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Abstract: In this study, the optimal extraction conditions of the total triterpenes from Ganoderma lucidum were investigated, and
the inhibitory effect of triterpenoids on lipoxygenase was evaluated. Single factor experiments and response surface method were used
to analyze the effects of extraction time, extraction times, liquid-to-material ratio, and ethanol concentration on the yield of triterpenes
from Ganoderma lucidum, and screen the optimal process parameters. High performance liquid chromatography-electrospray
ionization mass spectrometry (HPLC-ESI-MS) was used to analyze and identify the chemical constituents of the triterpenoid extracts
from Ganoderma lucidum. Lipoxygenase was used as the biological target molecule, and ultrafiltration mass spectrometry was used to
screen enzyme inhibitors and examine the inhibitory effect of the triterpenoids on lipoxygenase. The results revealed that the optimal
process conditions were material-to-liquid ratio of 1:30, ethanol concentration of 75%, three extraction times, and extraction time of
1.5 h. Under these conditions, the extraction rate of total triterpenes was 1.04%; five types of lipoxygenase inhibitors were screened
out from Ganoderma lucidum, which demonstrated a strong inhibitory effect on the activity of lipoxygenase at 1.0 U/mL. The order of
the inhibitory effect was as follows: ganoderic acid B (52.64%) >ganoderic acid C, (40.21%) >ganoderic acid D, (31.25%) >ganoderic
acid F (12.69%) >ganoderic acid A (10.82%). The experimental results showed that the extraction process parameters of red
Ganoderma lucidum triterpenes screened by the response surface methodology are accurate and reliable, and can be
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used for the processing and preparation of Ganoderma lucidum triterpenes. The active triterpenoid components in Ganoderma lucidum

can inhibit lipoxygenase, indicating their abilities to relieve inflammation. The research results can provide a theoretical basis for

further studies on the anti-inflammatory components in Ganoderma lucidum.
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%< 3 Box—Benhnken & it 77 R XA LR
Table 3 Box-Benhnken design scheme and test results

o ATE B cC D =&
RET pm bt ks R 3E%
1 1 0 0 0 1.00
2 1 1 -1 -1 0.50
3 1 -1 -1 -1 0.47
4 0 0 1 0 0.98
5 -1 0 0 0 0.97
6 0 0 0 -1 0.96
7 -1 1 -1 1 0.51
8 -1 -1 1 -1 0.46
9 1 1 1 -1 0.52
10 1 -1 1 -1 0.50
11 0 0 0 0 1.04
12 -1 1 1 -1 0.49
13 -1 -1 -1 -1 0.42
14 1 1 -1 1 0.53
15 -1 -1 -1 1 0.46
16 0 0 0 0 1.03
17 0 -1 0 0 1.00
18 -1 1 1 1 0.53
19 0 0 0 0 1.04
20 1 1 1 1 0.54
21 0 0 0 1.03
22 0 1 0 0 1.01
23 0 0 -1 0 0.99
24 -1 -1 1 1 0.52
25 -1 1 a4 - 0.45
26 0 0 0 1 0.97
27 0 0 0 1.02
28 1 -1 -1 1 0.50
29 1 -1 1 1 0.54
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Table 4 Variance analysis of regression equation for extraction rate of total triterpenes

I H F 5 Fa A ¥ F1& p1a BEE
A 1.84 14 0.13 55.39 <0.10x107 2 E
A-TBERE  4.67x10° 1 4.67x107 1.97 0.18

B-#H& 2.45%x107 1 2.45x107 1.03 0.33

C-R ¥ 3.47x107 1 3.47x107 1.47 0.25

D-f id] 6.05x107 1 6.05x10° 2.55 0.13

AB 1.00x10™ 1 1.00x10™ 0.04 0.84

AC 2.25x10™ 1 2.25x10™ 0.09 0.76

AD 4.00x10™* 1 4.00x10 0.17 0.69

BC 4.00x10™ 1 4.00x10™ 0.17 0.69
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D™2 0.07 1 0.07 30.09 <0.10x107
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B Aa 0.50 16
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1488. 1823, 357. 723. 405mV-s; 5 10 U/mL JI§
AR, S I I AUE: 1466, 1802, 351, 713
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Table 5 Ganoderma lucidum extract and lipoxygenase
binding strength table

. e L
%5
0.5U/mL 1.0U/mL 10 U/mL

1 39.79 40.21 38.14
2 51.33 52.64 50.89
3 9.56 10.82 8.96
4 29.95 31.25 29.45
5 11.98 12.69 11.37
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Fig.7 HPLC chart of the binding of Ganoderma lucidum

extract and lipoxygenase

7E: (a) stE4H; (b) 0.5U/mL; (c¢) 1.0 U/mL; (d)
10U/mL; 1: ZZBCy 2: ZEZMB; 3: REMA; 4
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Table 6 UPLC-Q-Extractive analysis of lipoxygenase inhibitors in Ganoderma lucidum

NO. tg/min Formula MS(m/z) MS?(m/z) Compounds
1 21.49  CsoHyO; 517.32 455,301,287,269,235  Ganoderic acid C,
2 23.23 C30HyO;  515.67 513,451,301 Ganoderic acid B
3 2396 C;30Hp 07 513.65 453,303,285 Ganoderic acid A
4 2539 C30Hs;053  529.66 511,467,317,301 Ganoderic acid D,
5 26.48 Cs3HypO9  569.68  543,511,467,437,301  Ganoderic acid F
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