Mudanpioside E CyyHyp 045 M+Na * 549.158 4 549.156 4 -3.64 M-H - 525.160 8 525.1623 2.86
9 10.137 Albiflorin Cy3Hyg Oy M-H - 479.1554 479.1548 -1.25
10 10.393 Paeonolide CyHy 015 M+Na * 483.147 8 483.148 4 1.24 M+HCOO -~ 505.1557 505.1539 -3.56
11 10.729 Paeonoside Cy5HyoOg M+Na * 351.1056 351.1052 -1.14 M+HCOO - 373.1134 373.1142 2.14
12 11.065 Apiopaeonoside CyoHys 04 M+Na * 483.147 8 483.1499 4.35 M+HCOO - 505.1557 505.1544 -2.57
13 11.482 Trigalloyl glucose Cy;Hyy Oy M-H - 635.088 5 635.0901 2.52
M2H 2- 317.0403 317.0410 2.21
14 11.689 Ethyl gallate CoH,( 05 M-H - 197.0450 197.0459 4.57
2M-H 2- 395.097 8 395.096 4 -3.54
15 11.896 Paeoniflorin Cy3Hpg Oy M+Na * 503.1529 503.1525 -0.79 M+HCOO -~ 525.1608 525.1603 -0.95
16 12.376 Galloyl oxy— C30H3, 044 M+Na * 671.158 8 671.159 1 0.45 M-H - 647.161 2 647.1627 2.32
paeoniflorin
17 12.872 Isomer of trigalloyl CyHyy Oy M-H - 635.088 5 635.0900 2.36
glucose M2H 2- 317.040 3 317.0416 .10
18 13.160 Galloyl methyl CisHp, 04 M+Na * 359.0379 359.039 1 3.34 M-H - 335.0403 335.0410 2.09
gallate
19 13.640 Mudanpioside D Cyy H30 04 M+Na * 533.1635 533.1634 -0.19 M+HCOO - 555.1714 555.1710 -0.72
20 13.847 suffruticosideA/C Cy;H3,044 M+Na * 635.158 8 635.159 6 1.26 M-H - 611.1612 611.1602 -1.64
21 14.199 Tetragalloyl C3, Hyg 0,y M-H - 787.099 4 787.1026 4.07
glucose M=2H 2~ 393.0458 393.0451 -1.78
22 14.487 Suffruticoside B/D CyyH3, 046 M+Na * 635.158 8 635.159 8 1.57 M-H - 611.1612 611.1604 -1.31
23 14.615 Isomer of tetragal— Cs,Hyg 0,y M-H - 787.0994 787.1003 1.14
loyl glucose M=2H 2- 393.0458 393.044 9 -2.28
24 14.743 TIsomer of tetragal— Cy Hpg Opp M+Na * 811.0970 811.0952 -2.22 MH - 787.099 4 787.098 1 -1.65
loyl glucose M=2H 2 393.0458 393.0451 -1.78
25 15.233 Galloyl paeoniflorin ~ C3,H3, 05 M+Na * 655.1639 655.1636 -0.46 M-H - 631.1663 631.1648 -2.38
26 15.766 Dihydroxymethyl-  Cy; HyOne Ml - 937.0947 937.0972 2.67
benzoyl tetragal— M=2H 2- 468.0435 468.0442 1.49
loyl glucose
27 16.038 Isomer of galloyl CsH,,04 M+Na * 359.0379 359.038 1 0.56 M-H - 335.0403 335.0410 2.09
methyl gallate
28 16.374 1 2 3 4 6-Penta- CyH;p 026 M +Na * 963.108 0 963.108 5 0.52 M-H - 939.1104 939.1120 1.70
O-galloyl-8-D- M=2H 2- 469.0513 469.0526 2.77

glucose
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1
ESI-MS * (1 m/z) ESI-MS ™ (m/z)
No. ( ritn) Compound Formula Main Adduct Observed Error Main Adduct Observed Error
adduct mass mass ( ppm) adduct mass mass ( ppm)
29 16.806 Mudanpioside H C3H;3,0p4 M+Na * 639.169 0 639.1699 1.41 M-H - 615.1714 615.1701 -2.11
30 17.653 Hexagalloyl glucose  C,gH34 05 M+Na *1115.118 9 1115.116 1 -2.51 M-H - 1091.12131091.1259 4.22
M=2H 2- 545.056 8 545.058 0 2.20
31 17.909 Isomer of hexagalloyl ~C,qH;05, M+Na *1115.11891115.1214 2.24 M-H - 1091.1213 1091.125 6 3.94
glucose M=2H 2- 545.056 8 545.0579 2.02
32 18.309 Isomer of hexagalloyl  CygHigO3  M+Na *1yys.q1g9 11151208 1.7 MH "~ 1091.1213 1091.1198 —1.37
glucose M2H 2~ 545.056 8 545.057 3 0.92
33 18.549 Heptagalloyl glucose  Cs5H,, 05, M +Na *1267.129 91267.1324 1.97 M-H - 1243.13231243.1305 -1.45
M=2H 2- 621.0622 621.0609 -2.09
34 18.773 3B 4B Brihydroxy— CogH,, 05 M+Na *© 481293 481.2902 —1.66 Ml - 457.2954 457.2967  2.84
24 30-dinorolean-42
20( 29) dien-28-oic
acid
35 19.972 Methyl vanillate CoH,,0, M+H * 183.0657 183.0665 4.37 M-H - 181.050 1 181.050 4 1.66
36 20.324 Benzoyl oxypaeoniflorin C;,H;, 05 M+Na * 623.1741 623.1740 -0.16 M-H - 599.176 5 599.1748 -2.84
37 21.763 Mudanpioside C C30H3, 045 M+Na * 623.1741 623.1733 -1.28 M-H - 599.176 5 599.1762 -0.5
38 22.163 Mudanpioside ] C3H3,0p4 M+Na * 653.1847 653.1844 -0.46 M-H - 629.187 1 629.187 8 1.11
39 22.723 Quercetin CisH,00, M+H * 303.0505 303.0516 3.63 M-H - 301.034 9 301.036 3 4.65
40 23.618 Mudanoside A Ci,Hi504 M+H * 331.1029 331.1039 3.02 M-H - 329.087 3 329.086 1 -3.65
41 25.346 Paeonol CoH,(05 M+H * 167.070 8 167.0702 -3.59 MH - 165.055 2 165.056 0 4.85
42 25.841 Paeoniflorigenone C;Hi504 M+Na * 341.1008 341.099 8 -2.94 M+HCOO -~ 363.1079 363.108 9 2.48
43 26.609 Benzoyl paeoniflorin C30H3, 045 M+Na * 607.1792 607.1775 -2.80 M+HCOO - 629.187 0 629.188 1 1.75
44 26.953 Mudanpioside A C3;H3, 045 M+Na * 637.1897 637.1896 -0.16 M+HCOO -~ 659.197 5 659.198 6 1.67
45 27.856 Kaempferol Ci5H,00¢ M+H * 287.0555 287.0543 -4.18 M-H - 285.0399 285.0410 3.86
46 28.512 isorhamnetin CigHpy 0, M-H - 315.050 5 315.0517 3.80
47 29.679 Paeonilactone B CioH, 04 M+H * 197.081 4 197.0816 1.01 M-H - 195.065 8 195.066 2 2.05
48 30.143 Mudanpioside B CyHy 0 M+Na * 653.1847 653.1842 -0.76 M-H - 629.187 1 629.1882  1.75
m/z 195. 066 0 M-H-benzoic acid—glu- m/z1091.121 3 M-H ~
cose o CysHs5 04 m/z
31 H-CH,0 m/z 449.1934 M-H-CH,0 ~  1115.118 9 M+ Na ° G iy Oy
m/z 327.1076 M-H-  Na Cyg Hys O30
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m/z 121 benzoic

acidH ~. 10 12 36 37 38
48 .
13 17
636.096 3
m/z635.0885 M-H - Cyy Hyy O,
CyHy Oy
. 2123 24
788.107 2
m/z 787.099 4 M-
H - C3Hy 0y
Cy,Ho,0,,
. 3031 32

1092.129 1

545.054 8 M=2H *~,

m/z939.1103 M-H52 =~ m/z769.089 5 M-H-

152470 ~ 617.075 6 M-H452470452 - 599.
065 6 M-H52470452 ~ 447. 0687 M-HA52-
170452452 =~ & 30 31
32 o

2 o

4
HPLC-QTOFMS
48 5



2014 25 32 4
Journal of Pharmaceutical Practice Vol.32 No.4 July 25 2014 265
x10) X0 6170756
15 10911239 9391103
599.0656
4 470687  \ 1091121 9
0. 545057 9 2| 088 7 | || 705
A 1 A " A
200 300 400 500 600 700 800 900 1000 1100 200 300 400 500 600 700 800 900 1000 1100
m/z m/z
A B
2 (A) (B)
7 _
[ ) J. 2006 41(9) : 852-856.
1 S 8 XuSJ YangL Zeng X et al. Characterization of compounds in
2010: 160461 the Chinese herbal drug Mu-Dan-Pi by liquid chromatography
2 LiwKY HuS Chan BC et al. Antiinflammatory and anti-aller— coupled to electrospray ionization mass spectrometry J . Rapid
gic activities of Pentaherb formula Moutan Cortex ( Danpi) and Commun Mass Spectrom 2006 20(22) : 32753288
gallic acid J . Molecules 2013 18(3): 2483-2500 9 HeQ GeZW Song Y etal. Quality evaluation of cortex mou—
gallic ac . c : .
3 Lau CH Chan CM Chan YW et al. Pharmacological investiga— tan by high performance liquid chromatography coupled with di-
. . gic
lions of the anti<diabetic effect of Cortex Moutan and its active ode array detector and electrospary ionization tandem mass spec—
component paeonol J . Phytomedicine 2007 14 (11): 778- trometry J . Chem Pharm Bull( Tokyo) 2006 54(9): 1271~
784 1275.
4 LTS QY MaoJQ eral. Protective effects of GuizhiFuling— 10 Chen G Zhang L Zhu Y. Determination of glycosides and sugars
Capsules on rat brain ischemia/reperfusion injury J . ] Pharma- in Moutan cortex by capillary electrophoresis with electrochemical
col Sci 2007 105 (1) : 3440 detection J . J Pharm Biomed Analy 2006 41(1):129434.
5 Xing G Zhang Z LiuJ et al. Antitumor effect of extracts from 11 LiuZ ZhuD LvL etal. Metabolism profile of timosaponin B—
. . DLD4 h ! s in vitro ] II in urine after oral administration to rats by ultrahigh-perform—
moutan cortex on uman colon cancer cells in vitro J .
Mol Med Rep 2010 3(1):57-61 ance liquid chromatography/quadrupole-time-of-flight mass spec—
6 He(Q HuXJ Cheng YY. Analysis of “SHUANGDAN”granules wometry J. Rapid Commun Mass Spectrom 201226 (17) :
19554964.
by high-performance liquid chromatography-diode array detection— 935196
electrospray ionization tandem mass spectrometry J . J Pharm 20130705 2014-0544
Biomed Anal 2006 41(2) :485-492.
( '};;}i.% 245 ﬁ) RGD-HSA-TIMP2 as a tumor targeting imaging J . Biomaterials
22 Hu JL. Walter S. N-erminal specificity of PEGylation of human 2011 320 71517158.
bone morphogenetic protein2 at acidic pH J . Int J Pharm 2011 28 Parikh T Bommana MM Squillante E. Efficacy of surface
413(12) : 140446. charge in targeting pegylated nanoparticles of sulpiride to the
23 Stewart A] Blindauer CA Berezenko S et al. Role of Tyr84 in brain J . Eur J Pharm Biopharm 2010 74: 442-450.
controlling the reactivity of Cys34 of human albumin J . FEBS ] 29 Zensi A Begley D Pontikis C et al. Albumin nanoparticles tar—
2005 272(2): 353362. geted with Apo E enter the CNS by transcytosis and are delivered
24 Octaaf JMB Jan FAL Marcel JEF et al. The molecular mecha— to neurons J .J Contr Rel 2009 137: 78-86.
nism of the neutral-to-base transition of human serum albumin 30 Kreuter ] Hekmatara T Dreis S et al. Covalent attachment of
J .J Biol Chem 1989 264(2): 953959. apolipoprotein A4 and apolipoprotein B400 to albumin nanopar—
25 Kim SH Jeong JH Joe CO e al. Folate receptor mediated in— ticles enables drug transport into the brain J . ] Contr Rel
tracellular protein delivery using PLLPEGFOL conjugate J .J 2007 118: 54-58.
Contr Rel 2005 103: 625-634. 31 Ulbrich K Hekmatara T Herbert E et al. Transferrin and

26

¢ — erhB2 SK-BR3
J .
2009 13(16) : 3084-3088.

27 Choi N Kim SM Hong KS et al. The use of the fusion protein

transferrin—receptor-antibody modified nanoparticles enable drug
delivery across the blood-brain barrier( BBB) J . Eur J Pharm
Biopharm 2009 71: 251-256.

20130841 20134225



