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Abstract: The aroma components and fungal community compositions of Liu-pao tea were detected using gas chromatography-ion mobility
spectrometry and high-throughput sequencing, respectively. Thirteen different aldehydes, nine esters, eight alcohols, eight ketones, two hydrocarbons, one
acid, and two heterocyclic compounds were identified along with various integrated aroma characteristics, mainly floral, fruity, sweet and herbaceous.
Fungi in the different tea samples varied greatly, with Aspergillus, Rhodotorula, Geosmithia, Wallemia, Penicillium, Blastobotrys, and Fusarium
accounting for the majority at the genus level and the most abundant fungi, Aspergillus and Rhodotorula, reaching as high as 82.57% to 99.73% of the
total. Correlation coefficients obtained between the abundances of Aspergillus and Wallemia and the relative content of the key aged aroma component,
nonanal, were -0.89 and 0.83, respectively. Meanwhile, correlation coefficients of -0.84, 0.97, 0.96, 0.83, and 0.84 were obtained between the abundances
of Aspergillus, Rhodotorula, Penicillium, Blastobotrys, Fusarium and linalool oxide (characteristic component of the betel nut aroma), respectively.
Aspergillus and Wallemia are thus thought to be involved in the characteristic aged aroma of Liu-pao tea, while Aspergillus, Rhodotorula, Penicillium,
Blastobotrys, and Fusarium may be involved in the formation of the betel nut aroma. The aroma characteristics of Liu-pao tea are therefore highly
correlated with the composition of the fungal community.
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Fig.1 Detection of aroma components in Liupao tea with GC-IMS
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Table 1 Qualitative analysis of main aroma components of Liupao tea

5 b TR Rt[sec] Dt[RIPrel] ki U A EANFIEAGIA
LWl Lw2 Lw3

1 T B Butanal CHsO 14158  1.296 68 122 093 0.75 -
2 3-F A TE# 3-methylbutanal CsHy O 15381 140284 158 117 0.82 SERA
3 /RE% Pentanal CsH O 166.76 142582 079 111 088 A
4 TE*-D hexanal-D CeHp,O 20242 156547 296 230 259 HEA&, FE
5 TH5-M hexanal-M CeHpO 20276 125679 164 189 202 FH&. #%F
6 J& B Heptanal CHy,,O 25999 133055 069 064 0.69 )R
7 K (E)-2-At#®5 (E)-2-heptenal CHpO 30451 167544 082 086 052 &, bk
8 X ¥ B*-D benzaldehyde-D CHO 30506 147476 173 194 164 #5. =%
9 X ¥ E#:-M benzaldehyde-M CHO 30778 115486 260 256 217 #&H. =%
10 KT Phenylacetaldehyde CgHsO 39646 124984 122 154 316 =%
11 (E)-2-¥ M8 (E)-2-octenal CgHi, O 42543 132878 094 099 131 HRKFE. W&
12 E£& Nonanal CoHigO 49447 147685 124 121 129 #=4. BORE
13 FEAAE Methional C/HgOS 267.69 109564 102 108 096 H&E. ¥&
14 (E)-2-2.%%85-D  (E)-2-hexenol-D CeH,O 22987 118416 195 161 140 R&. 5
15 (E)-2-S.4%E2-M  (E)-2-hexenol-M CeH,O 23054 152462 329 213 203 R4
16 1-%B% 1-pentanol CsHp,O 19068 125683 121 141 172 4. X%
17 o 2-#B% 2-propanol CsHgO 12136 108815 589 10.62 18.24 B
18 ZE% Ethanol C,HsO  107.76  1.0498 081 064 106 BA
19 3-¥-3-TH-1-82 3-methyl-3-buten-1-0l CsH;(O 17621 124924 0.88 088 0.70 o
20 1-Z.2% 1-hexanol CeH14sO  244.09 13283 130 137 152 -
21 A4 linalool oxide CioHigO, 45015 126302 193 298 105 K&, &%
22 CERABES propyl acetate CsHiO, 16998 116453 097 116 186 #HA&. HES
23 CTERTES butyl acetate CeHpO, 209.08 162876 016 0.23 0.06 RA&
24 LB TAES hexyl acetate CgHigO, 40020 141534 098 120 1.03 ERA. 34
25 TEABS-D  propyl butanoate-D CHu,0, 25631 126927 190 197 228 E&. B¥H
26 s & TEABES-M  propyl butanoate-M CHO, 25698 169144 130 123 071 #EA&. %¥4H
27 T B2 /B8 pentylbutanoate CoHigO, 41831 140362 194 231 146 HES
28 TEL LA ethyl butanoate CeHpO, 19874 121253 044 0.74 051 RIHA
29 T LEE ethyl hexanoate CgHicO, 34687 133717 065 080 208 ®%kFAH. EH
30 K TETEE ethyl phenylacetate CiH20, 68220 129228 146 169 141 ZE4&. BOLE
31 A BR Acetone CsHsO 12093 112098 19.84 17.60 6.51 FA
32 2-TH 2-butanone CHgO 13895 125191 1176 7.70 272 B
33 6-F A-5-%&-2-BF 6-methyl-5-hepten-2-one  CgH;,O 33502 117965 240 223 244 EFEE
34 Vo 2-/ R 2-heptanone CH,O 25218 163551 032 023 014 RE&. A
35 X 2-3F R 2-octanone CHi O 33458 132786 118 134 258 [4&. B
36 IR TE Cyclohexanone CHi O 25725 115324 0.72 056 0.66 -
37 2-3K THs-1-F7 2-cyclohexen-1-one CeHsO 27572 141567 082 105 0.60 ARA
38 2-/%Ff 2-pentanone CsH O 16498 136315 668 413 084 RA&. BE
39 . 2-% k% 2-carene CpHig 34646 122923 106 089 0.50 A
40 B-F ¥k beta-ocimene CioHig 417.06 122348 193 167 0.79 eI
41 B L acetic acid CH, 0, 13847 115579 503 861 17.62 A
42 S 2- LBtk 2-acetylpyrrole CeH/,NO 49694 110584 169 212 572 jt4&. B4
43 AR 25-—% ekl 2,5-dimethylfuran CgHsO 18517 1.36601 105 067 0098 A
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Fig.3 Analysis of microbial profile in Liupao tea
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Fig.5 Heat map of microbial profile in Liupao tea
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