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[ Abstract ] Objective: To explore composition of metabolites of Ophiocordyceps sinensis and Isaria cicadae
by gas chromatography-mass spectrometry ( GC-MS) metabonomics, in order to provide scientific basis for quality
control of O. sinensis. Method: Samples were extracted by 50% methanol and then were subjected to GC-MS
analysis. Metabolites were identified by NIST and GMD databases. Principal component analysis ( PCA) and
partial least squares-discriminant analysis ( PLS-DA ) were applied to explore sample classification and screen
metabolites which contributed to discrimination, respectively. Result: A total of 64 metabolites were identified
from all samples, mainly including amino acids and their derivatives, sugars alcohols, organic acids, fatty acids
and others. PCA results showed clear separation of O. sinensis and I. cicadae, indicating that the metabolic
characterization between those two samples was significantly different. Furthermore, 21 metabolites responsible for

discrimination were screened out. The contents of D-mannitol, trehalose, proline and pyroglutamic acid were
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significant higher in O. sinensis. Whereas, other compounds, including myo-inositol, <y-aminobutyric acid,

ornithine and threonine showed higher values in I. cicadae. Conclusion; The chemical composition of O. sinensis

and I. cicadae differs greatly, which suggesting that I. cicadae can not be used as alternative of O. sinensis.

[ Key words ] Ophiocordyceps sinensis ;

Isaria cicadae

gas chromatography-mass spectrometry ;

metabolomics; amino acids; principal component analysis; D-mannitol
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Table 1 Identification of pimary metabolites in O. sinensis and I. cicadae extracts

XS B A (X £5,n=6) /%

N fu/min fLi DYV W

1 6.18 AL lactic acid" 0. 021 0. 001 0. 015 0. 001

2 6.36 T /% hexanoic acid" - 0.021 0. 003

3 7.10 N 4 % alanine" 0. 468 0. 033 1.163 +0. 132
4 9.00 W5 2 2 B! i§ monomethyl phosphate'’ 0.319 +0. 033 0. 030 +0. 003

5 9. 60 B-A I 5 T W B-amino isobutyric acid"’ 0.010 0. 006 -

6 9.85 % 5 1% valine" 0.350 £0.016 0.585 £0.074

7 9.92 2-( SE LR ) Z 1 2-(isopropylamino) ethanol 0. 153 +0. 009 -

8 11.05 JRZ urea' - 0.727 0. 190

9 11. 08 2 Tz ethanolamine 0.309 £0.018 0.292 0. 172
10 11.26 M leucine 0. 100 +0. 008 0. 142 +0.078
11 11.54 #fiz phosphoric acid"’ 4,405 £0. 646 2.290 +0. 717
12 11.56 T =8 glycerol" 1.770 £0. 129 3.991 0. 416
13 11.88 Jifi 4% proline"’ 0.567 £0. 190 0.351 £0. 124
14 11.93 2R isoleucine - 0.107 +0. 033
15 12.21 H& /R glycine’ 0.231 £0. 024 1.093 0. 076
16 12.31 T % succinic acid" 0. 043 £0. 003 0. 132 +0. 005
17 12.92 MR elyceric acid" 0.019 0. 001 0. 172 +0. 009
18 13.00 PR W5 IE uracil" 0.010 0. 002 0. 015 +0. 002
19 13. 11 4iE # 2 iR fumaric acid" 0.083 +0. 006 0.052 +0. 004
20 13.35 T/ nonanoic acid"’ 0.019 0. 009 0. 042 0. 009
21 13.70 2458 serine! 0.838 £0. 058 1.338 +0. 198
22 14.39 F14{ [ threonine'’ 0. 804 +0. 020 1.381 0. 140
23 15.07 KA W aspartic acid 0.996 +0.016 0. 837 +0. 266
24 15.17 B-TN % R B-alanine’ - 0.083 0. 023
25 15. 87 18 42 % 2 homoserine'’ 0.003 =0. 001 0.011 0. 003
26 16.36 F H: 7§ /% aminomalonic acid"’ 0. 029 +0. 004 0.010 +0. 002
27 16. 87 3R malic acid" 0. 831 +0. 065 0.378 +0. 022
28 17.50 WR E R pipecolinic acid"’ - 0. 067 +0. 008
29 17.57 FRHE R pyroglutamic acid" 2.888 +0.252 1.734 0. 101
30 17.70 y-% 3 T B y-aminobutyric acid" 0.229 +0. 023 0.857 +0. 120
31 17.93 H %M phenylalanine" 0.356 +0. 044 0.168 +0. 083
32 18.35 AR threonic acid" 0.014 £0. 001 0.051 0. 003
33 18. 83 2-¥% 3 -1 % 2-hydroxyglutaric acid" 0. 030 +0. 003 -
34 19. 82 B E [ glutamic acid 0.048 +0.011 0.305 0. 237
35 19. 83 amino-pentanoate'’ 0.105 +0.018 -
36 20. 08 4-¥2FH 2.1 4-hydroxyphenylacetic acid"’ - 0.031 £0.001
37 20. 54 L5 £ 12 L-tartaric acid" - 0.014 0. 001
38 21.39 ¥ . suberic acid" - 0. 042 £0. 002
39 22.30 J& % putrescine 0.577 +0. 106 0. 639 +0. 079
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FxR1
AR XS [ 4t 53 %/ %
No. tp/min R
A W AE

40 22.55 550/ ornithine" 0.032 £0. 019 0.528 0. 187
41 22.68 2 2 3R] trans-aconitic acid" - 0.064 +0.015
42 23.24 phosphoric acid, propyl ester!’ 0.579 £0. 091 0. 089 = 0. 007
43 23.48 F —#% nonadioic acid" - 0.117 0. 017
44 23.84 D-allofuranose 0.098 +0.015 0. 110 0. 009
45 24.07 J5 LR protocatechuic acid - 0.010 +0. 002
46 24. 44 FERERR citric acid” 2.299 +0.213 4. 804 0. 397
47 25.34 % 5% tyrosine'’ 0.156 £0. 063 1.104 0. 216
48 25. 64 D-fructose , O-methyloxime"’ 0. 069 +0.016 0. 144 +0. 008
49 25.73 W% W R -5- N 18 gluconic acid-§-lactone'’ - 0.201 0. 037
50 26.18 Hi %5 glucose" 0.452 0. 051 1.658 £0. 151
51 26. 83 D-H # ¥ D-mannitol" 12. 160 +0. 581 8.038 0. 475
52 27.76 B-D -k W5 7 %4 % B-D-glucopyranose’ - 0. 125 +0.071
53 27.87 F R IM AR 9-hexadecenoic acid"’ 0. 024 +0. 002 0.042 +0.014
54 28.16 %R gluconic acid" - 0.572 +0. 041
55 28.25 FERAR palmitic acid 0.530 £0. 033 0.493 +0. 034
56 29. 54 N-Z, T -D-4i Z 4 % N-acetyl-D-glucosamine’ - 0.110 +0.014
57 29. 66 WLEE myo-inositol” 0. 147 £0. 004 0.705 +0. 034
58 29.97 + b 4% B2 margaric acid" - 0.011 +0. 002
59 31.13 WA linoleic acid"’ 0.439 £0.019 0.349 0. 047
60 31.23 AR oleic acid" 0.595 £0. 034 0.917 £0. 051
61 31. 67 f# SR stearic acid" 0.423 +0.110 0. 580 +0. 041
62 35.38 FRAF uridine" - 0. 161 +0. 030
63 40.39 G M trehalose! 10. 127 = 1. 117 7.049 +0. 489
64 42.69 Z H L maltitol" 0.010 0. 002 0.510 +0. 029
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