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Abstract: Water is the important medium of the tea infusions, which plays a crucial role in the development of tea quality.
Tooma sinensis (TS) fermented tea was brewed with tap water, mineral water and purified water. The physicochemical
indexes, biochemical components, antioxidant activity and flavor compounds of three types tea infusions were analyzed
using ultraviolet spectrophotometer, electronic tongue and gas chromatography-mass spectrometry (GC-MS) to elucidate
the influence of different brewing water on the quality of TS fermented tea infusions. The results demonstrated that the
quality and antioxidant activity of TS fermented tea infusions were significant influenced by different brewing water
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(P<0.05). Among the three samples, the purified water tea infusion with weak acidity and conductivity close to 1 pS/cm
exhibited superior characteristics, including the highest levels of tea polyphenols (669.45 mg/L), total flavonoids
(645.83 mg/L), soluble sugar (731.91 mg/L) and free amino acids (2738.96 mg/L). Additionally, it demonstrated the
strongest scavenging capacity of DPPH free radicals (IC, was 0.17 mg/mL) and total reducing ability. Moreover, tap water
tea infusions showed the highest caffeine content (67.98 mg/L) and the significant OH radical scavenging ability with ICs,
value of 12.27 mg/mL. The electronic tongue effectively discriminated between TS fermented teas prepared using different
brewing water, with the tea infusions made from pure water exhibiting the most abundant taste profile characterized by
bitterness, bitter aftertaste, sweetness and richness. A total of 29 volatile components were identified using GC-MS, with
sulfur-containing compounds and aldehydes were found to be the predominant volatile components in the TS fermented tea
infusions, accounts for more than 50% of the total. 24, 17 and 16 volatile components were detected in tap water, mineral
water and purified water tea infusions, respectively. The aroma components of tap water tea infusions exhibited the most
abundant, and purified water tea infusions displayed obvious floral and fruity aroma. Comprehensive analysis of pure water
was deemed most suitable for the TS fermented tea, the tea infusion exhibits an optimal overall quality. The present study
elucidated the impact of water quality on the biochemical composition, antioxidant activity and volatile components of TS
fermented tea, thereby establishing a theoretical foundation for the scientific brewing of TS fermented tea and the

development of TS fermented tea beverages.
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Table 3 Correlation analysis of biochemical components in tea
infusions and physicochemical components of water samples
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Fig.5 Results of E-tongue of TS fermented tea infusions in
different brewing water
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Fig.6 PCA analysis of E-tongue of TS fermented tea infusions
in different brewing water
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Fig.7 Types and contents of volatile components of TS
fermented tea infusions in different brewing water
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Table 4 GC-MS analysis of volatile components of TS fermented tea infusions in different brewing water
(R BB (min) B fl CAS fritugke) RIGHHH/1E)
Ak B RIK afivk
Bl 87.56+1.83 18.38+0.72 32.66+1.73
1.465 Lk C,H¢S 000075-18-3 10.35+1.37 7.97+0.30 25.57+4.57 521/521
9.629 3,4- kg CeHgS 000632-15-5 2.99+0.55 - - 902/908
12.056 -2 B 5k -2-F B 1- 9 0 CeH,,S 027482-14-0 74.21£1.05 - - 952/
14.330 2-WEW TP CH,08  000098-03-3 - 10.42+0.82 7.10+1.14 1000/1008
JRk 33.93+1.65 3.41£0.23 12.87+1.24
23.837 1-F3E-3-(1-H L 2 30 RO M CoH g 013828-31-4 5.65+0.22 - - 1191/
29.154 o-BETE AR CsH,, 017699-14-8 2.71£0.21 - - 1349/1349
31.18 BT I C,sHy, 000087-44-5 13.42+1.88 - 5.93+0.92 1419/1419
32.856 FTe- AR M CsHy, 023986-74-5  2.337+0.57 - - 1481/1481
33.582 (Z)-y-£1 %259 CysHy, 013062-00-5 3.01£0.27 - - 1507/1506
34.095 S-HERNE CsHy, 000483-76-1 4.11£0.65 - 3.98+0.55 1525/1525
36.865 11- 3 T ke C¢Hig 000719-79-9 2.69+0.25 3.4140.23 2.96+0.38 1628/—
2 126.70+3.40  106.39+2.34  109.57+1.09
2.491 2-WIEETHE CH,,0 000096-17-3 - - 6.28+0.76 655/656
4.260 (E)-2-1e M C,H O 001576-87-0  11.57+0.68 - 12.79+0.88 750/754
7.551 (E)-2-C M CgH,,0 006728-26-3 19.04+£0.23 16.03£0.73 13.09+1.79 850/850
16.416 L CH 0 000122-78-1  56.74+0.41 63.48+1.63 53.71+1.35 1038/1038
17.724 o FP R F e C4HO 000104-87-0 23.14+1.19 22.2+0.19 19.54+1.87 1063/1072
19.913 Tl CH; O 000124-19-6 5.25+0.67 - - 1103/1102
24.084 LT AL CoH O  000116-26-7 5.66+0.18 - - 1197/1197
26.923 o- .2 FE-TK CioHi O 004411-89-6 5.310.83 4.67+0.44 4.17+0.44 1278/1281
fifizk 23.18+1.19 30.32+1.64 10.17+1.26
41361 R HIR 5 TR CigHy;04  000084-69-5 - 13.51+1.44 5.44+2.06 1873/1874
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[l S 0 7.29+0.73 7.05+0.97
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32.975 BT Ci3HyO  000079-77-6 4.38+0.43 3.04+0.12 - 1485/1485
33.693 2,4-TRUT BOKEY C,H,,0  000096-76-4 - 6.02+0.30 9.38+2.13 1511/1513
42.061 F15 WAV S C,¢H;,0,  000057-10-3 2.08+0.38 - - 1959/1964
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Fig.8 Venn diagram of volatile components in each sample
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