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Rapid Analysis of Chemical Components in Tripterospermum chinense ( Migo) H. Smith Based on HPLC-
LTQ-Orbitrap-MS/MS Technology
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ABSTRACT: OBJECTIVE An efficient and stable HPLC-LTQ-Orbitrap-MS/MS method was developed to analyze and identify the
chemical constituents from Tripterospermum chinense ( Migo) H. Smith rapidly. METHODS The chemical components in T. chinense
were analyzed by high performance liquid chromatography linear ion trap orbital trap tandem mass spectrometry ( HPLC-LTQ-Orbitrap-
MS/MS). HPLC-LTQ-Orbitrap-MS/MS was used to analyze the chemical components in T. chinense quickly. The accurate molecular
weight, reference substance and multistage fragment ion information of the compounds obtained by HPLC-LTQ-Orbitrap-MS/MS scan-
ning, combined with relevant literature and fragmentation regularity, were used to achieve the accurate qualitative analysis of
T. chinense. RESULTS A total of 92 chemical constituents were identified, including flavonoids, terpenoids, organic acids, anthra-
quinones, saccharide, ester and the others. Among them, compounds 3, 4-di-O-caffeoylquinic acid . (2S, 3S, 4S, 5R, 6S)-6-[2-(3,
4-dihydroxyphenyl ) -5-hydroxy-4-oxochromen-7-yl ] oxy-3, 4, 5-trihydroxyoxane-2-carboxylic acid ., (1S, 4aS, 7S, 7aS)-1-[ (2S, 3R,
48, 5S, 6R)-6-[ [ (E)-3-(3, 4-dihydroxyphenyl) prop-2-enoyl ] oxymethyl -3, 4, 5-trihydroxyoxan-2-yl ] oxy-7-hydroxy-7-methyl4a,
5, 6, 7a-tetrahydro-1H-cyclopenta[ c ] pyran-4-carboxylic acid and Gle-Glc-octadecatrienoyl-sn-glycerol were identified for the first time
in this plant by GNPS database alignment. CONCLUSION A rapid qualitative analysis method of chemical components in 7. chinense
is established, which provides a scientific basis for the extraction and isolation of the chemical constituents of 7. chinense and its pharma-
codynamic material basis, and provides a certain reference significance for its quality evaluation and application development.
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1 HRER VR G E-L M T B8 B R 5 8K (HPLC-LTQ-Orbitrap-MS/MS) 1t % /4~ % &
Tab.1 Identification of chemical constituents of T. chinens by HPLC-LTQ-Orbitrap-MS/MS

No. tg Compound Formula m/z m/z m/z 8 m/z
" /min P m/z (Theoretical) ([M+H]*) ([M-H]-) /x10-6 (MS/MS)
1 3.19  Sucrose!)[78] CoHy0qy 341.108 4 341. 108 6 2.2 341.099 6,179. 055 9.,161. 045 4 149. 045 4
143.034 9.119.034 5 113. 024 4 101. 024 4
3.44  Gentiobiose ] CpHx 0y 341.108 4 341. 108 8 2.8 179.055 9.,113. 024 4 89.024 5
3 352 Lactosel7!] CpHp0y, 341.108 4 341.108 6 2.2 323.097 7.161. 045 4 143.034 9 125.024 4 |
95.013 9 89.024 5
4 352 Venoterpine”) CoHyNO 150. 091 9 150.090 8 -3.5 132.079 8.122.059 1
5 43 Citric acidD[78.10] CeHgO4 191.019 2 191.019 8 6.1 173.009 1,154.998 7,129.019 4 111.008 9 ,
87.009 67.019 2
6 4.47  Uridine! ) CoH 06N,  243.061 7 243.061 7 2.2 225.051 3 211. 036 ,200. 056 2,140. 035 3
111.02.,110. 024 8
7 534 Shanziside!7] Ci6H01y 391. 124 391.124 2 1.8 185.081 9.,167.071 3.149. 060 9
5.97  Gallic acidV[12] C;HgO5 169.013 7 169.014 4 7.2 125.024 5.79.300 7
9 6 DL-Phenylalanine 3] CoH{1NO, 166. 086 8 166. 085 8 -2.6 149. 058 6 ,131. 048 1,120.079 8
10 6.21  8,10-Dihydroxy sweroside!7 Ci6H01 375.129 1 375.129 3 2.0 169. 086 9
11 7.03  Sesamoside!7] C7Hp0p, 419.118 9 419.119 1 1.8 179.056 1
12 7.07 3 -Hydroxy-2-methoxyphenol-1-0-8-D-glu- C13H 609 315.071 6 315.072 1 3.2 109.029 6
curonic acid (7]
13 7.65 5 -(B-D-Glucopyranosyl ) -2-hydroxybenzoic C13H 609 315.071 6 315.071 8 2.4 153.019 3.109.029 6
acidl10]
14 7.86 Loganic acid-11-0-B-glucopyranosyl CypH3015 537.181 9 537.181 6 0.3 375.129 1 357. 118 6 213. 076 6 ,169. 086 9
ester!8:10]
15 7.95 3, 4-Dihydroxybenzoic acidl!!) C7HgO4 153.018 8 153.019 3 7.2 152.356 7.109. 029 6
16 8 Morroniside! 7! Ci7HyOy 405,139 7 405.139 7 L5  179.0558.161.045 5
17 821  Loganic acid(8:10] Ci6H24049 375.129 1 375.129 1 1.5 213.076 6 211.097 4 169. 087 ,161. 045 5
151.076 5.133.066,125. 060 9.,113.024 5,
95.050 4
18 842 1-0-Caffeoyl glucosel”! C5H;50q 341.087 3 341.087 5 2.3 179.034 9 135.045 2
19 8.65 8-FEpiloganic acidl7) Ci6H2401 375.129 1 375.129 1.1 213.076 5.151.076 4
20 9.02  4-Hydroxyphthalide[!!! CgHgO3 151.039 5 151.038 3 -4.6 133.027 4.123.043 1.,107. 048 3
21 9.05  Secologanosidel8:10] Ci6H»0py 389.108 4 389.108 3 1.1 345. 118 6,225.076 6 ,209. 045 4 183.066 2,
165.055 7,121.065 9
22 9.05 Swertiajaposide B[8:10] C15Hp0g 345.118 5 345.118 6 1.8 165. 055 6,121.065 9 ,113. 024 4 89.024 5
23 9.26  6'-0-B-D-Glucosyl genliupicmside:Svl()] CyHz0p4 517.155 17 517.155 5 0.7 221.066 3.,193.050 4 ,179. 056 ,161. 045 5 |
131. 035
24 9.38  4-Hydroxybenzoic acid[!!! C7HgO5 137.023 9 137.024 4 7.7 93.0347
25 9.4  Swertiamarine!8:10] CigHnOyp  373.113 4 373.113 2 0.8  211.061,193.050 5.179.056 1 165.055 8 ,
149. 060 8 .141.019 4 119. 035 .,113. 045 2,
101.024 5
26 9.49  Melilotoside!7] Cy5H;50g 325.092 3 325.092 4 L9 163. 04 .119. 050 3
27 9.82  Chlorogenic acid!l14] CiH 309 353.087 2 353.087 3 1.6 353.070 3,191.055 9,179. 035 ,173. 045 5,
161.024 4 (135. 045 2
28 10 6 -0-Acetyl shanzhiside methyl ester or CioHxg01» 447.150 2 447.150 1 0.9 375.067 1
8-0-acetyl shanzhiside methyl ester[7]
29 10.5  Swertiapunimarin!8-10] CpHp0,  519.1714 519.171 3 L0 179.071 3
30 10.69  Sweroside 8-10] Ci6Hx00q 359.134 2 359.1327 -2.8 197.079 4.179. 069 ,151. 074 2 127. 038
31 10.71  Secoxyloganinl9:15] C7Hp0qy 403. 124 403.123 9 0.9 357.118 6 313. 128 8 195.066 1,151. 076 4
32 10.73  Aesculetin!) (GNPS) CoHgOy4 177.018 8 177.019 2 5.5 149. 024 4 133.029 5.,105.034 7 .89. 039 8
33 10.95  Caffeic acid[4] CoHgOy 181. 05 181. 049 -3.0 163.038 9,145. 028 4 135. 044
34 1117  8-Epigalloic acid methyl ester(7] Ci7Hx019 3901.1604  391.158 9 -2.4 373.146 7 211.094 9 193.084 5.179.069 1,
127.037 8
35 1141 8-Epikingiside!!!] Ci7Hp01, 403. 124 403.123 9 1.0 179. 056 ,161. 045 5.125.024 4 113.024 5
36 11.62  Carlinoside!7] CosHog015 579. 135 579.134 6 0.3 357. 061
37 1177  Secologanin!!5] Cy7H019 389. 144 8 389.143 3 -2.3 177.053 3.,165.053 3,151.037 8
38 1179  Fithyl caffeate'0] CyHp04 200.0814  209.080 2 -3.0 191. 069 ,181. 048 3 167. 069 1,149.058 6,
135.043 1,109.027 5
39 11.86  Saponarin!8! CyH30015 595.166 3 595.164 1 -2.8 577.151 5 433.110 8 415.098 8
40  11.86  Isoorientin-7-O-rhamnose 1] CyH30015 595. 166 3 595.164 1 -2.8 559. 141 2 541. 130 6 ,523. 120 4 499. 119 7,
475.120 3
41 11.86  Trifolin(11] CyHyOyy 449.108 4 449.106 5 -3.0 287.053 3
42 11.87 2”—()-rharrmopyransnyl-lrifoliside:”] CyH30045 593.150 7 593.150 3 0.3 473. 108 4 353. 066 4 323.055 6 .297.040 5
43 12.07  Isoorientin9+15] CyHyyOpy 449.108 4 449.106 7 -2.5 431.094 6 413.084 3 395.073 8 383.074,
353.063 5.329.063 6
4 12,18  Gentiopicroside(8:10] CiHop0g 357.1186  357.117 3 -2.0 195.063 8.,177.053 3,151.037 8.,149.058 5
45 12.46  Shanzhiside methyl ester(78] Ci7H01, 405. 139 7 405.139 2 0.2 207.050 8
46 129 Lancerin/ 1] CioH 5019 405.082 2 405.082 2 1.4 387.071 5.369. 060 9 351.050 7 315.050 5,
297.039 9
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#4552 1( continued )

No. tR Compound Formula m/z m/z m/z 8 m/z
" /min po m/z  (Theoretical) ([M+H]*) ([M-H]-) /x10-° (MS/MS)
47  13.01 Isovitexin-7-O-rhamnose!!!] CyyH30y4  579.171 4 579.169 3 -2.7  561.156 6 499.120 4 433.11 415.09 9,
397.089 5.379. 078 9 313. 068 7
48  13.41 Isovitexinl7-15] CyHy0Opp 4331135 433.1122 -1.8  415.099 6,397.089 2 ,379. 078 7 367.078 8 ,
337.068 5.313. 068 6,283. 058 2
49 13.48  Isorhamnelin-3-O-B-D-glucosyl-4’-0-8-D-glu-  C3H30p7  639.156 1 639.155 6 0.1 477.124 315.071 8
cosidel7]
50 13.65 Gmephiloside!) (9] CyHxOpp  463.087 6 463.087 7 1.3 445.077 301.034 9 255.029 7
51 13.76 Isoquercitrin!) (9] CyHyOpp  463.087 6 463.087 5 0.8  301.034 9.245.045 6.151. 003 7
52 13.87 Ferulic acid®10] CioH1gO4  193.050 1 193.050 5 4.8 178.027 1.,149.060 9137.024 4 134. 037 4,
93.034 9
53 13.91 Citreoroseint!! CisHjgOg  285.039 9 285. 040 3 3.1 286.043 4 285.04 257.045 2 241.050 3,
239.034 6,229.050 2 213.0554 211.040 2 |
. 201.019 2
54 13.94 Tuteolin[10] CisHigOg  287.035 5 287.053 4 -2.5  269.042°4 259.058 6.245.042 9 241.047 9,
161.022 1,153.017 1,135.043
55 13.97 (2S,35,4S,5R,6S)-6-[ 2-(3,4-Dihydroxyphe- C,H;gOp, — 461.072 461.072 1 1.3 357.061 2 327.050 7,285.040 1.,133.027 1
nyl ) -5-hydroxy-4-oxochromen-7-yl ] oxy-3, 4,
5-trihydroxyoxane-2-carboxylic acid®) (GNPS)
56 14.33 Loliolide! 17T CjHig03  197.117 8 197.116 2 -2.6  179.105 5.161.095 1.,133. 100 4.105. 069 1,
91.053 5
57 14.64 3 4-di-O-Caffeoylquinic acid? CysHy 01, 5151189 515.119 1.1 353.087 2,191.056,179.034 9 173.045 6 ,
161. 021 4,155.034 8.135.042 1
58 15.08 (1S,4aS,7S,7aS)-1-[ (25,3R,4S,55,6R)-6- CysH3013  537.160 8 537.160 2 0.1 375.129 1 357.097 7.195. 066 2.,179.034 9,
[[(E )-3-(3, 4-dihydroxyphenyl ) prop-2- 161. 024 4 151. 076 6 ,135. 045 2
enoyl oxymethyl ]-3 4, 5-trihydroxyoxan-2-yl ]
oxy-7-hydroxy-7-methyl-4a,5,6,7a-tetrahydro-
1H-cyclopenta [ ¢ ] pyran-4-carboxylic acid?
(GNPS)
59 15.47 Aloe emodin!!!] CysH0s 269. 045 269.045 1 2.6 151.003 5,149.024 3.107.013 6
60 16.02 l-O-Caplylnylsucrose[ﬂ CyoHzg01p  467.212 8 467.212 9 1.3 421.207 3. 289.165 3 .161.045 6
61 16.18 Salicylic acid[%] CHgO3  137.023 9 137.024 4 7.9 93.0347.65.071 1
62 16.74 10-O-Feruloyl-6"-O-rhamnoyl catalpol 7] C3HyO07  683.218 7 683.218 7 0.8 521.188 4
63 17.59 2,4-Dihydroxy benzyl alcohol!!!] C;7HgO3 141. 055 2 141.054 1 -3.8 123.043 1.109.027 5
64 18.75 Quercetin!)[8:10] CisHjgO;  301.034 8 301. 034 8 1.6 273.040 1 257.045 2 229.050 4.193.014 1,
178.998 5.151. 003 7,121. 029 5.107.013 9
65 196 13 ,7-Tn'hydroxy»s—methoxyxamhone[17] CgHy00¢  275.055 6 275.054 5 -1.8 2450425
66 19.64 Bellidifolin®] CiyHi0s  273.0399 273.040 2 2.9 258016 6
67 20.61 Rhodanthenone!®] CiyHy07  289.034 8 289.035 2.4 274.011 6,174.062 6
68 20.68 Apigeninl10] Cy5H,505 269. 45 269. 045 1 2.4 269.044 9 201. 055 3.151. 003 5.,107. 013 6
69 20.77 1,3,5-Trihydroxyxanthone! 6] Ci3HgOs 243,029 3 243.029 6 3.3 215.034 8.199.039 9
70 21.13 Diosmetin! 0] CigH1206  299.055 5 299.055 8 2.6 285.0356284.032 1
71 2117 13 ,6,7—Tetrahydr0xyxanth0ne[18] Ci3HgOg  259.024 2 259.024 5 2.9 258.884.241.047 3 231.029 6
72 21.27 ( -)-Pinellic acid!7! CigH3,0s  329.232 8 329.233 1 2.6 2111338
73 21.89  Apigenin-6-C-xyloside”! CyH 1309 401.087 2 401.087 2 1.3 121.0296
74 23.44 (10E)-9,12,13-Trihydroxy-10-octadecenoic CigH305  320.232 8 329.233 2.3 2011129
acidl7]
75 24.73 1,2 8-Trihydroxy-5 ,G—dimethoxyxanthone[”] CisH1,07  305.066 1 305. 065 -1.9  290.039 9.287.053 2
76 25.37 1,7-Dihydroxy-3 ,8-dimethoxyxanthone! ] CisHpOg  287.055 5 287.055 9 3.1 272.0322.257.006 4
77 25.37 1,3-Dihydroxy-7,8-dimethoxyxanthone! ! CisHpOg  287.055 5 287.055 9 3.1 272.0322.257.006 4
78 26.03 18, 2a, 3a, 24-Tetrahydroxyurs-12-en-28-0ic  C3oH 04  503.337 2 503.337 1 0.7  485.3254 391.299 6
acid(7]
79  271.45 2 '-Acetamido-3'-phenylpropyl 2-benzamido-3- Cy;HxgN,O, 445.2127 445.211 -2.7 385.188.252.099 9 224.105 1,194. 116,
phenyl propionate 6] 134.095 2.117.068 8
80  27.61 2a,3B,24-Trihydroxyurs-12-en-28-oic acidl7] C3oHyg05  487.342 3 487.342 3 1.1 469.331 6 443.315 6
81 27.8 3 p,6a,24-Trihydroxyolean-12-en-28-oic C3Hyg05  487.3423 487.342 3 1.0 469.331 6 443.315 6
acid[7]
82 28.77 Clc—Clc—octadecatrienoyl—sn»glycemlz) Cy3Hsg014  675.359 2 675.358 5 0.2 397.134 4 277.216 8 235.082 415. 145
83 28.82 Emodin!)[14] CysH0s 269. 045 269. 045 2.2 269.044 9 225.055 4
84 28.89 13-HPODEL"] CigH304 3112222 311.222 4 2.1 293.211 8.249.221 7
85 28.97 8-Hydroxy-1,2 ,6—trime—th0xyxanth0ne[11] Ci6H1406  303.086 9 303.085 3 -3.2  288.0608,273.037 5.271.058 3
86 29.26 18,2, 3a, 24-Tetrahydroxyursa-12, 20 (30)- CyoHuOg 501321 6 501.321 6 L1 4713105
dien-28-oic acid7!
87 31.02 Dibutyl phthalate[16] CiHp0,4  277.1439 271.144 5 3.7 233.1544.147.008 7.134.037 3 .127. 112 9,
121.029 5
88 3154 Quillaic acidl7] CyHye0s  485.326 7 485.326 4 0.6 467.3172455.3159
89  33.69 Maslinic acidl10! CyHygOy 471347 4 471.347 1 0.5 407.3313.175.159 6.117.030 8
90 3399 Corosolic acid!10] CyHyg04  471.347 4 471.347 5 1.3 4233261
91  40.14 Oleanolic acid!)(8:10] C3oHyg03 4553525 455.352 7 1.6 408.334 6 407.331 2
92 40.19 Ursolic acid(8:10] CyHyg03  455.3525 455.352 6 1.4 455.8051,272.581 1

T D 2R AR S 52 Sl AR T S A )
Note ; identified by comparison with the reference substance ;2 first identified in this plant.
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Fig. 1 Total ion chromatography of T. chinense( postive ion mode)
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B2 MAHEHTIC(H&EFHEX)
Fig.2 TIC of T. chinense( negative ion mode )
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