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Abstract: [Background] Metacordyceps neogunnii was a kind of new resource with the potential
application value because it possessed multiple pharmacological functions. However, more active
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compounds were still worthy of exploring. The research of its active compounds mainly focused on
macromolecular or polar compounds up to date, few studies were paid to micromolecular or weak-polar
compounds. [Objective] The non-polar or weak-polar small molecular compounds of the petroleum ether
extracts from M. neogunnii were researched in this study, in order to improve the chemical fingerprint
database of the active substances in the M. neogunnii. [Methods] M. neogunnii were extracted with
petroleum ether by soxhlet extraction. The substance components were identified and analyzed by fourier
transform infrared spectrometry (FTIR) and gas chromatography-mass spectrometry (GC-MS). [Results]
According to FTIR, the analyses found that the components of extracts included the functional groups such
as C-H, C=0, C-0 and C=C; Through GC-MS method, 109 compounds including alkanes, arenes,
olefins, acids, esters, acohols, amines and others were identified. The non-polar or weak-polar small
molecular compounds such as steroids, aromatics, alkanes, amides, olefins and phenols were discovered
for the first time; And the relative contents of linoleic acid and its isomer were the highest, up to 38.33%.
[Conclusion] Many small active components from M. neogunnii were obtained by petroleum ether
extraction, which supplemented the chemical composition and provided scientific data for high
value-added utilization of M. neogunnii.

K eywords. Metacordyceps neogunnii, Petroleum ether extract, Structural composition, Analysis and identification
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Figurel Infrared spectrogram of petroleum ether extracts from Metacordyceps neogunnii
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Figure2 Thetotal ion chromatogram of petroleum ether extracts from Metacordyceps heogunnii
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Tablel Thechemical constituentsof petroleum ether extracts from Metacordyceps neogunnii

g (RENE o AR IR *ijai%
Retention Molecular  Matching
time (min) ozl id formula degree content
(%)

1 358  2-F3LC hE-2-E 2-Methylhexan-2-ol C7H1s0 80 0.05
2 490 A4 Cumene CoH12 87 0.04
3 6.18  Pifig Heptanoic acid C7H140; 80 0.03
4 11.47 -+ — 4% Dodecane CioHzs 81 0.01
5 13.66 1,2,3,4,5- 1. I HFK 1,2,3,4,5-Pentamethylbenzene CuHise 81 0.02
6 14.14 —+ =4 Tridecane CisHog 82 0.01
7 14.26 2-HI 325 2-Methylnaphthalene CuHio 93 0.03
8 14.46 1,2,3- =K 1,2,3-Trimethoxybenzene CoH1203 83 0.01
9 14.65 1-H %28 1-Methylnaphthalene CuHio 94 0.02
10 15.67 2,6- LR, 2,6-Dimethoxyphenol CgH1003 81 0.02
1 16.22 7512 1 Ik Butyl benzoate CuH140; 91 0.05
12 16.75 -+ U4 Tetradecane CiHzo 96 0.03
13 1711 2,7-—Hi3EZE 2,7-Dimethylnaphthalene CioHio 91 0.05
14 17.41 1,6- - Fi 3£ ZE 1,6-Dimethylnaphthalene CioHio 97 0.02
15 1753  2,3-—Hi3LZ% 2 3-Dimethylnaphthalene CioHio 93 0.02
16 17.69  —2KFLHE Diphenylmethane CizHio 91 0.01
17 1825  2,6-RUT S 2K 2,6-Di-tert-butyl-4-methyl phenol CisH240 95 0.03
18 1896  (E)-5-HIJk-2- 3L -2-/%# (E)-5-Methyl-2-phenylhex-2-enal C13H160 98 0.01
19 19.24 + T4 Pentadecane CisHsp 94 0.01
20 1934 246 —FNILHRE 2,4,6-Triisopropylphenol CisH240 83 0.01
21 2003 2,3-HIAE-1,1-FRHE 2,3-Dimethyl-1,1"-bipheny! CuaH1s 95 0.02
22 20.15 2,3,6- = F 328 2 3 6-Trimethylnaphthalene CizHi4 82 0.01
23 2038 2,2-HIJE-1,1-HRORE 2,2'-Dimethyl-1,1-biphenyl CuHia 87 0.01
24 20.48 1,6,7-=HI 2% 1,6,7-Trimethylnaphthalene CiaHia 87 0.01
25 20.64 1,4,6-- = %25 1,4,6-Trimethylnaphthalene CizHig 81 0.01
26 20.93 + —%¢fR Dodecanoic acid Ci12H240, 94 0.07
27 2126 1-(3,3,6a-=H3E-1a,2,3,5,68,6b- /N FIE NI [2,3-g) K I kIR-5-3E) 2. CiHisOs 80 0.01

Ye-1-ff 1-(3,3,6a-Trimethyl-1a,2,3,5,6a,6b-hexahydrooxireno

[2,3-g]benzofuran-5-yl)ethan-1-one
28 21.78 +75%¢ Hexadecane CieHzs 93 0.02
29 2220 H47KJRi Cedrol CisH260 81 0.01
30 22.96 2,6,10,14-P4 B Fe+75 B¢ 2,6,10,14-Tetramethyl hexadecane CaoHz2 86 0.02
31 23.23 =23 2- AR bE-1,2,3- = R R R Ci4H2,0g 83 0.16

Triethyl 2-acetoxypropane-1,2,3-tricarboxylate
32 2340  2-HiFE|75HE 2-Methylhexadecane Ci7Has 80 0.01
33 2357  WCIEHSLAILETRER Cyclohexylmethyl propyl oxalate C12H2004 80 0.02
34 23.77 1-(4-4 I BE2E5E) 2. 45¢-1- 1-(4-Benzylphenyl)ethan-1-one CisH140 83 0.02
35 2433 |-tk Heptadecane CuHas 98 0.08
36 2454 22 55U 3-1,1-B 43 2,2 5 5-Tetramethyl-1,1"-biphenyl CieHis 89 0.01

(frk)
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(8% 1)
37 2493  NEFEIRHES Methyl tetradecancate CisH3002 96 0.04
38 2572 35 Tfl-T -4 JEOK (FR S 3,5-Di-tert-butyl-4-hydroxybenzaldehyde  CisH220: 93 0.01
39 25.89 A 5 5%E R Tetradecanoic acid CuH20, 99 0.15
40 26.66 -+ /\%E Octadecane CigHsg 94 0.05
41 26.78 2,6,10,14-PU H 1754 2,6,10,14-Tetramethyl hexadecane CaoHaz 98 0.05
42 27.22  |-PUkEER SN |sopropyl tetradecanoate CiHz40> 92 0.06
43 27.52 10-H F+-PU iR 10-Methyltetradecanoic acid CisH3002 87 0.04
44 2809  (B)-CL-3/-1-3k 5 T HEAIAK — I HANH(E)-Hex-3-en-1-yl isobutyl phthalate  CasH2:04 90 0.06
45 2834 | Hikifk Pentadecanoic acid CisH3002 99 0.67
46 28.64 +-Eke-1-% Heptadecan-1-ol Ci7H3s0 94 0.01
47 28.93 +TLkEMR 2T Ethyl pentadecanoate Ci7Hx0; 94 0.02
48 2007  Juks Nonadecane CuoHao o1 0.01
49 29.29 457K —HIfig — T Dibutyl phthalate Ci6H2:04 95 0.06
50 29.76 FEHEN R F g Methyl palmitate Ci7H340, 99 1.05
51 3037  (2)-17~HhK-9-H K (2)-Hexadec-9-enoic acid CisH3002 99 0.14
52 30.73  4RPR_HIR 5 T I Diisobutyl phthalate Ci16H204 94 18.20
53 31.20 FEHEER Palmitic acid Ci6H3:0, 99 8.57
54 31.54 FEHER Z.Tig Ethyl palmitate Ci18H3602 98 0.18
55 31.68 — %% Icosane CooH42 93 0.05
56 3229  FHWFLI5HEEE Geranyl linal ool CaoH30 91 0.02
57 32.38 L4z H i Methyl heptadecanoate CigH360, 97 0.01
58 32.88 (D)-1-LH%-10-4 1% (2)-Heptadec-10-encic acid Cy/Hz0; 98 0.09
59 33.06 58 (1] [F] 43 5464 The isomer of 58 Ci7H30, 98 0.16
60 3348  +-L%ifk Heptadecanoic acid Ci7H340, 93 0.51
61 33.97 - Jubk-1-% Nonadec-1-ene CigHsg 98 0.07
62 34.13 JZIMER H g Methyl linoleate CioH340, 99 0.37
63 3432 (B)-F3E|/\Bk-7-1#ER R (E)-Methyl octadec-7-enoate CieH3602 99 0.19
64 35.05 AR H g Methyl stearate CioH350 99 0.39
65 35.34 ME3HR Linoleic acid CigHz0, 98 1.08
66 35.95 65 1Rl 2 FA444 The isomer of 65 C1gHz20; 98 21.24
67 36.18 65 [ [E 454444 The isomer of 65 CigH3:0, 98 15.88
68 3632 i Oleic acid CisH0, 99 9.79
69 36.62  HjsH Stearic acid CiH30> ) 0.72
70 36.90  fSHAZHE Ethyl stearate CaoHao02 o1 0.02
71 37.03 — - — %% Docosane CxoHus 92 0.05
72 37.98 65 (1) [F] 43 5464 The isomer of 65 CisH32202 90 0.12
73 3851 (11Z,14E)-— 4t — I 1R F ik (11Z,14E)-Methyl icosa-11,14-dienoate CaHz0; 86 0.03
74 3889 62 [1y[Fl4r5H4 1A The isomer of 62 CioH340> 86 0.01
75 39.00  (3Z,12E)- | JURk-1,3,12- = ##(3Z,12E)-Nonadeca-1,3,12-triene CuoHas 93 0.03
76 3917 (B)-/\fk-9-4ilik H ¥ (E)-Methyl octadec-9-enoate CioH3z602 86 011
77 3950  8-((2R,39)-3-HLIENFR-2-3L) = ik I i CaeH3603 83 0.93
Methyl 8-((2R,3S)-3-octyloxiran-2-yl)octanoate
()
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(k1)

78 4041 18-FIEA-FLkelz ik Methyl 18-methylnonadecanoate CaH420; 93 0.13
79 4132 JhRMENE Oleamide CigHzsNO 90 0.02
80 42.00 C. R 5-F[i Bis(2-ethylhexyl) adipate C22H 4204 98 3.80
81 42.25 — 1 PUkE Tetracosane CasHso 87 0.01
82 4241 6,6 FI L T (2-FL- T k-4 F L) C23H3:0, 94 0.15

6,6'-M ethylenebi s(2-tert-butyl-4-methyl phenol)
83 4312 3-(5-(5-C LU NN-2-3L) L) I FR -2 R IR 2 B CaoHas0s 87 0.30

Ethyl 3-(5-(5-hexyltetrahydrofuran-2-yl)pentyl)oxirane-2-carboxylate
84 4327 (B)-2-B N\ S-2H-Hi s CieH2sS 90 0.04

(E)-2-Heptylideneoctahydro-2H-thiochromene
85 43.90 83 [1[7] 4 54414 The isomer of 83 CaoH3604 87 0.10
86 44.80 — |-kt Pentacosane CosHs2 94 0.06
87 4549 T (2-£FkCIE)ARHE _HI kR Bis(2-ethylhexyl) phthalate C24H304 98 112
88 47.27 — 7Nkt Hexacosane CoeHsa 90 0.03
89 48.42 2,6,10,14- P4 Fi 3+ H b 2,6,10,14-Tetramethyl pentadecane CioHao 86 0.06
90 49.67 & %% Heptacosane CoHss 98 0.05
91 50.39 13-H 3 =1L %E 13-Methylheptacosane CogHss 80 0.03
92 5147  (2)-Z 1 hk-13-JfTE (2)-Docos-13-enamide CoHaaNO 93 0.55
93 52.02 —1/\¥t Octacosane CogHss 95 0.04
94 52.15 J2 £ &% (E,E,E,E)-Squalene CaoHso 99 0.32
95 54.27 — Ukt Nonacosane CooHeo 93 0.04
9% 58.43  JIH[EEE Cholesterol CorHagO 94 0.07
97 58.79 =+—%¢ Hentriacontane Ca1Hea 81 0.03
98 58.95 4k & E Vitamin E CaoH5002 95 0.02
99 59.85 11-3%3E — - — ¢ 11-Decyldocosane Ca2Hes 80 0.02
100 60.98 (8S,9S,10R,13R,14S,17R)-17-((2R)-5,6- — F JL Bee-2-36)-10,13- ik CagHagO 99 111

-2,3,4,7,8,9,10,11,12,13,14,15,16,17-- WU - 1H-3 1% — 45 I [al FE-3- B

(8S,9S,10R,13R,14S,17R)-17-((2R)-5,6-Dimethyl heptan-2-yl)-10,13-dime

thyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro- 1H-cyclopenta[ a]

phenanthren-3-ol
101 61.25 1,4-—(3,4- —HFIKEIE)-2,3,5,6- WU K CooH1gF40; 80 0.44

1,4-Bis(3,4-dimethyl phenoxy)-2,3,5,6-tetrafluorobenzene
102 61.68 % Stigmasterol CooH4s0 99 0.69
103 62.38 2-5 1 %£-5,5,7,7,10,10,12,12- )\ i %£-1,2,3,4,4a,5,7,8,9,10,12,12a- 4  CaoHas 88 0.97

b

2-1sobutyl-5,5,7,7,10,10,12,12-octamethyl-1,2,3,4,4a,5,7,8,9,10,12,12a-do

decahydrotetracene
104 63.09  EFB{-8,24-—J#-3-iil Lanosta-8,24-dien-3-one CaoHasO 83 0.26
105 6354 B4 p-Sitosterol CaoHs00 99 4.19
106 6382 ki Stigmastanol CaoHs0 94 011
107 63.93  Ei&EEE Fucosterol CooHagO 91 0.13
108 65.25  ZEff{-4,6,8(14),22-P)7-3-Hi Ergosta-4,6,8(14),22-tetraen-3-one CasHa0O 90 0.68
109 66.23 T #§-3,5- - 7-H Stigmasta-3,5-dien-7-one CaoH4s0 91 0.14
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Figure4 Thecharacteristicion chromatogram of m/z 57 of petroleum ether extracts from Metacordyceps neogunnii
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Figure5 Massspectra of linoleic acid and oleic acid
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Note: A: Mass spectra of linoleic acid; B: Mass spectra of oleic acid.
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Figure6 Massspectra of B-sitosterol and stigmasterol
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Figure7 Massspectra of antioxidant 2246, butylated hydroxytoluene and squalene
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Note: A: Mass spectra of antioxidant 2246; B: Mass spectra of butylated hydroxytoluene; C: Mass spectra of squalene.
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