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Study on Chemical Constituents in Thamnolia Subuliformis (Ehrh.) W.Culb. by UHPLC-Q-Exactive
Focus-MS/MS

LI Shasha', DI Zhibiao', HU Jing', LI Yajuan’, MAO A’juan', LI Fan', LI Fang'| ZHANG Hong',
WANG Weifeng]*(l.Shaanxi Provincial Academy of Traditional Chinese Medicine, Xi’an 710003, China; 2.Shaanxi University
of Chinese Medicine, Xianyang 712046, China)

ABSTRACT: OBJECTIVE  To conduct a rapid qualitative study on the chemical constituents of the methanol extract in
Thamnolia subuliformis (Ehrh.) W.Culb. by UHPLC-Q-Exactive Focus-MS/MS. METHODS  The chromatographic separation
was performed on a Waters Acquity UPLC BEH C¢(2.1 mmx50 mm, 1.7 um) column with acetonitrile(A)-0.1% formic acid
aqueous solution(B) as mobile phase for gradient elution, the flow rate was 0.3 mL-min™ and the column temperature was 30 °C.
Mass spectrometry was performed using an electrospray ionization and data was collected in negative ion modes, and the detection
range was m/z 80—1 200. The chemical constituents in Thamnolia subuliformis (Ehrh.) W.Culb. were identified rapidly and
comprehensively based on the accurate relative molecular and combined with literature data and reference substances. RESULTS A
total of 39 chemical constituents were speculatively identified, including 9 mono-substituted phenyl rings, 11 depsides, 5
depsidones, 2 dibenzofuran, 10 lipids, and 2 others. CONCLUSION  The chemical constituents in the Thamnolia subuliformis
(Ehrh.) W.Culb. can be identified accurately and rapidly by this method. Among them, 3 compounds(fS-resorcylic acid, usnic acid,
atranorin) are unambiguously identified by comparing with reference standards, 19 compounds are found from Thamnolia
subuliformis (Ehrh.) W.Culb. for the first time. This paper can provide the important basis for study on pharmacodynamic material
and substitute development of Thamnolia subuliformis (Ehrh.) W.Culb..

KEYWORDS: Thamnolia subuliformis (Ehrh.) W.Culb.; UHPLC-Q-Exactive Focus-MS/MS; chemical constituents
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Tab. 1 Identification analysis of each chemical constituent in Thamnolia subuliformis (Ehrh.) W.Culb.
g W AFR WEE met O g ~ Yt zr
min x10 SCHk
1 297 1-2,3-dihydroxy-5- CH,0, 181.0511 181.0506 2.76 48993511 181.0509, 137.061 1, 122.0376 71
methoxyphenyl)ethanone
2 4.19 B C¢H,0, 167.0353 167.0350 1.80 60960 302 167.0350, 149.024 6, 123.0454, [14-15]
105.034 8
3 4.35 methyl-haemtommate C,H,(Os 209.0460 209.0455 2.39 167 449 728 209.046 1, 177.019 6, 149.024 6, [16]
133.029 8, 121.0297, 105.034 8
4 475 4RI 2-FEI-6-FIIE CH,O, 181.0510 181.0506 2.21 1892819673 181.0511, 163.0403, 137.061 1, 71
HR 119.050 5
5 5.65 3-hydroxy-2-methoxy-4- C,H,0y 239.0566 239.0561 2.09 64 068 001 239.0564, 195.0667, 180.043 2, [17]
(methoxycarbonyl)-5- 149.024 7, 122.037 6, 105.034 8
methylbenzoic acid
6 574 3, 4RI C¢H,O, 151.0404 151.0401 1.99 635429166 151.0405, 123.0454, 105.0349, [18]
81.034 7
7 5.75 2-hydroxy-4-methoxy-3- C,H,0y 239.0566 239.0561 2.09 325452618 239.0552, 195.0667, 180.043 0, [17]
(methoxycarbonyl)-6- 148.016 8, 122.037 7, 105.034 8
methylbenzoic acid
8 6.94 HXRMR CoH (O, 419.0627 419.0620 1.67 840 255 400 419.063 1, 375.0727, 211.0252, [16, 19]
167.0352, 123.0454
9 7.58 YTHER C,H,,0, 357.0624 357.0616 2.24 21159322 357.063 0, 313.0729, 225.0570, [20]
121.030 0
10 7.59 cetraric acid C,H,0, 401.0886 401.0878 2.00 22020282 401.089 5, 357.063 1, 313.073 2, [14]
269.084 3, 225.0568, 121.0300
11 7.61 conhypoprotocetraric acid ~ C,H,;Oy  359.078 7 359.0772 4.18 3590429 359.078 5, 341.067 7, 315.0887, [16]
297.0779, 271.098 7, 253.087 8,
227.108 6
12 7.90 tetrahydroxyeicosanoic acid C,H, O, 3752761 3752752 2.40 59975327 3752759, 357.2657, 339.256 4, [16,21]
245.140 6, 187.097 8
13 8.37 hypoconstictic acid C,H,,0, 387.0730 387.0722 2.07 207 591 242 387.073 2, 299.093 4, 179.0353 [16]
14 8.45 haemathamnolic acid C,H,;0,, 403.0678 403.0671 1.74 611968 415 403.0679, 359.078 9, 211.0253, [15]
167.035 3, 149.024 7, 123.0454
15 8.48 tetrahydroxyheneicosanoic  C, H,0, 389.2917 389.2909 2.06 109 692 992 389.2917, 371.2811, 353.2717, [21]
201.113 8
16 9.02 pentahydroxytetracosanoic ~ C,,H,;O, 4473335 4473327 1.79 2215548343 4473338, 429.323 5, 399.3136 [21]
acid
17 9.05 HRE C,H,;0, 375.0728 375.0722 1.60 101 320 608 375.073 0, 211.0253, 167.0352, [14,22]
149.024 6, 123.0455
18 9.10 cryptostictic acid C,H,O, 387.0730 387.0722 2.07 86441751 387.0739, 343.083 7, 311.0575, [16]
299.093 9, 267.067 4, 229.051 6
19 9.11 tetrahydroxydocosanoic C,,H,,Oy 4033072 4033065 1.74 413 948 330 403.307 4, 385.296 4, 215.128 9, [16]
acid 179.0352
20 9.14 1 AR C,,H 0, 389.0886 389.0878 2.06 36550363947 389.087 0, 345.098 6, 327.088 6, [16]
225.0409, 181.0510, 163.0404,
137.061 1
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v W e AR WEE Wl U g i %
min x10 SCiik
21 9.18 2-hydroxy-6-methoxy-4- CH,,0, 181.0504 181.0506 -1.10 199235879 181.0511, 163.0402, 137.0610, [7]
methylbenzoic acid 122.0379
22 923 3p-FH-Sa8u-MF AEM CuH,0, 4253047 4253061 329 75044961 4253048, 383.0553, 219.0079, [23]
§-6,9,22- =% 181.0514, 163.040 7
23 9.45 placodiolic acid CH,)0y 375.1091 375.1085 1.60 4258576675 375.1093, 181.0511, 163.0405, [16]
137.061 1, 119.050 4
24 9.62 thamnoliadepsides A CHO¢  329.1040 329.1031 2.73 9228321 329.1045, 191.0358, 179.0357, [24]
147.046 1, 137.061 4
25 9.74 tetrahydroxytricosanoic CH,O, 417.3228 417.3222 1.44 4097692350 4173239, 3993117, 259.1919, [21]
acid 229.1450
26 10.06 pentahydroxytricosanoic C;H,O, 4333180 4333171 2.08 192 730 954 433.3190, 388.3154, 387.3126, [21]
acid 199.134 3
27 10.17 hemathamnol CsH,Oy 359.0782 359.0772 2.78 28 781 159 359.077 3, 167.0357, 149.0250, [14]
123.045 7
28  10.47 6-ethy-6-n- C,,H, Oy 431.3386 4313378 1.85 1246245609 431.3386, 413.3275, 395.3204, [16]
pentylpentadecan- 243.160 1
4,5,7,8,15,-pentol-15-
acetate
29 11.14 19-acetoxyprotolichesterinic C, H,,O, 381.2270 381.2283 -3.41 31650425 381.2274, 335.2224, 313.2403, [15]
acid 223.096 4, 201.1143
30  11.44 everninic acid C,H,,0, 181.0505 181.0506 -0.55 1701378362 181.0513, 163.0405, 137.0612, [14]
119.050 6
31 11.44 EffAKR C,,H Oy 373.0938 373.0929 241 33718232574 373.0932, 181.0511, 163.0405, [22]
137.061 2, 119.050 5
32 12.57 chloroatranorin C,,H,,O,Cl 407.0552 407.0539 3.19 15 849 976 407.0559, 215.0129, 197.002 1, [16]
171.022 7
33 1266 10,12-5F3E-8,14- 550 CuH, 0, 5313920 5313902 339 35233151 5313917, 489.383 1, 471.3716, [23]
4,4,18,18-4 H1 %E-1,21- 59.014 2
ZHRRYEE
34 12.98 thamnoliadepsides B CH;sO, 345.0989 345.0980 2.61 4717052497 345.0989, 181.0512, 163.0406, [24]
137.0612, 119.0507
35  14.41 protolichesterinic acid C,,H,,0, 3232239 3232228 3.40 5948241 323.223 6, 305.2129, 279.233 6, [15]
261.222 8
36 15.44 HiE@R CH,0, 359.1147 359.1136 3.07 4030670985 359.1149, 181.0512, 163.040 5, [16,22]
137.061 2, 119.050 6
37 15.98 WAER CH,O; 343.0835 343.0823 3.50 41052323 343.083 3, 328.0600, 313.036 8, [14,22]
299.093 6, 259.0619, 231.0670,
83.014 1
38 16.59 BIRHR CHsOy 373.0943 373.0929 3.75 13485309 373.0949, 195.066 8, 181.0510, [15-16, 19]
177.019 8, 163.040 8, 133.0299,
119.050 5, 105.0350
39 19.80 MR CH,,0, 279.2339 279.2330 322 156 972 132 279.233 8, 258.473 5 [23]
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