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Abstract: A highly sensitive and selective method of ultra-performance liquid chroma-
tography coupled with hybrid quadrupole-Orbitrap mass spectrometry (UPLC-Q-Exac-

tive Orbitrap-MS) was developed to rapidly identify the chemical constituents from
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Terminalia chebula Retz. and Terminalia bellerica (Gaertn.) Roxb. The separation of
the compounds was carried out on an Acquity UPLC HSS T3 column (2.1 m X100 mm
X 1.8 pym). The mobile phase of 0. 1% acetic acid in methanol and 0. 1% acetic acid in
water was delivered at a flow rate of 0. 3 mL/min under a gradient program. Mass spec-
trometer was operated in negative electrospray ionization mode and mass spectra were
recorded by scanning the mass range of m/z 100-1 500 in both MS and MS/MS modes.
Based on retention time, exact mass, molecular formula, fragmentation patterns and
references, 94 compounds were identified in T. chebula and 96 compounds were identi-
fied in T. bellerica, of which 12 compounds were detected and characterized for the first
time in the Terminalia Linn genus. Among them, 66 compounds were the same, 28
specific compounds belonged to T. chebula, 30 specific compounds belonged to T. bel-
lerica. According to references, the differential compounds possessed various biological
activities, including antioxidant, antibacterial, antiviral, antimalarial, hepatoprotective
and anti-cancer effects. The UPLC-Q-Exactive Orbitrap-MS platform was a powerful
tool for the determination of chemical constituents and provided useful information to
further distinction of T. chebula and T. bellerica. The aim of this study was the com-
prehensive characterization of compounds in two Terminalia species to providing the
reference for rapidly identifying, establishing possible structure-activity relationships
and guiding rational drug use in clinical. Certainly, the main limitation of this work was
the lack of further purification, identification and confirming the validity of the differen-
tial compounds, which should be carried out in further experimental validation.

Key words: Terminalia chebula Retz; Terminalia bellerica (Gaertn. ) Roxb; UPLC-Q-
Extractive Orbitrap-MS; tannins
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WE 1 T52BWTHHERS UPLC-Q-Exactive Orbitrap-MS %52
Attached Table 1 Identification of chemical constituents of Terminalia chebular Retz. and Terminalia bellerica (Gaertn.) Roxb. by UPLC-Q-Exactive Orbitrap-MS.

s fRE WEMEIER VSN HibfH SBrME R MS? ¥4 N
No. i [A] Identification Formula Theoretical Experimental ~ Mass Error MS? Data Source
tr/min [M—H] Massm/z  Mass (m/z) /10
1a 1.02 W IR (Quinic acid) 1 CrH1106 191.0550 191.0558 4530 173.0457(2), 127.0399(4), 111.0448(2), 93.0344(6) M, H
2a 141 FEELR(Shikimic acid)” C7Ho0s 173.0444 173.0452 4.682 155.0348(11), 137.0243(28), 111.0450(35), 93.0344(100) M, H
3a 2.04 i X2 (Chebulic acid)™™” C14H1101 355.0295 355.0303 2.176 337.0197(100), 249.0400(30), 205.0502(37), 193.0138(31) M, H
4c 2.67 HHDP glucose™ CaoH17014 481.0612 481.0621 1.701 300.9986(100), 275.0195(57), 257.0089(14), 229.0138(15) M, H
5b 4.40 6-O-Galloyl-glucose™? Ci3H15010 331.0665 331.0667 2.317 271.0455(10), 211.0246(12), 169.0140(45), 125.0242(19) M, H
6aft  4.89 W TE (Gallic acid) C7Hs0s 169.0131 169.0139 4971 125.0242(100), 97.0293(4), 81.0344(2), 69.0345(4) M, H
7b 5.63 2-O-Galloyl-glucose C13H15010 331.0665 331.0668 2.498 271.0457(100), 211.0246(58), 169.0141(44), 125.0242(30) M, H
8c 6.16 A48 (Punicalin) /Emblicanin A CasH2102, 781.0518 781.0521 0.284 600.9895(27), 300.9986(60), 298.9831(69), 270.9881(78) M, H
9 6.87 A A% (Punicalin) /Emblicanin A /Isomer [° CasH2102, 781.0518 781.0523 0.527 300.9984(51), 298.9831(56), 270.9882(60), 245.0090(16) M, H
10a  7.30 ¥ (Chebulic acid)/Isomer™® C14H1101 355.0295 355.0302 1.838 337.0198(35), 311.0405(46), 205.0503(51), 179.0711(100), H
11b 7.37 1-O-Galloyl-glucose C13H15010 331.0665 331.0667 2.317 271.0457(100), 211.0246(51), 169.0141(39), 125.0243(25) M, H
12c 883 2-O-Galloylpunicalin*® Ca1H2s026 933.0628 933.0630 1.386 721.0303(4), 600.9880(11), 300.9985(53), 270.9881(27) M, H
13c* 885  5-Hydroxy-4-0x0-2-(5,6,7-trihydroxy-3-(((14,15,16,24,25,26,54,55- CasHao024 833.1043 833.1048 0.639 815.0925(0.2), 801.0734(3), 733.0884(1), 701.0625(1), H
octahydroxy-3,8-diox0-53,54,55,56-tetrahydro-52H-4, 7-dioxa-5(2,6 559.3386(0.2), 481.0621(4), 399.0565(5), 300.9987(100),
)-pyrana-1,2(1,2)-dibenzenacyclooctaphane-53-yl)oxy)carbonyl)-1 275.0195(12)
-oxoisochroman-4-yl)pentanoic acid
14b 921 3-Hydroxy-4,5-bis[[(3,4,5,6)-3,4,5-trihydroxy-6-(hydroxymethyl) CioH25015 493.1187 493.1195 1.447 373.0775(16), 331.0668(21), 313.0561(25), 283.0455(23), M, H
oxan-2-ylloxy]benzoic acid 271.0457(34), 169.0140(100)
15¢  9.38 2-O-Galloylpunicalin/lsomert® Ca1H2s026 933.0628 933.0643 1579 600.9865(15), 300.9987(77), 270.9883(31), 96.9599(100) M, H




i, 1

s LR [REL/EA S Vinmiio HigE SBrME R MS? % fs PRV
No i [A] Identification Formula Theoretical ~ Experimental ~ Mass Error MS? Data Source
tr/min [M—H] Massm/z  Mass (m/z) /110
16¢* 9.51 Glucopyranose, cyclic 3,6-(3-(5-carboxy-2,3-dihydroxyphenoxy) CugH3103 1103.0843 1103.0845 0.210 1015.1046(59), 889.0713(32), 765.0582(11), 425.0127(12), M
-4,4'5,5'.6.6'-hexahydroxy(1,1-biphenyl)-2,2'-dicarboxylate) 300.9986(71), 275.0193(100), 229.0139(30)
cyclic2,4-(4,4'5,5',6,6'-hexahydroxy(1,1'-biphenyl)-2,2'-dicarboxyl
ate) 1-(3,4,5-trihydroxybenzoate), stereoisomer
17c* 992  5-Hydroxy-4-ox0-2-(5,6,7-trihydroxy-3-(((14,15,16,24,25,26 54,55 ~ CgsHpsO24  833.1043 833.1050 0.855 801.0722(2), 733.0920(0.3), 701.0646(1), 481.0616(2), H
-octahydroxy-3,8-dioxo0-53,54,55,56-tetrahydro-52H-4,7-dioxa-5(2, 399.0567(4), 300.9987(100), 275.0195(11)
6) -pyrana-1,2(1,2)-dibenzenacyclooctaphane-53-yl)oxy)
carbonyl)-1-oxoisochroman-4-yl)pentanoic acid /Isomer
18c*  9.94  Vescavaloninic acid™” CugHOs;  1101.0687  1101.0679 0.672 1083.0582(88), 781.0529(24), 600.9891(41), 300.9985(100), H
270.9882(65)
19b 1044  35-bis(Glucopyranosyloxy)-4-hydroxybenzoic acid CioHsOs  493.1187 493.1555 0.807 447.1509(27), 331.0675(5), 313.0563(61), 271.0456(100), M, H
211.0244(69)
20c 1066 %A HEF (Punicalagin)®® CugH2703 ~ 1083.0581  1083.0575 -0.614 781.0522(13), 600.9890(29), 575.0097(9), 300.9982(34), M, H
270.9881(27)
2lc 1109 A %(Praecoxin A)M CuHz:0;  951.0734 951.0737 0.387 907.0843(39), 783.0663(39), 631.0588(10), 481.0625(37), M
300.9987(62), 275.0194(100)
22c 1191  Terflavin B® CaHs0z  783.0675 783.0679 0.487 631.0576(14), 450.9938(100), 432.9839(11), 425.0146(7), M, H
367.0084(9)
23c 1226  Terflavin B/lsomer™! CaHs0z  783.0675 783.0679 0.487 631.0578(9), 450.9939(100), 432.9832(9), 379.0087(5), H
367.0084(7), 351.0152(5)
24b 1230  3,6-bis-O-Galloylglucose!*? CapoHie0  483.0769 483.0775 1.280 331.0665(7), 313.0563(21), 271.0455(5), 211.0244(11), M, H

169.0140(88)




i, 1

s RE REr /B TR ity SfrfE WE MS? % fs Fe
No. i [A] Identification Formula Theoretical ~ Experimental ~ Mass Error MS? Data (Measured) Source
tr/min [M—H]  Mass(m/z) Mass (m/z) /110

25¢ 12.84  Terflavin DM CyH1g018  631.0565 631.0574 1.331 450.9940(100), 300.9987(52), 275.0196(31), 169.0144(5) H

269 13.00  fESRH(Arbutin)*) CizH1507 271.0812 271.0820 3.065 211.0248(6), 187.0028(4), 125.0243(3), 109.0293(100) H

27¢* 1311  Hippophaenin B! CigHz0xn  1103.0843 1103.0839 -0.363 1085.0602(2), 781.0526(2), 633.0728(34), 425.0147(100), H
300.9981(38)

28¢c 1329  HUHHTR XL T (Sanguisorbic acid dilactone) C21HgO13 469.0037 469.0043 1.329 425.0149(100), 407.0041(20), 379.0092(15), 299.9908(28), M, H
270.9883(2)

299 1332 SR (Uralenneoside)™! C12H1308 285.0604 285.0613 2.548 153.0192(32), 109.0303(13) M, H

30c 1340  Terflavin D/Isomer™! CyH1g018  631.0565 631.0568 0.460 571.0360(10), 450.9939(100), 425.0148(14), 300.9984(46), M
275.0195(27)

31c* 1343  Phyllanemblinin D4 CoHzs0  669.0933 669.0941 1.122 499.0725(47), 481.0618(18), 337.0198(100), 249.0403(34), M, H
205.0504(68)

32c 1358 % HL Ty | (Tellimagrandin 1)1 CaHzsO2  785.0831 785.0837 0.690 633.0054(2), 615.0651(2), 483.0789(5), 300.9987(100), M, H
275.0196(37)

33c 13.70 247K (Punicalagin) /Isomert™! CusHz70z0  1083.0581 1083.0576 -0.504 781.0523(13), 721.0317(3), 600.9891(35), 450.9938(9), M, H
300.9983(40)

3at 1443 E TR HEE(Methyl gallate) CgH0s 183.0287 183.0295 4153 168.0062(13), 139.0114(6), 124.0163(5), 111.0086(6) M, H

35b 1521  1,4-bis-O-Galloyl-glucose CoH1s014  483.0769 483.0777 1.197 331.0660(3), 313.0560(7), 271.0456(24), 211.0246(37), ,
169.0140(100)

36¢c 15.24  AJBRE T (Casuarinin)/ KR 2 ¥ 5 (Stachyurin) % CuH2702 935.0785 935.0789 0.442 633.0729(53), 329.0296(13), 300.9990(58), 299.0192(63), H
275.0193(100)

37b 1595  1,2,6-tri-O-Galloyl-glucose CyHz018  635.0878 635.0883 0.677 483.0774(5), 465.0669(77), 313.0562(38), 300.9985(16), M

169.0140(100)
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253 i [REL/EA TR HibfH SLPR{E R MS? % fs PSU
No. i [A] Identification Formula Theoretical ~ Experimental ~ Mass Error MS? Data (Measured) Source
tr/min [M—H]  Mass (m/z) Mass (m/z) /110

38 1613  Terflavin ARY CusHeO3 10850738  1085.0733 0.420 933.0644(2), 783.0679(30), 631.0571(6), 450.9938(100), M
300.9985(36)

39 1640  1,4,6-tri-O-Galloyl-glucose®™ CaHsOys  635.0878 635.0886 1.244 483.0774(10), 465.0667(25), 313.0562(17), 271.0457(5), M, H
169.0140(100)

40c* 1646  Phyllanemblinin D/Isomer” CaHasOx  669.0933 669.0942 1.301 635.0880(22), 499.0726(39), 337.0201(66), 205.0502(49), M, H
169.0140(100)

41c 1657  HFHLILE | (Tellimagrandin I)/Isomer & CaHysO  785.0831 785.0836 0.613 633.0726(2), 483.0772(8), 300.9987(100), 275.0195(32), M, H
249.0401(23)

42b 1664  1,6-bis-O-Galloyl-glucose™ CapoHie0  483.0769 483.0777 1.591 313.0566(14), 300.9983(5), 271.0457(56), 211.0246(81), M, H
169.0141(100)

43d 1680  JE{E? % B3(Procyanidin B3) CaHysO1,  577.1340 577.1346 1.018 451.1036(14), 425.0887(25), 407.0761(49). 289.0714(55), M
125.0242(100)

44c 1694  Terflavin A/lsomer?”! CusHeO3 ~ 1085.0738  1085.0734 -0.300 783.0678(44), 300.9984(100), 275.0191(44), 169.0140(16) H

45¢ 1712 HEHLIE | (Tellimagrandin 1)/Isomer & CaHysO  785.0831 785.0839 0.919 483.0779(3), 300.9987(100), 275.0196(44), 249.0400(22), M, H
169.0140(14)

46c 1719  Methyl neochebulanin®® CasHzOx  683.1090 683.1096 0.967 646.1325(3), 481.0608(12), 300.9987(6), 275.0192(10), M
169.0140(100)

47¢  17.39  Castalin/Vescalin® CyHieO1s  631.0565 631.0573 1.236 613.0451(7), 461.0355(44), 300.9987(68), 273.0039(46), H
169.0141(100)

48c* 1749  Chebuloyl neochebulyl glucose CasHuOn 8351199 835.1207 0.972 817.1133(2), 803.0955(14), 703.0806(10), 633.0673(4), H

483.0782(6), 313.0561(9), 237.0037(21), 203.0347(30),
169.0140(100), 125.0242(65)
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NO. i [A] Identification Formula Theoretical ~ Experimental ~ Mass Error MS? Data (Measured) Source
tr/min [M—H]  Mass (miz) Mass (m/z) /10

49¢c 17.87  ZWBEK(Geraniin)® 2 CuHzOx  951.0734 951.0736 0.261 933.0633(16), 300.9987(100), 275.0196(11), 245.0087(12) H

50c 17.97  Chebuloyl neochebulyl galloyglucose!®! CuHzO%  989.1102 989.1101 -0.092 337.0200(100), 249.0402(16), 205.0504(23), 193.0140(20), H
163.0399(19)

51c 18.09 5 H T2 | (Tellimagrandin 1)/Isomer(® CaHysO2  785.0831 785.0833 0.218 483.0774(1), 300.9987(100), 275.0196(20), 249.0400(12), M
229.0138(9)

52¢ 18.26  HriE#EZ(Neochebulagic acid)?! CuHzO  971.0996 971.0996 -0.020 633.0728(79), 337.0198(100), 300.9986(94), 249.0402(23), M, H
205.0503(35)

53¢ 1847 AT (Casuarinin)/ Kk 2 ¥ 5 (Stachyurin)/Isomer!™®! CuH2702 935.0785 935.0790 0.570 765.0591(3), 633.0770(1), 463.0520(9), 300.9986(100), M, H
275.0196(16)

54a 1863  HMIRAEER (Brevifolin carboxylic acid) Ci3H70g 291.0142 291.0143 2.530 247.0244(100), 219.0296(6), 191.0348(13), 175.0398(5) M

55¢ 1881  Rugosin B! CuHzOz  953.0890 953.0892 0.229 909.1000(35), 785.0833(58), 765.0577(39), 300.9986(100),
275.0194(49)

56 18.84  Methyl neochebulanin/lsomert™ CpHz100  683.1090 683.1096 0.967 481.0628(11), 351.0355(7), 319.0093(8), 275.0195(8), H
231.0297(9), 169.0141(100)

57a 1887  Cyclopaldic acid C11HgOs 237.0393 237.0401 3.187 193.0503(3), 178.0270(33), 151.0400(14), 119.0499(8) M

58¢c 19.08  HriE#HEE(Neochebulagic acid) /Isomer(® CuHzO  971.0996 971.0996 0.035 953.0901(4), 801.0784(7), 633.0731(14), 337.0198(100), M, H
300.9987(78)

59d 1919 JLFZ((+)-Catechin)® CisH1306 289.0706 289.0713 2.260 245.0814(29), 205.0500(10), 175.0397(15), 151.0398(14), M
109.0292(43)

60c 19.22  {fFT*(Chebulanin)®! CoHzO19  651.0828 651.0833 0.776 481.0623(28), 275.0192(27), 247.0243(14), 169.0140(100) ,

61b 19.36  3,4,6-tri-O-Galloyl-glucose!™ CoHzO13  635.0878 635.0880 0.189 465.0669(73), 313.0563(25), 300.9987(55), 275.0196(10), ,

169.0140(100)
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NO. i [A] Identification Formula Theoretical ~ Experimental ~ Mass Error MS? Data (Measured) Source
tr/min [M—H]"  Mass (m/z) Mass (m/z) /10

62c#  19.48  HTHL1i5{(Corilagin) CoHznO15  633.0722 633.0727 0.616 300.9986(100), 275.0193(18), 169.0141(7) M, H

63c 1962 7R (Pedunculagin)/A FRHE LT (Casuariin)! CaH2s02  783.0675 783.0683 1.036 635.0906(2), 481.0619(34), 450.9940(14), 313.0563(7), M
300.9986(100)

64d 1979 BT JLZE((+)-Gallocatechin) CisH1307 305.0655 305.0662 2.101 261.0764(9), 245.0454(9), 137.0243(90), 109.0293(83) M

65b 19.83 1,3,6-tri-O-Galloyl-glucose Co7H23015 635.0878 635.0878 0.000 483.0757(3), 465.0678(4), 313.0559(8), 271.0454(8), M, H
211.0244(10), 169.0140(55)

66a 2019 ¥ T (Ethyl gallate)® CoHoOs 197.0444 197.0453 4.467 169.0141(36), 140.0115(8), 125.0243(34), 111.0087(5) M, H

67c 2028  4FHLIE 1 (Tellimagradin 1) CaH2e02  937.0941 937.0946 0.547 767.0733(38), 465.0665(5), 300.9986(100), 275.0195(23), ,
249.0401(12)

68c  21.30  Valoneic acid bilactonel*® Co1HeO13 469.0037 469.0040 0.689 425.0146(23), 300.9908(73), 299.9908(100), 270.9880(12) M

69c 2162  1,6-di-O-Galloyl-2,4-chebuloyl-glucopyranoside CauHzOz  803.0937 803.0943 0.668 633.0726(50), 275.0195(50), 205.0504(100), 169.0140(49), M, H
125.0242(45)

70c 2200  iTH¥)E(Chebulagic acid)?? CaH20027  953.0890 953.0890 -0.023 319.0090(10), 300.9986(100), 275.0195(19), 247.0244(8), H
203.0348(10)

71d 2320  #JLASFE B TEREN((-)-Epicatechin gallate) CyH1701p  441.0816 441.0821 1.263 289.0716(32), 245.0808(6), 169.0141(100), 137.0243(11), M
125.0242(76)

72b 23.48 1,2,3,4-Tetragalloylglucose Ca4H2702 787.0988 787.0991 0.345 635.0894(100), 465.0669(5), 313.0562(8), 169.0140(38) M, H

73c 2352 Methyl neochebulinate!™ CiHssOp  987.1309 987.1303 -0.635 635.0883(11), 169.0140(100), 125.0242(81), 123.0085(9) M, H

740 2383  1,346-Tetragalloylglucose!™ CaHzOy  787.0988 787.0991 0.345 635.0882(11), 617.0776(5), 313.0563(6), 211.0245(5), M, H
169.0140(100)

75¢ 2400  iUEE)ER(Chebulagic acid)/Isomert CauH2e02;  953.0890 953.0886 -0.411 783.0674(2), 633.0745(2), 300.9986(100), 275.0195(16) H
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NO. P ] Identification Formula Theoretical Experimental ~ Mass Error MS? Data (Measured) Source
tr/min [M—H]  Mass (m/z) Mass (m/z) /10

76c 2440  Rugosin B/Isomer?! CaHOy;  953.0890 953.0887 -0.338 633.0740(3), 337.0198(6), 300.9986(100), 275.0195(17), M
169.0140(5)

77c 2490  Methyl neochebulagate/lsomer® CiHwOps  985.1152 985.1151 -0.179 953.0892(11), 783.0681(2), 633.0734(2), 463.0513(3), M, H
300.9987(100)

78c 2513  1,3-di-O-Galloyl-2,4- chebuloyl-glucopyranoside™! CaHzOy  803.0937 803.0922 0.444 633.0718(15), 481.0601(12), 337.0196(100), 319.0090(58), M, H
275.0194(80)

79 2522 1,24 6-Tetragalloylglucose CaHzOy  787.0988 787.0992 0.497 617.0776(5), 465.0666(2), 313.0563(6), 211.0240(4), M, H
169.0141(100), 125.0242(83)

80c 2548  Rugosin APY CugHzOs  1105.1000 1105.0993 -0.597 953.0892(66), 300.9987(100), 275.0195(20), 203.0348(11) M, H

81b 25.90 3,4,5-tri-O-Galloylshikimic acid CaH21017 629.0773 629.0780 1.072 629.0776(42), 477.0671(11), 289.0351(10), 169.0140(100), M, H
125.0242(75)

82c 2634  Neochebulinic acid™” CaHwOp  973.1152 973.1151 -0.181 803.0945(37), 337.0198(100), 249.0403(38), 205.0504(76), M, H
193.0140(38)

83 2635 AT Propyl gallate CioH1105 211.0600 211.0608 3.554 192.9897(5), 169.0140(61), 125.0242(58), 61.9882(13) H

84b 2664  1,236-Tetragalloylglucose™? CaHzOy  787.0988 787.0991 0.421 635.0871(3), 617.0784(13), 465.0670(6), 313.0564(8), M, H
169.0140(100)

85d  26.88  LIHIZ(Vitexin)Z® 2! CaHiOp0  431.0972 431.0979 1524 311.0559(100), 283.0609(16), 163.0399(7), 117.0345(14), M, H
96.9601(5)

86c  27.07  4§H 1,3 | (Tellimagrandin I)/Isomer™ CaHys0  785.0831 785.0835 0.460 615.0643(4), 300.9987(100), 275.0196(49), 257.0092(11), H
229.0140(10)

87b 2714  Pentagalloylglucose™ CaHuOz  939.1098 939.1098 0.120 769.0889(63), 617.0774(10), 169.0140(100), 125.0242(78) M, H

88c 2742  Rugosin A/lsomer’?! CusHzOs  1105.1000 1105.0998 -0.163 953.0891(77), 300.9986(100), 275.0194(22), 203.0348(13) M, H
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NO. i [A] Identification Formula Theoretical Experimental ~ Mass Error MS? Data (Measured) Source
tr/min [M—H]  Mass (m/z) Mass (m/z) /10

89c 2791  Methyl neochebulinate/Isomer™ CiHssOz  987.1309 987.1306 -0.321 955.1030(28), 817.1107(37), 635.0921(12), 465.0671(49), M, H
275.0192(28)

90d 2817  SAE3H E(Isovitexin)? 2! CaHiOp0  431.0972 431.0976 0.967 341.0662(34), 311.0559(100), 283.0609(66), 269.0457(7), M, H
169.0143(7)

9lc 2830 i T-Hk#XER(Chebulinic acid)™® CuHx10;;  955.1047 955.1043 -0.431 785.0839(34), 465.0667(19), 337.0199(51), 275.0195(72), M, H
169.0140(100)

92c 2833  3,3-di-O-Methylellagic Acid 4'-Glucoside™® CpHigO1s  491.0820 491.0823 0.597 328.0220(60), 312.9986(100), 297.9751(53), 285.0039(16), M
169.0140(37)

93c 2894  Ellagic acid pentose!™ CioH1301,  433.0401 433.0408 1.635 300.9982(100), 282.9884(2), 271.9958(3), 244.0019(3), M, H
229.0136(3)

94b 2890  Pentagalloylglucose/lsomert CaHuOz  939.1098 939.1102 0.450 787.0996(23), 465.0667(10), 313.0560(10), 295.0455(4), M
169.0140(100)

95d  29.09 T (Rutin)® CaHaeO16  609.1450 609.1456 1.115 301.0338(48), 300.0271(100), 271.0245(57), 255.0296(29), M, H
151.0035(15)

969 29.41 Thysanone C14H1106 275.0550 275.0557 2.601 260.0323(100), 257.0084(8), 229.0131(9), 216.0424(44), M
192.9890(28)

97c 2947  4-Rhamnopyranosyl-ellagic acid® CapoHisO1,  447.0921 447.0564 1.471 299.9908(100), 244.0006(3), 229.0140(2), 216.0056(2), H
185.0243(1)

98a# 2990  ¥EALEA(Ellagic acid) Ci14Hs0g 300.9978 300.9985 2.015 283.9957(5), 257.0089(3), 229.0137(6), 201.0192(4), M, H
185.0241(4)

99c* 3044  1-0,2-O-Digalloyl-4-0,6-0-(4,4' 5,5',6,6-hexahydroxy-2,2"-biphe ~ CaHpsOz  729.0933 729.0943 1.276 559.0731(36), 407.0626(4), 305.0292(15), 300.9981(22), H

nylylene)-glucopyranose

273.0039(63), 245.0089(45), 219.0298(84), 191.0347(61)
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NO. i [A] Identification Formula Theoretical Experimental ~ Mass Error MS? Data (Measured) Source
tr/min [M—H]  Mass (m/z) Mass (m/z) /10
100d 3050  FEEH(Eriodictyol)® CisH1106 287.0557 287.0552 0.890 228.9895(5), 204.9906(7), 151.0034(93), 149.0605(14), M, H
135.0451(100)
101d  30.68  li%iHH-3-0-2 AW (Kaempferol-3-O-rutinoside)™ CayHeO1s  593.1500 593.1511 1.726 285.0397(100), 255.0297(64), 227.0345(35), 169.0140(15) M, H
1029 3078 F%H - KHEF(Desoxyrhaponticin)®? Ca1H2305 403.1387 403.1395 2.024 241.0867(100), 225.0556(15), 197.0603(3) M
103c 30.89 Ducheside A CH15012 447.0558 447.0563 1.203 315.0143(86), 299.9907(100), 270.9881(20), 242.9934(1)
104c 31.37 3-O-Methyl ellagic acid 3'-rhamnoside C21H17012 461.0714 461.0723 1.969 315.0143(87), 299.9908(100), 270.9908(4), 169.0140(18),
125.0242(13)
105¢ 3144  3,3-di-O-Methyl-4-O-xylopyranosyl-ellagic acid CauHi7O, 4610714 461.0720 1.296 446.0488(7), 328.0222(63), 312.9987(100), 297.9753(52), M
285.0038(16)
106c 3178  Methyl ellagic acid®® Ci5H705 315.0135 315.0145 3.226 299.9909(100), 266.9803(2), 228.9881(2), 169.0120(2) M, H
107c* 3213  3,7,8-Trihydroxy-5,10-dioxo-5,10-dihydro[1]benzopyranol[5, 4, CapHi7Os  585.0511 585.0520 1.623 415.0309(4), 300.9986(100), 229.0140(4), 169.0140(17), ,
3-cde][1]benzopyran-2-yl4-O-galloyl-xylopyranoside 125.0243(15)
108c 3251  4-O-(4"-O-Galloyl-rhamnosyl) ellagic acid® CaHieO1s  599.0667 599.0672 0.733 447.0564(13), 300.9985(100), 169.0140(9), 125.0242(9) H
109 3254  8-((2,3,4,5,6,7-Hexahydroxyheptanoyl)oxy)-10,11-dihydroxy-9-(  CsHssO13  711.3950 711.3953 0.523 665.3953(2), 503.3376(100), 473.3271(2), 441.3388(3), H
hydroxymethyl)-1,2,6a,6b,9,12a-hexamethyl-1,3,4,5,6,6a,6b,7, 409.3118(6)
8,82,9,10,11,12,12a,12b,13,14b-octadecahydropicene-4a(2H)-
carboxylic acid
110d 3256 A% % (Naringenin)® CisH110s 271.0600 271.0610 3.321 242.9919(13), 228.9895(11), 204.9890(50), 151.0034(65), M
119.0500(73)
111g 3267  6-Formyl-2,5,7,8-tetrahydroxy-4-methyl-9,10-dioxoanthracene C17H¢Og 357.0241 357.0248 1.965 338.9887(1), 299.9908(100), 254.9859(12), 216.0062(2), M
-1-carboxylic acid 116.9949(1), 92.9955(4)
112c 3328  4-0-(3"4"-di-O-Galloyl-rhamnopyranosyl) ellagic acid™! CaHnOp 7510777 751.0782 0.707 599.0657(25), 449.0724(6), 300.9986(100), 169.0140(8) H
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113c* 3360  2-(4-O-Galloyl-xylopyranosyloxy)-3-methoxy-7,8-dihydroxy CyHiO1s  599.0667 599.0670 1.451 429.0461(8), 315.0143(100), 299.9908(85), 283.0457(5), M
-[1]benzopyrano[5,4,3-cde][1]benzopyran-5,10-dione 169.0140(15)

114c 3382  3,3-di-O-Methylellagic acid® Ci6HeOg 329.0291 329.0298 2.086 314.0065(100), 298.9830(93), 285.0018(2), 270.9881(12)

115c*  33.94  3,3-di-O-Methyl-4-O-(2"-O-galloyl- xylopyranosy) ellagic acid®® ~ CxHx;O15  613.0824 613.0829 0.879 329.0291(100), 314.0065(59), 298.9829(38), M

283.0456(32),169.0140(34)

116c 3398  4-0-(3"4"-di-O-Galloyl- rhamnopyranosyl) ellagic acid/lsomer™  CayyHy;05  751.0777 751.0353 0.946 599.0674(25), 449.0723(6), 300.9986(100), 169.0140(8) ,

117c¢ 3411  3-O-Methyl-4-0-(3",4"-di-O-galloyl- rhamnopyranosyl) ellagic CasHasOz  765.0933 765.0940 0.903 613.0781(4), 449.0725(35), 315.0143(77), 299.9907(100), M, H
acid™ 169.0140(40),

118¢ 3592  Methyl 5,11-dihydroxy-9,9-bis(hydroxymethyl)-2,2,6a,6b,12a- CarHseO12  695.4001 695.4006 0.757 649.3966(3), 487.3425(100), 423.3256(5), 207.0498(3) H
pentamethyl -10-((3,4,5-trihydroxy-6-(hydroxymethyl)tetrahydro-
2H-pyran-2-yl)oxy)-1,3,4,5,6,6a,6b,7,8,8a,9,10,11,12,123,12b,13,
14b-octadecahydropicene-4a(2H)-carboxylate

119e 3726  Arjungenin® CaoHa706 503.3367 503.3374 1.300 485.3265(3), 473.3271(2), 409.3109(14) H

120a  37.86  6-ZH(6-Gingerol)™ Ci7H2504 293.1747 293.1755 2.846 236.1050(78), 221.1542(100), 205.1228(7), 192.1155(8)

121f 3807  MiZAAMEZ B(Anolignan B)E” CigH1702 265.1223 265.1230 2.692 216.9890(5), 157.0656(23), 106.0423(4), 93.0344(6)

122d 38.27 Brosimacutin C Ca0H2105 341.1383 341.1390 2.110 295.1336(100), 282.9781(13), 254.9857(52), 216.9891(21), M, H

192.9896(12)
123f 3841 M ARMRZE(Termilignan) CioH1603 295.1328 295.1334 1.860 280.1103(7), 276.9894(13), 157.0654(9), 106.0422(5) M, H
124e 4089 B EiEg(Asiatic acid) CaoH4705 487.3418 487.3424 1.373 487.3432(100), 409.3112(1) H
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Supplementary Figure 1 The structures of compounds identified in T. chebula (a) and T. bellerica(b)
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