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Abstract: Objective To identify and analyze the components of Moutan Cortex from different origins by UPLC-Q-TOF-MS
technology. Methods UPLC-Q-TOF-MS technology combined with chemical composition database was used to identify and analyze
the components of Moutan Cortex. The results were analyzed and verified by multivariate statistical analysis and the biomarkers were
identified. Results The 37 components were identified in Moutan Cortex, the major components were galloyl glucoses, benzoic acids,
paeonols, peoniflorins, and flavonoids. There were certain differences in the composition and content of Moutan Cortex from different
origins. The medicinal materials from different origins were clustered into different groups respectively by principal component
analysis (PCA). Five biomarkers were collected by partial least squares-discriminant analysis (PLS-DA) model and orthogonal partial
least squares-discriminant analysis (OPLS-DA). Conclusion The experimental results provide a theoretical basis for understanding
chemical material basis and quality evaluation of Moutan Cortex, also provide the basis for the development of Chinese medicinal
materials specifications and grades.
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Table 1 Sample resources of Moutan Cortex

e o i N HKAE

G5 R A 7 R
Y1~Y5 2014-10 2B KUE L CRIO 3
Y6~Y10  2014-10 =Z#=M-+ /B CRIO 3
Y11~Y15 2014-11 FERBITHIRE CRYEO 3
Y16~Y20 2014-11 LpGishmi (i) 3
Y21~Y25 2014-10 LR FGET CRIOD 3
2 FAEEHR

2.1 HiARAROHIE

X RWCEEE PR B, BRI, Peid, RS
RKMTCKTY, FEBRAOE, BT, . B
B kR, RS E AR ER R 0.50 g, M 50 mL 70%
PRI 2 h, PR, EAZE S0mL, B
L, F0.22 um PRALIEMEEE, HUARUEM, HPfE.
2.2 MERGAROEE

VB B TIR. AT25H . KRR Pzt
HEE, BT 10mL &, I 70% LB EE
7, FHERTEIRE 7 70 0.886+ 4.121. 0.572.
3.576 mg/mL [RGB LAV T K2R R 2% |
FRAFR. B SER, BT 100 mL #fEF,
N 70% BRI R A, FLHVE U R 4 AN
31.459. 31.601. 22.700 ug/mL 7R A IR SV Ho
23 @ifksEH

i H: N Acquity UPLC BEH Cig (100 mm X
2.1 mm, 1.7 pm), Van Guard BEH C;s (1.7 pm i
s WBEIAEN 0.1%FRRKIER (A -4 (B),
YeliFE N 0~16 min, 5%~30% B; 16~18 min,
30% B; 18~21 min, 30%~55% B; 21~23 min,
55%~80% B; 23~24 min, 80%~5% B; 24~28
min, 5% B; #EFEE 2 uL; H:E 30 C; AR E
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0.4 mL/min; KT HE 210~400 nm.
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Fig. 1 Total ion current chromatogram of mixed reference substances
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Table 2 Identification of chemical constituents from Cortex Moutan
5 mmin WE T HETFIE 1@% AFR s Ty (=)
KA ks
1 130 215273 WRTEEEM M—H] 3310674 R TEA CisHiOn 3322601 331.0674,271.0435,169.0135
[M+Na]*355.0627 Eiik 355.0627,271.2632,170.9962,153.018 4
2 161 216,270 WETE [M—H]'169.0217 % EFEA CHOs  170.1195 169.0127,125.0230
[M-+H]"171.0294 i BN 171.0294,153.0187,127.0396
3 186 217,275 HFIH B [M—H] 463.1098 % FEiA CisHuOw 4643748  463.1098,403.0874,373.0777,343.067 9
[M-+Na]*487.1158 K 487.1158,315.0714,256.1281,171.0298,153.018 1
4 213 215272 123,6- WU % & [M—H]787.1007 A FHAE CuHsOn 788.5729 787.1007,611.1637,445.1012,300.9993,169.0118
F It % B/ [M+Na]*811.0908 i BN 811.090 8,771.105 0, 619.093 1,449,073 5, 303.013 8,
(1,2,4,6)- 10 % 1530184
BT
5 315 215,275 Paconovicinoside [M—H] 445.0989  KHRZE  CiHaOn 4464025 445.0989,302.0664,174.9535
6 405 260,349 TEHT [M—H]'577.1346 ¥ CyHxOus 5785187  577.1346,451.1029,425.0860,407.0781,289.071 8
[M+H]*579.1432 579.1432,271.2652,333.1603,153.019 9
7434 253 XMEREXFR  [M—HT1369703  KFEE  CHOs 1381207 136.9703,121.9162,104.9492
[M+H]"139.0397 139.0397, 121.029 0
8 469 217,270 WA TERFE [M—H]183.0279  HWATEVE CHsOs 1841461 183.0279,124.0171
[2M-HH]" 369.089 6 i BN 369.0896,153.0176,171.147 0
9 473 260,275 EALAEH [M—H]495.1484  AjZ5H2  CxuHisOn 4964612  495.1484,465.1379,289.0696,165.0501,137.0233
[M+Na]*519.1466 519.1466,179.0701,161.0606,151.0756
10 540 230,277 L& [M—H]280.0773 ¥ CisHiuOs 2902681 289.0773,160.9824
[M-H+Na]* 312.173 9 312.1739,271.2611
11556 221,265 #PHEHE  [M—H]'525.1601  AjZ5HK  CuHxnOn 5264872 525.1601,495.1490,475.1468,165.052 1
[M-+Na]*549.1522 549.1522,271.2639,179.0705
12 660 264,269 $ABEHBF MHCOO] 505.1516 FHEMZE  CaoHxsOn 4604291 505.1516,293.0867,165.0542
itk [M+Na]*483.1472 483.1472,271.2631,167.0702
13 697 218,176 13,6- =% & F [M—H] 6350822  H B FHEA CoHuOn 6364687 635.0822,465.0624,301.0022,165.0547
BA&E  [M+Na]"659.0803 Hpik 659.0803,271.2644,153.0817
14 716 264,269 4P B MHCOO] 5051516 FHEEMZ CaHasOn 4604291  505.1516,293.0873,233.0661,165.0546
itk [M+Na]*483.1474 483.1474,271.2635,167.0702
15 780 215170 % & FEE-AM M—H]647.1693  AjZHR CaoHnOis 6485655  647.1693,509.1349,399.0492,313.063 1,271.048 3,
O 211.0300,169.0193, 165.052 1, 137.023 6
[M+Na]671.1644 671.1644,364.5792,344.0652,153.0188
16 799 195,230 At [MHHCOOT 525.1563 %j#5#2  CuHasOn 4804618  525.1563,479.153 0,449.141 6,327.106 5, 165.052 1,
1210278
[M-+Na]*503.1524 503.1524,179.0703,151.0759
17 842 217,272 suffiuticoside AIC [M—H] 6111611  FFEEE  CxHnOws 6125334 611.1611,445.0993,327.1069,121.0313
453.3445,271.2641,167.0705
18 904 258  ALJHEHD [M—H]'509.1615  #jZ5#2  CauHxOn 5104878  509.1615,479.1496,357.0534,165.0523

[M+Na]"533.1786

533.1786,449.0768,183.0648,153.0186
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5 mmin Ame S Y TR 1@% AT *EX;%\% Py U (=)
i) s
19 955 215272 1236-T% & T [M—H]"787.1007 HEFHA CuHsOn 788.5729 787.1007,611.1637,445.1012,300.9993,169.0118
B 4 & B/ [M+Na"811.0908 Ak 811.0908,771.1050,619.093 1,449.073 5, 303.013 8,
(1,2,4,6)- I & 153.0184
BT R
20 998 215,272 123,6-M & T [M—H]787.1003 A THA CuHisOn 7885729 787.1003,611.164 5,453.1632,327.118 8, 300.995 3,
B o& W/ i) e 169.0118
(1,24,6)- 1 # [M+Na]*811.0948 811.0948,619.0914,449.0707,237.0378,153.0184
BrHE
21 1018 217,272 suffruticoside BD [M—H] 611.1606 FHEMZ  CyHnOws 612.5334  611.1606,445.0978,343.0672,313.0498,169.0140
[M+Nal 635.1577 635.1577,566.425 5,340,261 2, 271262 9, 167.070 6,
153.018 5
22 1041 200,230 FFHEK [M—H] 121.0287 ZEHEZFE  CHO, 1221213 121.0287,102.9852
[M+H]" 123.0441 123.0441,105.0235
23 1081 215,272 WEAFHATAT  [M—H] 6311654 ATZHE  CaoHnOis 632.5661 631.1654,513.1544,509.1279,479.118 4,399.089 1,
313.0548,271.043 6, 169.013 5, 165.032 1
[M+Na]*655.1627 655.1627,588.409 5, 566.428 0,453.344 8, 302.691 3,
153.0184
24 1124 217,272 suffruticoside BD [M—H] 611.1606  FHEMZE  CxHnOws 612.5334  611.1606,445.0978,343.0672,313.0498,169.0140
[M+Na]*635.1577 635.1577,566.425 5,340,261 2, 271.262 9, 167.070 6,
153.018 5
25 1169 224,277 REFHELN [M—H]7939.1046 A TEAE CaHnOx 940.6772 939.1046,769.0845,617.0736,601.0813,169.0130
[M+Na]'963.1096  Zifizk 963.1096,771.103 6,619.091 2,490.038 8, 431.060 9,
305.0302,153.018 6
26 1205 230,258 HFHEITH [M—H] 6151715 %% CxoHnOu 616.5667 615.1715,431.1298,447.1324,281.0691,137.024 1
[M+Na]*639.1657 639.1657,328.0695,271.2633,179.0698,153.0190,
121.0284
27 13.61 274,280 ANEETEAEENE [M—H]1091.1440 % & TR CusHaOn 10927800 1091.1440,836.589 1,769.095 3,469.050 0, 169.015 0,
[M+Na] 11151229 ik 1115.1229,792.5987,566.4308,396.801 9, 271.164
3,153.0188
28 1517 230,257 HFFEATFC [M—H] 599.1737 %% CxoHnOi 600.5673 599.1737,551.1517,447.1291,477.1478,431.1344,
281.0642,137.0262,121.0279,165.0518
[M+Na]*623.1782 623.1782,340.5879,320.0759,283.0840,179.0701,
151.0764,121.0299
29 1535 220,258 HFHEA [M—H] 6291871 AjZ#H2  CuHxOw 630.5933  629.1871,599.1816,507.1486
[M+Na]*653.1814 653.1814,588.4092,566.4356,151.0390,271.2643
30 1634 229,258 AHEEMATZH [M—H]"599.1763  AjZ5HE  CaHnOn 600.5673  599.1763,477.1337,569.1660,137.0238,121.0333,
165.0552
[M+Na]*623.1732 623.1732,566.4225,427.138 4, 340.5865,179.0692,
151.0758
31 1656 203,254 Hith & [M—HJ301.0348 #Ea% CisHigO7 3022357 301.0348,178.9984,151.0028

[M-+H]*303.0513

303.0513,212.0307
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. . EY g N
5 mmin  Amax Y i - AR T U (1)
KA &
32 1694 233,255 4fHEH B IM—H]"629.1871  AJZF¥  CuHuOn 630.5933  629.1871,477.1468,434.1180,189.5587,151.0412,
137.0238,121.0358
[M+Na]*653.1864 653.1864,566.4318,453.3436,331.0447,271.2627,
149.0236
33 1886 230,275 FHEF [M—H]"165.0534  FFEE2E CoHwOs  166.1739 1650534
[M+H]'167.0704 167.0704,149.0598
34 1904 230,273 ERE-ATAE  [M—H]583.1804 AT CaoHnOn 584.5679  629.1851,583.1804,553.1712,431.1342,165.0549
[M+Na]*607.1784 607.1784,445.1496,312.0762,267.0866,249.0759,
179.0702,151.0758,165.0451
35 1934 200,263 &% [M—H]"285.0396 3%  CisHiOs 286.2363 285.0396,160.8400
[M+H]287.0571 287.0571,271.2630
36 19.68 200,251 RR%% [M—H]315.0468  3Mi%  CiHnOr 316.2623  315.0468
[M+H]*317.0646 317.0646,271.2621
37 278 — ivayi sz [M—H]343.1927 27282 CiHuOs 3443570 343.1927,236.1045,174.9560
[M+Na] 3673332 367.3332,277.1814,161.0967
33
A
25
22 37
16 23 34
78 18 21 {
13 15
1,23 / 11 J\ 19 J\ 26 30 35
6 (910 2 27 28 ,
A 2y el L e, 2 Bl o o
25
9
s 16 21
14
12
23 30
20
12//3 gl 3|15 19 I24 2 28 . }\
\ 17 29
B} LAM? 5 (8o, 8 2T S 33A 8, AKAMMM AN
0 2 4 6 8 10 12 14 16 22 24 26
t/min
B2 HAFRPESF (A) MHOETFER B) HEBETFRE

Fig. 2 Total ion current chromatogram in positive (A) and negative (B) ion mode for Moutan Cortex



* 2990 -

¢ $ % Chinese Traditional and Herbal Drugs 5 47 3% % 178 20164 9 §

* s
* )il
o HJ%
A Ui
" K

t[2]

-100 -80 -60 -40 -20 0
t[1]

B3 AR~ MK AE PCA E
Fig. 3 PCA score plot of Moutan Cortex from different origins
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Fig. 5 S-plot of Moutan Cortex from different origins
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RLZRIUAE, iR ZE T 54k - Marker FRIREST
G WA S5 Pardk i P ™) 534k
TE L DR PR B TTRRECR 2 73, Q-TOF w73 7%
AU N SEIRAR BN m/z 5 e R K
2.6.3 Marker FFENI 74T % OPLS-DA 730145t i
S-Plot &1, M 5 Rypsmik BCEdRExT, #id 2 ckidE
GIHT TR 45 SR S ] Markerlynx 45 57, B 20
s M EATH B LA TR AR I T e Om/z
483.154 3, tr=6.60 min; @m/z 483.213 5, tr=7.18

min; @m/z495.178 9, tr=4.73 min; @m/z 787.203 1,
tr=10.0 min; ®&m/z 611.167 2, tr=10.18 min. iEiL
RERAEG 0 T R S R A TS5 S, K 5k
I3 %58 45 BBV PEREATULAD, WP HEWTRT RE A O
P R B A, @4 P R B A B
FALAI T @1,2,3,6/1,2,4,6-VU B 1Tk %5 0
Gsuffruticoside B/D. W7t R, 1EHZH 5 AEE
M B E R AT RERIAE L b 5 Pk 2z sy
27 HEXEESH

KIEL B EER, K LR R MK IR,
FHEEYE . B TBEE IR AR, mEHK
25 2%, (MA%IEAE 254 nm Ab & O RE I I T A BT,
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