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Abstract: [Objective] The metabolite pretreatment technology was optimized based on GC-MS to establish a
rapid, accurate sample preparation protocol for metabolomics analysis in Metarhizium. [Method] Several
sample preparation steps, including cell quenching, metabolite extraction, derivatization and detection were
optimized, and the stability of this method was also determined. [Result] The quenching effect of 40% cold
ethanol was better than that of other quenching solutions, and the recoveries of nucleic acid and protein of
Metarhizium were 9.63% and 11.61% respectively. Total 109 metabolites were obtained by cold methanol, more
than those by other methods. The longer derivation time was, the more metabolites could be obtained, and 1.5 h
was the best. Too high initial temperature of gas chromatography was not conducive to acquisition of
metabolites, and 50 °C was the best. The optimal sample preparation conditions were as follows: After

quenching with 40% cold ethanol, the supernatant was extracted with 2 mL cold methanol. After centrifugation,

i HER:2020-10-23  MI4EE & RTE):2021-06-24 09:57:36

4R & % il https:/kns.cnki.net/kems/detail/44.1110.8.20210623.1814.002.html

EEBM™: 4 42 (1980—), %, LA2JF, #F, E-mail: yanghua@sinogaf.cn; #BfE4EH: Ak (1967—), ¥, AR,
A+, E-mail: 919824595@qq.com

HEEWB: ;- A4 T 547 A4 %) (2020B020214001)


mailto:yanghua@sinogaf.cn
mailto:919824595@qq.com
http://dx.doi.org/10.7671/j.issn.1001-411X.202010022

70 HErg RO K 2= 4R (http://xuebao.scau.edu.cn/zt/hnny _zr/ch/index.aspx)

42 B

the supernatant was dried with N,, and then added with 80 pL 20 mg/mL methoxylamine hydrochloride pyridine

solution. After severe oscillation for 30 s, the supernatant was reacted at 37 “C for 90 min, and cooled to room

temperature. Then 80 pL BSTFA derivatization agent with 1%(¢) TMCS was added, the derivatization reaction

continued for 1.5 h at 70 “C, and solution cooled to room temperature. [ Conclusion] The method is simple,

convenient and reproducible, it is conducive to carry out more in depth studies on metabolic mechanisms, and

provides references for related studies on metabolic groups of pathogenic microorganisms in agriculture and

forestry.
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Fig. 3 Graph of total ion current (TIC) under different chromatographic conditions
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Fig. 4 Graph of total ion current (TIC) using different extraction methods
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Table 2 Repeatability of the retention time for the optimal method of Metarhizium metabolites detection

e AFR {f- B4 I} )/ Retention time HERT AR ( 2/ %
Name Formula B 1 Repeat | FH2Repeat2 H3 Repeat3 Relative standard deviation
POt e CsHgBN 3.1749 3.1769 3.1805 0.000893
N-Difuorophosphoxy-O-trimethylsilylhydroxylamine ~ C;H,,F,NO,PSi 3.2892 3.2755 3.2987 0.003 547
NN-Z IR C,H; NO 3.5455 3.5479 3.5472 0.000348
- LB C,H; NS 4.0018 3.9991 3.9949 0.000869
IR H;NO,S 4.0513 4.0543 4.0528 0.000370
N-C SR B ng R0 C;HgBrN 4.0649 4.0792 4.0990 0.004195
Lipan CsH;NO, 5.1147 5.1380 5.1264 0.002272
T I =R =T X4 Ci2Hy0048n 53026 52618 5.2822 0.003862
-HEH O C,H,)NO 6.4913 6.4917 6.5010 0.000 845
12— —Jf-1,3-—H G0, 7.0261 6.9981 7.0121 0.001996
3,69- =+ —H R CeH,,0; 7.9223 79183 7.9203 0.000252
S CgH,3NOs 8.6969 8.6872 8.6921 0.000557
By CioH13N;05 9.4114 9.3677 9.3682 0.002673
13- ke C,HsN;0 9.5307 9.4940 9.5124 0.001929
1,2,3- = M—4-F oK H i C,H;N;0 10.0717 10.0699 10.0708 0.000089
TR CeH,Sn 10.4308 104281 10.4295 0.000129
LB FR C¢HNO, 10.4546 10.4630 10.4622 0.000443
1, 3-2%h CeH,6Sn 10.6731 10.6717 10.6714 0.000085
1~k 2 CgHyBN, 10.9266 10.9298 10.9288 0.000149
&R CsH,004 11.6747 11.6409 11.6275 0.002088
SHR C4HyoSi 11.6378 11.6347 11.6393 0.000201
2,5~ AR RS CoH,,0 11.6923 11.6955 11.6939 0.000136
REEER R T CsHoNS 14.0125 14.0328 14.0531 0.001 446
2-HIE - FE R A b CsHgNO 14.1314 14.1048 14.2224 0.004357
TR = L. CsHisBos 14.2657 14.2609 14.2807 0.000723
N-Z ORI R T -5 A CoHpuNP 14.3573 14.3526 14.3351 0.000815
3-(C L EEN ) 1T C;H,;;BOS 15.8069 15.7658 15.8480 0.002600
24-"-3- T HE CH50 16.8852 16.8860 16.8856 0.000023
10,12- =+ =B R IR CeHp N304 18.0846 18.0822 18.0834 0.000066
9,12— )\ CgHoN,0, 22,6812 22.8048 227430 0.002717
R CsH14N4O, 23.5295 23.2586 233941 0.005789
LR B E-L- R CioH 6N,0, 25.2445 252353 25.2399 0.000182
AR CyoH3,0, 27.6091 276176 27.6018 0.000286
5,8, 11—+ =ik C,HN:O 27.8460 27.8163 279191 0.001898
TR AR R G Ci7H340, 27.9531 27.9876 279704 0.000616
Do~ 3z A WA C,7H,,05Si, 28.1760 28.1761 28.1760 0.000002
W CyoH 0AZ0, 285201 285239 285220 0.000066
D-Eh R C,Hs405Sis 28.5610 28.6237 28.5924 0.001096
UL C,4Hyo04Sis 33.1030 33.1003 33.1017 0.000040
KFE 5, CyoH;sNO 36.3261 36.5231 36.3994 0.002734
(8, 1=t Hid,5s-— M CyoH3sNO 37.0850 37.0833 37.0842 0.000022
91 )\ Ji e Cy5H;sNO 37.8143 37.8053 37.8251 0.000262
2-FE-1 3- TR CoHoN 392796 39.4483 39.3640 0.002142
AR = OB C¢H,4ClO,P 39.4663 39.4687 39.4495 0.000265
SF 9= C3oH500; 40.3501 40.3509 40.3545 0.000058
IR 5 H CyyHye04 41,0059 41.0365 41.0212 0.000372
b7 C;H 5Si; 41.2616 41.2442 41.2529 0.000210
AR H AR CyHgNO, 41.2707 412523 412615 0.000222
TIULERR 2. B CyH3,0, 41.3497 413536 413517 0.000047

+ )\ Bk AR T CyoH340, 42.2349 422371 41.3508 0.012185
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