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Table 1 The model validation of PCA analysis

of both ionization modes

Parameters lcomps 2comps 3comps 4comps Scomps
A Accurace 0.0 0.0 0.0 0.125 0.5
R’ 0.78099 0.97683 0.9979  0.99987  0.99999
Q’ 0.6024 0.83641 0.97743 0.99965 0.99998
B Accurace 0.0 0.0 0.0 0.0 0.5
R? 0.90425 0.97996 0.99669 0.99976  0.99997
Q’ 0.83227 0.96472 0.9895 0.99869 0.9999%4

A :positive ionization mode, B:negative ionization mode
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Fig. 1 Scree plot on component number of positive ionization (A)

and negative ionization (B) mode.
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Fig.4 Loadings plot of positive (A) and negative (B) ionization mode.
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Table 2 Significant different compounds of different incubation time

Number Relgntion Possible Possible Culture time/d

Time Compound Formula 2 3 4 5 6 7 8 9
1 1.40 Citric acid CsH, O, - - - - + _ + 1 +1
2 31.06 Beauverolide C C,;sHyy N, Oy - - - - + + 1 +1 + 1
3 29.93 Destruxin A, C,yH,sN, O, - - - + + 1 + 1 + +1
4 31.80 Palmitic acid C,o Hy 0, - - - - + + 1 + 1 +
5 32.45 Beauverolide Bor Ba C,, HyN, O, - - + + + _ _ -
6 29.01 Ophiocordin C,yH,; N, 0, - - - + +1 + ! + +1
7 32.04 Oleic acid C,H,, 0, - - - - + + 1 + 1 +
8 31.21 Linoleic acid CH,, 0, - - - - + + + +
9 27.61 Beauverolide N C,, H,, N, O, - - - - - + + +1
10 2.03 Proline C,H,NO, - - - - + _ - -
11 28. 80 Beauverolide [ or Il C,,H, N, 0, - - - - + + + 1 -
12 1.85 D-mannitol CoH, O - + + - + 1 _ _ +
13 27.26 Isariotins B C,, H,, NO, - - - - - + +1 _
14 1.95 Trehalose C,H,,0, - - - - - - + + 1
15 1.93 Rhamnose C.H,, 0, - - - - - + + 1 -
16 26.92 * C,,H,0, - - - - - + + 1 -
17 1.36 L-glutamate C,H,NO, - - - - _ + + 1 -
18 29.63 Variotin C,,H,sNO, - + + 1 + 1 - - - -
19 36.41 * C, Hy,N, 0, + + + + | + - - -
20 35.62 Phosphatidyl ethanolamine C, H,,NO,P + + 1 + 1 + + + - _
21 13.49 * C,,H,0, - - - + + 1 +1 +1 + 1
22 36.40 * C,Hg, 0, + + + 1 - - - - -
23 31.69 Decanoic acid C,H,,0, + + + - — — _ _
24 32.87 * C,, Hy; NO, + + + 1 + + 1 _ - -
25 27.91 Stearic acid C,Hy 0, - - + + 1 +1 + 1 ¥+l +
26 32.33 Eicosanoyl-EA C,, H,sNO, + + 1 + ] - - - - -
27 32.44 * C,, Hy, NO + +1 + + | + | - + -
28 34.06 Glycerolipids G, Hy, O + + 1 - + ! _ _ - -
29 28.15  di(4-hydroxy) benzyl-dioxopiperazine C,HN,O, - - + - + 1 - _ +1
30 31.71 * C, H,,0, + + - - - - - -
31 9.85 L-Valine CsH,, NO, + + - — — _ _ _
32 34.36 Cerebroside C, H,,NO, - - - - - - +
33 32.88 * C,,H, 0, - - - - - - + +
34 33.75 Daucosterol C,s Hy, O + + 1 - - _ - - -
35 32.27 Eicosatrienoic acid C,,H,, 0, + +1 _ _ _ _ _ _
36 3.07 * C, H,,N;0 - - + _ _ +1 +1 + 1
37 50.91 Conoideocrellide A C,yH,;N;0, + + - - - - - -
38 31.65 * C,, H,y NO, + + 1 - - - - _ -
39 28.73 Riboflavine C,,HyN, O - - - _ _ _ + +
40 35.10 Paecilodepsipeptide B or C C,yH,yN; 0, - - - - - - + 1
41 34.36 * C,,HiNO, + 1 - - - - . -
42 32.70 * G, H,, 0, + +1 + - - _ _ -
43 34.55 Aucosterol C,s Hg, O - — - - — _ + +
44 29.94 Destruxin B C,yH,sN; O, + + | + 1 - - - - -
45 3.22 * C,H,,0,P + + ] - - - - - -
46 27.89 * C,,H, N,0, + + 1 - - - _ - -
47 1.88 Aminoquinoline C,HgN, + + — _ + 1 + 1 _ _
48 1.85 12-hydroxyovalicin Co H,, 04 + + - + 1 - + 1 - -
49 29. 80 * C,s H,g N, O - - - + + 1 + +1 + 1
50 29.93 * C,,H,N,0, + - +1 + _ +1 + + 1

“% ” means Unidentified “ + ” means detected or content changed significantly (p < 0.05 ; “ - ” means not detected or content changed not
«

significantly; “means content increased;” | ” means content decreased.
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Influence of incubation time on metabolites in mycelia of
Paecilomyces militaris

Delong Zhang, Shulin Li, Ruili Lu, Kangle Li, Feifei Luo, Fan Peng, Fenglin Hu'
Anhui Provincial Key Laboratory of Microbial Control, Anhui Agricultural University, Hefei 230036, China

Abstract: [Objective] To determine the secondary metabolites production in mycelia of Paecilomyces militaris.
[Methods] Mycelia were cultured in plates with sabouraud dextrose agar yeast medium at 25°C for 9 days. Sampling was
done every day from the second to the ninth day. The secondary metabolites in the mycelia of Paecilomyces militaris were
extracted with either methanol or ethyl acetate. The extracts were blended and analyzed by liquid chromatography-mass
spectrometry (LC-MS). LC-MS data were collected and analyzed by MetaboAnalyst software. [Result] Principal
component analysis indicates different secondary metabolites accumulation with incubation times. Hierarchical clustering
analysis shows that the metabolic process of cationic compounds such as alkaloids, peptides and nucleosides can be
divided into three stages, and that the metabolic process of anionic compounds such as organic acids and saccharides can
be divided into two stages. Metabolites difference and heat map analysis show that: (1) The number of metabolites with
significant increased contents was raised significantly in mycelia of Paecilomyces militaris on the second and third
incubation days. The main species with increased contents were esters and their hydrolized products, destruxin B, variotin
and some unidentified nitrogin contained compounds. (2) The number of metabolites with significant raised contents was
decreased significantly on the fourth and fifth incubation days. The main species with increased contents were ophiocordin
and destruxin A. (3) Apart from peptide antibiotics such as several beauverolides, the content increased metabolites
included also several organic acids, amino acids, rhamnose, trehalose, cerebroside and riboflavine during the sixth to
ninth incubation days. [Conclusion] The secondary metabolites in mycelia of Paecilomyces militaris were related
significantly to the incubation time.

Keywords: culture time, Paecilomyces militaris, mycelia, liquid chromatography-mass spectrometry, secondary

metabolites
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