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Abstract: A headspace-gas chromatography-ion mobility spectrometry (HS-GC-IMS) method was
established to compare the difference of volatile substances of Microcystis at different growth periods.
According to the ion mobility spectrum, the volatile organic compounds were compared by using
chemometrics. The change patterns in the relative content of volatile compounds were observed by its
fingerprint spectrum. The results show that there is obvious distinction in GC-IMS spectrum of volatile
components, with the cumulative contribution rate of first two principal components being 78.2%. 91
volatile components are identified from Microcystis bloom samples, including 23 aldehydes, 21
alcohols, 16 esters, 10 ketones, 7 thioethers, 2 acids and 2 terpenes. Among them characteristic volatile

components during Microcystis bloom includel-butanol, (E,E)-2,4-decadienal, acetic acid, dimethyl
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sulfi-de, (E)-3-hexene-1-alcohol,1-octene-3-one. This method is simple, rapid and sensitive. It can be

used as a screening and confirmation method of volatile metabolites in water during algal bloom, thus

providing data support for environmental monitoring.
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Fig.1 Flowchart of volatile components analysis of Microcystis at different growth periods
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Fig.2 The GC-IMS topographic plots of volatile compounds
from Microcystis samples at different growth periods
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Fig.3 Fingerprints of the volatile organic compounds from Microcystis sample at different growth periods
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Volatile components from Microcystis sample at different growth periods
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Fig.5 Important features identified by partial least squaresdiscriminantanalysis (PLS-DA) (Variable importance in projection,
VIP>1.2) from Microcystis sample with different growth period
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Tab.1 Information onmainvolatile organic compounds from Microcystis sample with different growth period

%'y oy CAS# VN REEE PR EA R i) /s IR [l /ms
1 1-Butanol C71363 C4H,,0 1150.6 418.18 1.18864
2 Ethanol C64175 C,HsO 930 254.769 1.13504
3 Acrolein C107028 C;H,0 871.9 229.948 1.06282
4 2-Butanol C78922 C4H,,0 1034.6 312.181 1.31295
5 3-Methyl-3-buten-1-0l-M C763326 CsH,00 1262 576.985 1.22698
6 Pentyl acetate C628637 C,H,40, 1172.7 445.222 1.78035
7 Butanal C123728 C,HgO 914.9 248.085 1.2908
8 2-Octanol C123966 CgH;50 1440.7 833.32 1.4494
9 6-Methyl-5-hepten-2-one C110930 C8H,0 1351.4 705.604 1.17809
10 Methyl 2-methylpropanoate C547637 CsH,,02 927.5 253.65 1.45069
11 2-Methyl-1-propanol C78831 C4H,,O 1099.8 362.164 1.17027
12 Pentanal C110623 CsH,,0 992.6 284.552 1.42433
13 (Z)-3-Hexenol 928961 CeH,0 1409.4 786.163 1.22197
14 (E)-3-Hexen-1-ol 928972 C¢H;,0 1393.4 763.014 1.23009
15 Octanal-M C124130 CgH;0 1298.9 639.861 1.39909
16 (E,E)-2,4-Decadienal-M 25152845 CioH,c0 1961 2196.491 1.42487
17 (E)-2-Heptenal-M C18829555 C;H,,0 1339.2 689.863 1.25772




54 RIS, A5 SMT R TR A MM B (O R LS 391
gkl
P La&w CAS# 5 FR {RER R BRI/ FEFZ R [E]/ms
18 4-Methyl-3-penten-2-one-M C141797 C¢H,,O 1121.8 385.4 1.12352
19 (E)-2-Pentenal-M C1576870 CsHgO 1147.1 414.102 1.10708
20 Ammonia-M C7664417 H;N 1143.7 410.097 0.8473
21 1-Octen-3-one C4312996 CgH, 4,0 1312.7 656.528 1.26747
22 Hexyl propionate C2445763 CoH 50, 1329.6 677.528 1.43197
23 1-Octen-3-ol 3391864 CgH 40 1466.8 874.859 1.16684
24 (E)-2-Hexenal-M C6728263 C¢H,,O 12325 529.312 1.18086
25 2,4-Decadienal-M C2363884 CyoH;60 1889.5 1922.448 1.41496
26 Propanal C123386 C;HgO 818.1 209.131 1.1472
27 (E)-2-Octenal-M C2548870 CgH,,0 14422 835.633 1.33348
28 2-Ethylfuran C3208160 C¢HgO 961.1 269.133 1.32197
29 Dimethyl sulphide C75183 C,HeS 801.3 203.029 0.95811
30 Diallyl sulfide C592881 CeH /oS 1187.6 464.424 1.1286
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Fig.6 Content changes of different volatile compounds at Microcystis growth period
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