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Abstract: The tea beverages will be endowed with distinct aroma and taste, as well as various
biologically active compounds including probiotic factors, when fermented with lactic acid bacteria
(LAB). However, at present, few studies on the dynamics of flavors in tea soup at different fermentation
stages were conducted. In this study, the composition of monosaccharides, aromatic components, free
amino acids, and organic acids were measured, when the black tea beverages were fermented with
Lactobacillus coryniformis FZU63 which was isolated from Chinese traditional kimchi. The results
indicated that monosaccharides including glucose, fructose, mannose and xylose in black tea beverages
are the main carbon sources for fermentation. In addition, the abundance of aromatic compounds in
black tea soup are increased significantly at different fermentation stages, which endow the fermented
black tea soup with fruit aroma on the basis of flowery and nutty aroma. Moreover, some bitter amino
acids are reduced, whereas the content of sweet and tasty amino acids is elevated. Furthermore, the
levels of lactic acid, malic acid, citric acid and other organic acids are accumulated during the
fermentation. Additionally, sensory evaluation displays that black tea beverage is acquired with
comprehensive high-quality after being fermented for 48 h. This study provides a theoretical basis to
steer and control the flavor formation and quality of the fermented tea beverages during LAB

fermentation.

Keywords: Lactobacillus coryniformis FZU63; black tea soup; fermentation; aromatic components; quality
improvement
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Figure 1 The pH variation of black tea soup and
the number of wviable cells of Lactobacillus
coryneformis during fermentation.

The variation of monosaccharides in black tea soup at different fermentation stages

No. Items

Content of different monosaccharide (mg/mL)

Ct 0h 24 h 48 h 72h 96 h
1 Glucose  6.110£0.320  6.460+£0.420  5.860+0.240  5.220+0.340 4.270+0.140 4.560+0.22°
2 Fructose  0.360+0.021  0.410+0.012  0.150+0.032"  0.160+0.022" 0.180+0.013 0.170+£0.014"
3 Mannose  0.152+0.040  0.122+0.001  0.008+0.001°  0.011+0.002" 0.011+0.005" 0.0110.001"
4 Xylose 0.810£0.015  0.740+£0.012 - - - -
5 Galactose ~ 0.020+0.001  0.010+£0.004  0.007+0.001  0.002+0.004 0.006+0.002 0.007+0.002
6 Rhamnose — - - 0.003+0.001 0.001+0.002 0.004+0.001
“*” represents P<<0.05; “-” means that content is below the detection limit.
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Figure 2 Analysis of the components in the fermented black tea soup. (A) Total ion current diagram of
volatile aroma components in black tea soup at different fermentation stages. (B) The classification of the
volatile compounds of fermented black tea beverages. (C) The heat map of aromatic components in different
fermentation stages. (D) Hierarchical clustering plot and (E) PCA score plot of the fermented black tea
beverages from different groups were drawn based on the relative abundance of volatile flavor profiles.
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Figure 3 The variation of organic acids (A) and amino acids (B) of black tea soup at different fermentation

stages.
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Figure 4 Correlation analysis between monosaccharides, free amino acids, organic acids and volatile aroma

compounds.
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Figure 5 Quantitative description and the sensory indexes of black tea beverage using (A) radar chart and

(B) total score chart.
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