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Abstract Objective : To establish a quality assessment method for lichens of Thamnolia subuliformis ( Ehrh. )
W. Culb. based on HPLC fingerprint, and qualitative analysis of the chemical constituents by ultra — high

performance liquid chromatography coupled with quadrupole/electrostatic field orbital trap high resolution mass
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spectrometry (UHPLC - Q Exactive Focus MS/MS). Methods: Agilent TC - C;; (250 mm x 4.6 mm, 5 pm)

chromatographic column was used, the mobile phase was methol —0. 1% phosphoric acid with gradient elution at

the flow rate of 1.0 mL + min ", the column temperature was 30 °C , the detection wavelength was 254 nm, and
the injection volume was 10 pL. HPLC fingerprints of lichens of Thamnolia subuliformis was established. The soft-
ware of similarity calculation for traditional Chinese medicines fingerprints ( version 2012) was used to establish
the fingerprinting of lichens of Thamnolia subuliformis. The chemical constituents were analyzed by UHPLC — Q
Exactive Focus MS/MS, The chromatographic separation was performed on a Waters Acquity UPLC BEH C,q
(50 mm x2. 1 mm, 1.7 pum) 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 spec-
trometry was performed using an electrospray ionization and data was collected in negative ion modes in the range
of m/z 80 —1 200. Results: Eight common peaks were identified from fingerprints of 10 batches of samples. The
RSD values of relative retention time of 8 common peaks of chromotograms of samples were all below 0. 5% and
the similarities were above 0.9. 4 of the identified peaks were further confirmed by UHPLC - Q Exactive Focus
MS/MS as squamatic acid, baeomycesic acid, thamnoliadepsides B, barbatinic acid. Conclusion: The estab-
lished method of fingerprint is stable, reliable, and specific, which can be used for quality evaluation of lichens of
Thamnolia subuliformis.

Keywords : Thamnolia subuliformis ( Ehrh. ) W. Culb. ;
Exactive Focus MS/MS; qualitative analysis

HPLC; fingerprinting; quality evaluation; UHPLC - Q
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Fig. 1

HPLC fingerprint of 10 batches of lichens of Thamnolia subuliformis
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Tab.1 Relative peak areas of common peaks in the fingerprint of 10 batches of lichens of Thamnolia subuliformis
I = XTI I X (relative peak area)
(peak No. ) S1 S2 S3 S4 S5 S6 s7 S8 $9 S10
1 0.045 9 0.017 4 0.016 8 0.017 4 0.0259 0.016 8 0.017 8 0.017 9 0.018 1 0.020 4
2 0.151 9 0.007 8 0.005 0 0.006 3 0. 006 4 0.036 7 0.0150 0.037 4 0.050 3 0. 056 2
3 0.1250 0.061 7 0.026 1 0.0333 0.021 6 0.0855 0.093 2 0.054 6 0.059 7 0.085 4
4 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0
5 0.040 6 0.017 7 0.020 1 0.021 4 0.016 4 0.030 2 0.027 2 0.037 2 0.029 2 0.038 5
6 0.518 1 0.794 2 0.641 6 0.810 6 0.623 0 0.738 0 0.474 0 0.739 4 0.7320 0.799 9
7 0.039 9 0.013 1 0.002 6 0.002 8 0.004 7 0.007 9 0.014 8 0.001 3 0.0117 0.017 6
8 0.023 0 0.012 8 0.0100 0.019 7 0.011 6 0.0153 0.013 4 0.016 4 0.014 2 0.021 7

®2 10 fLXBFELEIE L FEREXHR B R E

Tab.2 Relative retention time of common peaks in the fingerprint of 10 batches of lichens of Thamnolia subuliformis

252 AR £ B [7] ( relative retention time)
(peak No. ) St 2 S3 S4 S5 S6 s7 S8 S9 S10 RSD/%
1 0.2114 0.2113 0.2113 0.2112 0.2116 0.2117 0.2112 0.2115 0.2116 0.2113 0.17
2 0.3507 0.3507 0.3506 0.3504 0.3511 0.3512 0.3507 0.3509 0.3510 0.3507 0.11
3 0.6998 0.6999 0.6993 0.6987 0.7002 0.7005 0.7004 0.7011 0.7013  0.700 9 0. 074
4 1.0000  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000  1.000 0 0.00
5 11313 1.1313  1.1310 1.1317 1.1313 1.1308 1.1299 1.1304 1.1305 1.1306 0.028
6 1.2588 1.2589 1.2588 1.2599 1.2589 1.2582 1.2572 1.2570 1.2566  1.2573 0. 056
7 1.4047  1.4047 1.4047 1.4046 1.1044 1.4034 1.4013  1.4014 1.4014  1.4017 0.11
8 1.5816 1.5810 1.5815 1.5836 1.5808 1.5799 1.5775 1.5770 1.5772 1.5773 0.12
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Tab.3 Similarity evaluation results of 10 batches of lichens of Thamnolia subuliformis
45 (peak No. ) S1 S2 S3 4 S5 S6 S7 S8 39 S10 R

S1 1. 000 0.971 0. 985 0.970 0.989 0. 981 0.991 0.979 0. 981 0.976 0.987
S2 0.971 1. 000 0. 994 0.999 0.992 0.999 0.973 0.999 0.999 0.999 0.997
S3 0. 985 0.99%4 1. 000 0. 994 1. 000 0.997 0.990 0.997 0.998 0.993 0. 999
4 0.970 0.999 0. 994 1. 000 0.992 0.998 0.970 0.999 0.998 0.999 0. 996
S5 0. 989 0.992 1. 000 0.992 1. 000 0. 995 0.990 0. 996 0.997 0.992 0.998
S6 0.981 0.999 0.997 0. 998 0. 995 1. 000 0.981 1. 000 1. 000 0.999 0.999
S7 0.991 0.973 0. 990 0.970 0.990 0. 981 1. 000 0. 980 0. 981 0.973 0.987
S8 0.979 0.999 0.997 0.999 0. 996 1. 000 0. 980 1. 000 1. 000 0.999 0.999
S9 0.981 0.999 0.998 0. 998 0.997 1. 000 0.981 1. 000 1. 000 0.999 0.999
S10 0.976 0.999 0.993 0.999 0.992 0.999 0.973 0.999 0.999 1. 000 0.997
R 0.987 0.997 0.999 0. 996 0.998 0.999 0.987 0.999 0.999 0.997 1. 000
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Fig. 2 Total ion chaormatogram

2.3.3  EEAbSE M O R AR IR
AT R TGO EZ LM -H] ™ i 5
BT IE A A, AR R, BEA B 10 R 2 &
K CO, \H,0 Z5/Nop 1o PRE IS E 4. 19 min B,

MR AL R B R, B TR E BN
B0, — S B ES TR T g m/z
167.035 0[ M - H] =, M4 %4 )78 DT e i 7 5K
N CeHy Oy, “HBHE R L —F Hy0, 778 m/z

RO S



- 590 -

W D K FE ChinJ Pharm Anal 2024, 44(4) @
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Tab. 4 Identification results of commom peaks
‘ TS I % HB R
e 1/ It IREA B TJAH#P:%% e
X (measured ) (actual ) (fragment ion) (error)/
(peak No.)  min (formula) e (compound )
m/z m/z m/z 10
4 53.551  CioHig0q 389. 088 6 389.087 8 389.087 0,345.098 6,327.088 6,225.040 9. 2.06 figh AR (squamatic acid )
181.051 0.,163. 040 4 .137.061 1
6 67.411 CoH;gOg 373.093 8 373.0929  373.093 2, 181.051 1,163.040 5,137.061 2. 2.41 AR (bacomycesic acid)
119.050 5
7 75.222  CigHi0, 345.098 9 345.098 0 345.098 9, 181.051 2,163.040 6, 137.061 2. 2.61 thamnoliadepsides B
119. 050 7
8 84.698  CioHy 0, 359.114 7 359.1136  359.114 9 181.051 2,163.040 5,137.061 2. 3.07 L (barbatinic acid)
119. 050 6
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Fig.3 MS/MS spectra of common peak 4(A), peak 6(B), peak 7(C), and peak 8(D)
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Fig. 4 Mass spectrometric fragmentation pattern of 3 — resorcylic acid
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Fig.5 Mass spectrometric fragmentation pattern of atranorin
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