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Comparison of taste substances of black tea with different fermentation
methods based on non-targeted metabolomics
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ABSTRACT: Objective To clarify the difference of taste substances between constant temperature fermentation
and variable temperature fermentation of black tea based on non-targeted metabonomics. Methods The non-volatile
compounds of black tea from different fermentation ways in Huaying Mountain were non-targeted screened by ultra
performance liquid chromatography-quadrupole-electrostatic orbitrap high-resolution mass spectrometry (UPLC-Q-
Orbitrap-MS), the compounds were identified by Compound Discoverer 3.1 and Chemspider software, and the
compounds with characteristic differences were screened by multivariate statistical software. Results The 358 kinds
of non-volatile compounds were detected by UPLC-Q-Orbitrap-MS, and 91 kinds of components with significant
differences (VIP>1.0, P<0.05) were obtained by orthogonal partial least square-variable import project (OPLS-VIP)
combined with non-parametric test; the relative content of 66 kinds of substances in the variable temperature

fermented black tea was significantly higher than that in the constant-temperature fermented black tea, and the
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relative content of 25 kinds of substances was significantly lower than that in the constant-temperature fermented

black tea. Conclusion This study determine the different flavor substances of black tea fermented at constant

temperature and variable temperature, which provide a reference for the regulation of taste quality and the

improvement of processing technology of Huayingshan black tea in Sichuan.

KEY WORDS: black tea; non-targeted metabolomics; ultra performance liquid chromatography-quadrupole-

electrostatic orbitrap high-resolution mass spectrometry; taste; fermentation method
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Table 1 Sensory evaluation results of black tea with different fermentation methods
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Fig.l Multivariate statistical analysis results of black tea with different fermentation methods
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Fig.2 Heat map analysis of the signature differences of black tea with 2 kinds of fermentation methods
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Fig.3 Heat map of 3 kinds of main different substances in black tea with different fermentation methods
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Table 2 Analysis results of green tea polyphenols and theaflavins

SR U TR AR Lk
KR
KW E% WUE TR/ % KL & REE =
AR T 15.4+0.3 0.30+0.04 5.01x10'°+7.56x10° 6.70x10°+2.67%107
L 1 15.0£0.3 0.3440.03 4.70%10'°+8.58x10° 8.81x10°+3.44x10’
3 ERRETRALETHER
Table 3 Identification results of differential nucleotides
FA [ g ¥ 1 i3 EiR
et PREAIIEL o ot VLR 3R ey TOARERC R
/min (m/z) /(mg/L)
M 0.920 CoH 3N;05 MassList, ChemSpider [M+H]+1 244.09286 -0.28
JRAF 1.303 CoH,,N, 06 mzVault, mzCloud [M-H]-1 243.06219 -0.55
T e 0.867 CsHgN,0, ChemSpider. MassList. [M+H]+1 129.06580 -0.32
S 1415 CH:N:O ChemSpider. MassList, mzCloud. [M+H]H 152.05669 _0.43
mzVault
i 0.935 CsHsNs ChemSpider, MassList, mzCloud, [M+H]+1 136.06175 04
mzVault
i 0.915 C4H:N;0 mzCloud, mzVault [M+H]+1 112.05046 -0.18
2°-0-H BL R 1.838 C11H,5sN50, mzCloud, mzVault, MassList [M+H]+1 282.11960 -0.07
5°-S-HI3E-5> B AR R A 3.902 Ci;iH;sNsO;S  mzCloud, ChemSpider, MassList — [M+H]+1 298.09692 -0.2
BRFF 20 TR 0.925 C1oH14N5O,P MassList [M+H]+1 348.07028 -0.17
5 4F 1.415 CioH15N;505 mzCloud, mzVault, MassList [M-H]-1 282.08438 -0.43
B 1.353 C1oH13Ns0,4 mzCloud, mzVault, MassList [M+H]+1 268.10397 -0.26
2 _3-HPRIT R 1.300 CoH,N50,P MassList [M-H]-1 344.04013 -0.43
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