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ABSTRACT: Objective
from Ganoderma lucidum by ultra performance liquid chromatography-quadrupole time-of-flight mass spectrometry
(UPLC-Q-TOF-MS). Methods Based on the advantages of UPLC-Q-TOF-MS with high separation efficiency and

high resolution, the mass spectrometer detection conditions (including the ion detection mode, ion source temperature

To establish a rapid and high-throughput qualitative method for analysis of triterpenoids

and collision energy) were optimized. The mass spectral fragmentation patterns and characteristic fragment ions of
triterpenoids were summarized, and a standard spectral library of triterpenoids from Ganoderma lucidum was
constructed. Meanwhile, sample spiking verification experiments were introduced. Combined with the retention time
and accurate mass-to-charge ratio information of spiked samples, actual samples and reference standards, the rapid
identification of triterpenoids was realized. Results ~After optimization, the mass spectrometry detection was employed
electrospray ionization in negative-ion mode, with an ion source temperature of 450 °C, a voltage of —4500 V and a
collision energy of 45 V. Combined with standard substance comparison and triterpenoid cleavage rules, a total of 32
kinds of triterpenoid components and 5 kinds of unknown triterpenoid components were identified. Conclusion This
analytical method has excellent separation performance, high sensitivity and strong specificity. It enables rapid
qualitative identification and preliminary structural elucidation of triterpenoids from Ganoderma lucidum. It is
applicable to the chemical composition characterization and quality control of Ganoderma lucidum and also provides a

methodological reference for further research of triterpenoid active substances.

KEY WORDS: triterpenoids from Ganoderma lucidum; fragmentation rules; standard spectrum library; component
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Selection of ion source detection mode for GLB substances
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Table 1 Identification of triterpenoids in XKA sample
3] A RSN -
215 sy’ 437 o : 2% /ppm FEWERET
" [¥1] /min [M-H] [M-H] PP [
B, 511.27, 481.22, 467.28, 437.23,
REMW Cs C30H405 19.39 529.2807  529.2810 0.6 301,18, 189.12
g s 553.28,511.26, 467.28, 449.26,
REIHR K C3,Hu400 31.11 5712913 571.2920 1.2 303.19, 147.08
202D)-BEEA LR A CarHiO6 38.62 455.2439  455.2429 2.2 395.22,383.22, 35123, 335.20,
41 247.13, 149.06
REMDFE  CHWO, KK 5273014 kM ki 2094982730118, 24715,
9.06, 111.04
. 439.24,395.25, 301.18, 287.
IRER A C,7H3506 4120 4572596  457.2601 1.1 16, 247.13. 149.06
R, 471.23,453.22,441.19, 328.13,
IRZ R D2 CyH3505 47.61 513.2494  513.2512 3.5 299.16, 195.10
TR 513.28, 469.29, 451.28, 301.17,
REM G C30H405 22.06 531.2963  531.2960 -0.6 265.14. 24914
T 493.26, 467.28, 449.27, 301.18,
RZWHR H C30H4007 26.43 511.2701 511.2710 1.8 249,14, 147.08
20-FHR 2R G C3oH4400 A 547.2913 A A H 329.28, 52“'211’ ﬁ627'28’ 30118,
42 65.14, 129.05
A 555.29, 511.30, 469.29, 451.28,
REWR K C3,Hy600 32.70 573.3069  573.3064 -0.9 303,19, 265.14
B, 511.26,467.27,299.16, 263.12,
RZR D2 C30H405 41.29 529.2807  529.2807 0.0 249,14, 147.08
s 49527, 451.28,301.18, 283.17,
g Cl C30H4,04 46.47 513.2858  513.2862 0.8 24713, 149.06
B 513.28, 469.29, 401.23, 289.18,
REZM1 C30H4405 12.07 531.2963  531.2960 -0.6 249,14, 129.05
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REIHR D C30H4004 4425 511.2701 511.2712 22 247,13, 149.06
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RZM D C30H4,04 46.43 513.2858  513.2864 1.2 24713, 149.06
I, 551.26, 509.25, 479.20, 465.26,
REMF C3,H4,00 52.16 569.2756  569.2760 0.7 4475, 147.08
s 497.29, 453.29, 303.19, 287.16,
RN C Cs0H404 14.48 5153014  515.3015 0.2 193.08, 149.09
. 499.30, 455.31, 303.19, 287.16,
RZW C2 C30H607 16.80 517.3171 517.3178 14 19510, 15111
REIGRE C30H4005 34.66 5272650  527.2652 0.4 509.25,491.24, 447.25, 299.16,
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IRZ R SP1 Cy7H4006 17.63 4592752 459.2749 -0.7 20911, 137,09
s 49527, 451.28,301.18, 193.08,
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4] AR Bs _ > 5 5 5
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REIGR F C30H350; 47.01 509.2545  509.2543 —0.4 24713, 147.08
416 RZ Mg B Cy7Hi506 10.91 4572596  457.2566 6.6 413.26, 395.25, 303.19, 249.14,

163.11, 109.06
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