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Abstract: Objective To rapidly identify the chemical constituents of Paeonia delavayi var. lutea roots by ultra-high performance
liquid coupled with quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MSF) and UNIFI informatics platform. Methods
Time-dependent MSF data-acquistion mode was applied to acquire mass spectrometric data, and then the chemical constituents were
identified by automatic identification and artificial identification. Results Totally 57 compounds were identified, including
monoterpene glycosides, phenolic acids, tannins, paeonols, and triterpenes. Conclusion UPLC-Q-TOF-MSF combined with UNIFI
database could be used to rapidly and comprehensively characterize the chemical constituents of P. delavayi var. lutea roots. This study
provides a reference for quality control of P. delavayi var. lutea roots and clarifying the material basis of its efficacy.
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Table 1 Identification of chemical constituents from roots of P. delavayi var. lutea by UPLC-Q-TOF-MSF
iAACTy AN Ay
WY g AR ﬁgﬂfg i’i;,j; HEMAHTH T It P
1 0.67 CrHic01 3310743 3310665 6631594 2M—H] 169,125 1-0-B & FEi-p-DAHRE  EEA
2 1.88 CHOs 169.0187  169.0137 125 e R E,EA
3 3.08/338  CiyHyO1s 493.1320  493.1193 987.2692[2M—H] 331,169, 125 B TR E
4 3.57 CisH0yy 463.1223  463.108°8 373, 343, 169, 125 mudanoside B E
5 451 CH2,05 3431513 343.1393 181, 151 HPFRAF F E,EA
6 452 CyoHOyy 483.0969  483.0775 331,169, 125 RUBC & B T B E,EA
7 4.86 CsH;0; 183.0389  183.0293 169, 125 BEFIRT R E,EA
8 4.89 CyHy01 495.1709  495.1503 541.170 6 [M+HCOO], 477, 461, 447, 439, 415, AMAi%H E,EA
9913353 2M—H] 359,345,137
9 5.14 C24H; 013 525.1766  525.1608 463,461,415,359, 121  HJHEAFE E,EA
10 5.17 CyHyOsg 635.1086  635.088 4 169, 125 — IR E,EA
1 5.50 CyHhOsg 6351086 635.0884 463,169, 125 WA TR E,EA
12 5.69 CyHyO0yy 479.1601  479.1553 525.176 6 [M+HCOO], 437, 345, 317, 283, 195, Aj& ety E,EA
959350 7 [2M—HJ, 139,121
1005355 9 [2M +
HCO0]
13 5.90 CyHaOyy 479.1601  479.1553 525.176 6 [M+HCOO], 449,327, 165, 121 SEN E,EA
959350 9 [2M —HJ,
1005355 9 [2M +
HCOO]”
14 6.12 CysHy0p 7871230  787.0994 393,197, 169, 125 DU B R E,EA
15 6.13 CeHi0, 1670491  167.034 4 149,123 3FRAEA- AR E
16 6.13 CoHyq0s 197.0533  197.0450 169, 168, 125, 124 BEFIRLE E,EA
17 6.32 CyHi00y 937.1202  937.0947 787,383, 181,169,125 dihydroxymethylbenzoyl- EA
tetragalloyl glucose
18 6.55 CyHin0y 939.1401  939.1104 631,469,277 Tl &R R E,EA
19 6.61 CyH30y5 6311854 6311663 1263382 7[2M—H]" 479, 525, 449, 327, 169, Wt T WEAi 251 E, EA
125, 124,121
20 6.81 CuHyOy 10911577 10911213 939, 671, 469, 335, 183, & T HL A E,EA
169, 125
21 6.94 CyoH015 6311854 6311663 169, 125, 121 BB R E,EA
2 6.95 CysHyOn 5211807 5211659 567.1913 [M+HCOO] 491,479,321, 121 LA E,EA
23 7.04 CyHiO1 7832068 783.1773 631,567,435,325, 121 Wk EFEATAT E,EA
2% 7.06 CoeHss01r 6212091 6212031 455,293, 165, 131 suffruticoside E E,EA
25 7.18 CssHyOy 12431731 1243.1323 1091,939, 621,469, 349, ik 7k At EA
197,165, 121
26 720 CoH140s 197.0763 197081 4 $EPHEH E,EA
27 727 CyHaOyy 4791691  479.1553 525.176 6 [M+HCOO], 431,357, 137, 121 A 1 E,EA
9593509 [2M—H]"
28 740 CyoHs01 459.1548  459.1503 293,165 FHHER A E
29 743 CoHioOyy 493.1908  493.1710 paconidanin E
30 745 CsHa0s 327.1075  327.1080 T E,EA
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g#1
YA A Wi T
BE gmin AFR %ZJ ﬁ;;; BFMAETE WEHT et S
31 751 CpqHig0q 317.1202 3171025 AT TG E
Y} 756 CyHiOy 507.1676  507.186 6 461,121 4-0-LHA o E,EA
33 773 C30HpO;; 5990992 599.1765 1199.3828 [2M—H]™ 599,477,449, 165,137,121 4LFH& T C E,EA
34 786 Ci4H;500 3290951  329.0873 375096 8 [M+HCOO] mudanoside A EA
35 799 CyHpOp; 5991992 599.1765 551,461,431,327,137, 121 AR BEMATZiH E,EA
36 803  CyHpOp 7452621 7452344 7912700 [M+HCOO] 673,623,447,165,121,117  suffruyabioside B E,EA
37 838  CyHyOu 615.1893  615.1714 585,477, 447,439,281, 137 4L}t H E,EA
38 8.43 553.2157 599.252 6 [M+HCOO] il E,EA
39 844 CysH, 04 2890777 289.0712 245,221,151 A E,EA
40 847  CyHyuOp 6131780 613.1921 6592176 [M-+HCOO] 543, 461, 361, 321, 165, $FFH AT A E,EA
151, 121

41 868  CyuHyxOp 43901521  459.1503 431 AU E,EA
4 892  CHO, 121.0426 1210290 103 KHR E,EA
43 892 CyHypOp, 5832068  583.1816 629.2119 [M+HCOOT, 553, 535, 461, 431 AHBATAH E,EA

1 167.410 2 2M—HJ,

| 213495 4 M +

HCOO]
44 901 CyoHyOs 2130726 213.0763 ARRE E,EA
45 9.05  CyHy0y 6292115  629.1870 599,477,453,431,167, 121 4L}t T E,EA
46 9.42 7352213 147147 2M—H] 629, 583,357 Fn E,EA
47 972 CyHy0y 6292119  629.1870 583, 553, 535, 431, 429, 4:S} R B E,EA

165, 151,137, 121

48 9.79 CgHg05 151.047 3 151.039 5 135 resacetophenone EA
49 999 CyuHpO,, 5832068  583.1816  629.211 9 [M+HCOOT, 461,345,327, 121 AHBATA R E,EA

1 167.410 2 2M—HJ,

1 213495 4 [2M +

HCOO]
50 1005 CyHyp0 6112004 6111612 45,343,431,301, 121, 117 #7445 A/BIC/D E,EA
51 1049 CyHy04 3572238 3572070 325 A5~ E,EA
52 1061 CyHypOy 6112003 6111612 565,443, 147,121,117 4:FfHF AB/ICID E
53 1069 CyHi0y 3572238 357.2070 325 OE LTl E
54 1076 CyHyOg 4713332 4712747 517339 1 [M+HCOO] 419,329 paconenoide A E
55 11.01 CyoH 404 181.094 3 181.086 5 paconisothujone EA
56 116  CyHypO 6112004 6111612 565,247,121, 117 HJ1H A/B/CD E
57 11.55 657.0454 293,236 Nl E
58 11.82 4873589 533365 5 [M+HCOO]™ 457,311,249 Pl E,EA
59 1194 CHyO; 165.0553  165.0552 147,133,123 P E,EA
60 1221 4573109 503.319 3 [M+HCOO]™ 339 ALK E,EA
61 12.84 735.292 4 689,431,339 il E
62 13.08  CyHys0; 4553330 4553530 5013322 [M+HCOO]™ 437,391 FHR® E,EA
63 13.39 473.3455 519.347 7 [M+HCOO]™ 339,277 KA E,EA
64 1428 CyHy0, 4713616 4713474 517368 8 [M+HCOO] 393 HHEEHT E,EA

E-ZBEHRAL; EA-BETR LR AL

E-ethanol extract fraction; EA-ethyl acetate extract fraction
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Fig. 2 MS spectra (ESI") of representative monoterpene glycosides
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HOEN 34TSR TR, g 42 HA 015
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Fig. 3 MS spectra (ESI") of representative galloyl glucoses
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