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Fig. 1 Total ion chromatogram of volatile extract from Liquid cultured (A)and solid cultured mycelia (B).
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1
Table 1 The compounds and relative concentrations of volatile extract from solid and liquid cultured mycelia
Liquid cultured mycelia Solid cultured mycelia
lative slative
No. RT Compound name Formula Relative RT Compound name Formula Relative
content/ % content/ %
2-Pente 4-cyclohexylidene3  3- .
1 5.693 i Elnldnone eyclonexylidene C,Hy, O 1.137 6.106  Cyclotetrasiloxane octamethyl— CyH,, 0,51, 0.336
diethyl-
2 5.916 1-Octen-3-ol C,H, O 4.332 7.473  Benzeneacetaldehyde CyH, O 0. 159
3 6.288 7H-Dibenzo b g carbazole 7-methyl- C, H N 9.331 8.12  Benzaldehyde 4-methyl- C,H O 0. 149
4 7.473  Benzeneacetaldehyde CyH, 0 1. 653 8.337  Procainamide-n—propionyl CsHyN; 0, 0.141
5 8.137 2-Octend-ol (E)- CH, 0 5. 089 8.623 1 3-Dimethylcyclopentanol C,H,O 0.076
6 9.481 Benzene 1 2 4 5-etramethyl— C,H, 1.91 9.502 Benzene 1-methyl3—(1-methylethyl)- C,, H,, 0. 155
Cp  Hy 2-Cyclopentene- —carboxylic acid 1 2
10.2 lopentasil : hyl- ! 2.045 . 92 X C, H,, 0 . 444
7 0.288 Cyclopentasiloxane decamethy 0,51, 04 9.926 3-trimethyl— ethyl ester (. 4 )~ aH, 0, 0
2-Cyclohexen- limethyl-
8  10.620 Formamide N-phenyl- C,H,NO 6039 10, 10 2Cyclohexend-one 3 S-dimethy C,H,N,0, 0.194
; O-methyloxime
9 11.249 Naphthalene C,, Hy 0. 587 11.284 2(3H)Furanone 5-hexyldihydro— C,H;0, 0.102
hthalene2 is . .
10 13.401 \ephthalene2 6-bis C.H, 1.247 11.604 8-Pentadecanol C.H,0  0.204
(1 1-dimethylethyl) -
11 13.698 Hexadecane 7-methyl— C,, Hy 0.313 11.862 Cyclooctane (1-methylpropyl) - C, H, 0.053
12 13.887 Benzene pentamethyl— C, Hy 0.517 12.022 1H-midazole-4-methanol C,H,N,0 1.332
13 14.276 Naphthalene 1-methyl- C, H, 1. 696 12. 428 Benzothiazole C,H;NS 0. 097
Cyclohexane 1-(cyclohexylmethyl) —
14 14.597 5HA-Pyrindine CyH,N 1. 124 12,714 Cyclohexane - 1-(cyclohexylmethyl) C,sH, 0. 024
’ 4-ethyl- cis—
y Naphthalene 2 6-bis .
1 14.728 Naphthale 2-methyl- C,H 1.472 13. 44 C.H . 072
5 8 Naphthalene 2-methy! TRt 3.443 (1 1-dimethylethyl)- 1s Hay 0.0
C H
16  14.946 Cyclohexasiloxane dodecamethyl— 0‘25' 1174 14.432 3-Buten2-one 4-(2-uranyl)- C,H,0,  0.979
6 lb
17 16.102 9-Ficosene (E)- C,oHy 0. 635 14.738 Benzocycloheptatriene CoH, 0. 161
18  16.988 Tetradecane C,H,, 2.255 14.894 2 4-Decadienal (E E)- CyH,O 0.127
2 5-Cyclohexadiene- 4-dione
19 17.257 Naphthalene 1 6-dimethyl— C,H, 1.121 15. 089 yelonexadiene=l a-dione C,H,0,  0.61
2 5-dimethyl-
20 17.641 Naphthalene 2 7-dimethyl- C,H, 3.561 15.687 1 2 3 5-Tetramethylbenzene 2-oxime— C,,H,;NO 0.091
Naphthalene 6-ethyld .
21 18.247 Cyclotetradecane C,, Hy 1.331 15.988 ) 31»)4—telrahydr0— ’ C,Hy 0.11
22 18.562 Naphthalene 2 6-dimethyl- C,H, 0. 869 16.32  3-Ficosene (E)- CoH;0, 0.09
C H Cyclohexane 1-ethenyl-methyl2
23 18.762 Nonahexacontanoic acid O“" 0,892 16.695 4-bis(1-methylethenyl) - G, H,, 20. 621
: 1S—(1. alpha. 2. beta. 4.beta.) -
24 19.375 Be'l‘; e?e‘hwl (1 Iedimethylethyl) 2= oy a6 17.313 Naphthalene 2 7-dimethyl- C,H, 1.127
methyl—
Naphthalene 1 2 3 4-etrahydro2
25 19.558 Octadecane 3-ethyl-5-(2-ethylbutyl)—  Cy Hy, 1.338 18,388 pminatene ciratydro CuHy 0.831
5 8-rimethyl-
26 19.729 Pentadecane C,H,, 2. 688 18.627 Naphthalene 2 6-dimethyl C,H, 0.33
27 20.141 Butylated Hydroxytoluene C;H,,0, 12.938 18.891 Benzene octyl— C,H, 0.416
Naphthalene 1 2 3 4-etrahydro-d
28 20.765 Phenol 5-bis(1 1-dimethylethyl)- C,H,0 4.956 19.104 6-dimethyl4—(1-methylethyl) - CH, 0. 361
(1S—cis) -
Benzene 1 2 3 4-tetramethyl-4-
29 21.074 3-(2-Methyl-propenyl) 4 H-indene C.H, 2.183 19.223 onEene 3 4-tetramethy C,H, 0.259
. (1-methylethenyl) -
30  21.543 Benzoic acid 4-ethoxy— C,H,,0, 3. 696 19.452 Ledol CsH, O 0. 865
Naphthalene 123 4 4a56
31 22653 Hexadecane CH, 11553 19,686 Suectahydrota B-dimethyl3- CoH, 051
(1-methylethenyl)-  2R—-(2.

alpha. 4a.alpha. 8a.beta.) -
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1
Liquid cultured mycelia Solid cultured mycelia
Relative Relative
No. RT Compound name Formula RT Compound name Formula
content/ % content/ %
1 2-Benzisothiazole hexahydrodH- C;;  H 1 3-Hexadi :thyl-2-methyl -
2 o415 ' enzisothiazole '3—'( exahydro 1 008 20,072 exadiene  3-ethyl2-methy CH, 5 554
azepind—yl)- 1 1-dioxide N, 0,8 (Z)-
33 26.035 Dodecane C; Hy 4,225 20.295 Butylated Hydroxytoluene C;sH,,0 1. 468
34 30,487 1-Ficosene CpH, 3.978 20,761 Bievelo 420 “octdene exod(1-¢ 4.565
cyclohexen- 1) -
35 21.616 2 5-Dimethyl3-phenylfuran C,H,0 1.914
36 22.354 Naphthalene 1-(2-propenyl)- C,H, 1.1
37 23.1 Tridecane C; Hy 7.45
38 24.049 Methyl santolinate C,H0, 2.901
19 24, 874 Beltlﬁeill‘} (tetramethyleyclopropylidene) C H, 440
methyl —
40 25,167 Cyclopropane 1-ethoxy2 2—(]1me,thyl—3—Clj H,,0 L 666
(2-phenylethynyl) -
al 28,203 ﬁﬂsn[{mpyhdene%melhylhexa% Sfcm H,,0 13.727
dienal
1 3-Pentadiene 542 2-
42 32.796 dimethyleyclopropyl) 2 4-dimethyl- C,H, 15. 568
(Z or E)-
N L—
18
2 6- 4 o
17 ( )
2 6- 4- o
2 6- 4- o
2.4
o 1 :
o 3. 3
o 65. 507 %
8. 464 % 0.16% .
¢ 3o
23.116%

1.175%
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Fig.2 Relative concentration of the common volatile compounds of the solid and liquid cultured mycelia.
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Fig.3 Type and relative concentration of the volatile compounds from solid and liquid cultured mycelia.
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Fig.4 The numbers of different type volatile compounds of the solid and liquid cultured mycelia.
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Influence of liquid or solid culture conditions on the
volatile components of mycelia of Isariacateinannulata

Delong Zhang Xiaodong Wang Ruili Lu Kangle Li Fenglin Hu
Anhui Provincial Key Laboratory of Microbial Control Anhui Agricultural University Hefei 230036 China

Abstract: Objective To determine the volatile components of mycelia of Isaria cateinannulata cultured under different
culture conditions and to analyze the relationships between the culture conditions and volatile metabolites. ~Methods
Mycelia were cultured in solid plates with SDAY medium and liquid shake flasks with SDY medium. The culture
conditions were at 25°C and 8 days. Volatile components in the mycelia of I. cateinannulata were extracted with
simultaneous distillation extraction and analyzed by gas chromatography-mass spectrometry. Result Alkenes alkanes
heterocyclic and polycyclic aromatic hydrocarbons(PAH) were existed abundantly both in the mycelia of liquid and solid
cultures but the kinds and relative concentrations of the volatile components in mycelia of liquid and solid cultures were
very different. Forty-one compounds were identified from the mycelia of solid culture and 32 compounds were identified
from the mycelia of liquid culture. Esters quinones and oximes were only found in solid cultured mycelia whereas
carboxylic acids were only discovered in the mycelia of liquid culture. At the same time mycelia of liquid culture
contained much more phenols. The most abundant compounds in mycelia of liquid and solid cultures were hydrocarbons.
The volatile extracts of solid cultured mycelia contained 57. 6% alkenes and 9. 19% alkanes. The volatile extracts of
liquid cultured mycelia contained 7. 85% alkenes and 22. 4% alkanes. Conclusion Liquid or solid culture conditions
influenced the volatile components of mycelia of I. cateinannulata.

Keywords: Isaria cateinannulata liquid culture solid culture mycelia gas chromatography-mass spectrometry
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