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Impact of Different Brewing Water on
the Quality and Antioxidant Activity of
Toona sinensis Fermented Tea Infusions

JIANG Peng-fei', ZHAO Tian-tian?, SHI Guan-ying', ZHANG Le!, ZHAO Li-li', WANG Ji-hong', ZHAO Yan',
WANG Zhao-gai'*
(1.Agricultural Products Processing Center, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China;
2.College of Food Science and Engineering, Henan University of Technology, Zhengzhou 450001, China)

Abstract: Water is the important medium of the tea infusions, which plays a crucial role in the development of tea
quality. In order to elucidate the mechanism underlying the impact of different brewing water on the quality of
Toona sinensis(TS) fermented tea infusions, the present study employed ultraviolet spectrophotometer, electronic
tongue and gas chromatography-mass spectrometry(GC-MS) to investigate variations in physicochemical indexes,
biochemical components, antioxidant activity and flavor compounds of three TS fermented tea infusions prepared
using tap water, mineral water and purified water. The results demonstrated that the quality and antioxidant activity
of TS fermented tea infusions were significant influenced by different brewing water (£<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 (ICso was 0.17 mg/mL) and total reducing ability. Moreover, tap water
tea infusions showed the highest caffeine content (6.80 mg/L) and the significant OH radical scavenging ability
with ICso 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 being 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. The synthesis of multiple studies indicates that pure water is the optimal
choice for brewing TS fermented tea. 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.
Keywords: Drinking water, Toona sinensis fermented tea, Biochemical components, Antioxidant activity, Volatile
components
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Table 1 Electronic tongue sensor arrays and corresponding performance characteristics
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Fig. 1 The physicochemical properties of different brewing water and tea infusions
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Table 2 color of TS fermented tea infusions in different brewing water

ATIHFE L a b
HkK 29.7340.10° 2.4240.10" 1.8340.08"
FHIRAK 29.1940,10° 2.76:+0.06° 2.0540,02°
LB 32.30+0.20° 1.910.14° 1.51£0.12°
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Fig. 2 Contents of biochemical components of 7§ fermented tea infusions in different brewing water
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Table 3 Correlation analysis of biochemical comp ts in tea infusions and physicochemical components of water samples

SR REEMER RMESE MR EEEmes

A pH 0.640 0.915%* -0.948%* 0.930%* -0.969%*
IKFEHL G 0.913%* -0.812%* -0.850%= -0.935%+ -0.777%
Heim pH 0.896%* -0.830%* -0.859%* -0.944% 0. 798**
FF R R 0.929** -0.809** -0.829%* -0.932%% -0.749%

Pe *ofE 001 AE CRID ERFME: o005 AF (UMD R FEHE
2.5 AR KX & i A 8 o A i U A s TR 1 2

AS[E R K i i R B 4 4517 %) DPPH=H1-0H 13 B2 R /1 W& 3, ASER AP &
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Fig.3 1Cso of DPPH* and «OH scavenging activity of tea infusions with different brewing water
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Fig. 5 Taste value of E-tongue of TS fermented tea infusions in different brewing water
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Fig. 6 PCA analysis of E-tongue of TS5 fermented tea infusions in different brewing water
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Fig. 7 Types and relative contents of volatile components of TS fermented tea infusions in different brewing water

24 12 131 e 8 AR A b e BRAS ) i 4 R PR L (R AR G, Eh 1 8 RIER 4 W AN, EORK.
W SR K Sl K R ) A b R R 5 i A 9 Rl LA 48, 43 o & B S AURRZE 73 1 37.50%
52.94%H1 56.25%, B AHRIKZEHEEGILAH 5 G SRR 7 10 & R, T IR/AKFISE 15K R
A ZEAN K. BRI BRI K R G0 & B MG R399+ 04 LA, 9350
B IRURA ST 37.5%. 0. 6.25%, XULH] T B RAKZRGIES KRR ENFEE . BRK.
B SR KRN A 5 K 5 iz R b AT 4 40 b — PR R BK (10.35+1.37.7.97+0.30, 25.57+4.57 ug/kg)
(E)-2- C 4% (19.04+0.23. 16.03+0.73. 13.09+1.79 pg/kg) « A s (56.74+0.41, 63.48+1.63
53.7141.35 pg/kg) « AFHFEIEFHES (23.14£1.19. 22.2+0.19. 19.54+1.87 pgkg) - 407 —H
Z - THE(23.18+1.19.16.8+1.58.4.73+0.48 pg/kg) X P I L 1] A ik ( 32.64+2.16.25.74+0.20
16.05+1.16 pg/kg) « T &y (23.82+1.62. 20.78+1.24. 17.5£0.91 pg/kg) ZEV I 1 & B4 &,
TP R A A SOl RO, (BE)-2-CMmER A EEANUKRAE, KPR
B RARMKIEEMSCHR, ROREAKRNEE, TEMBAMENT &S, XL
W5 R W T 7 W R T A E A K SR 0 R IE A = B I 1 3 R 2 IR 1 = B R B U190, 7
SEMAERREH D, BRKFBHEMPEREEAN 1-LREE-2-H E-1-TH
(74.21£1.05 pg/kg)  FlE (5.25+0.67 ugkg) . ML (5.66+0.18 pg/kg) EXi, T
T HRKFHAEMEFES: AKFEZE PO Bl el of A0 2-HET
i (6.28+0.76 pgrkg) M3, W S/KARKH, IXELREA (1 KR 2 BT 7 4 S AR I Uk .
UERT LTG5 W A B 4% 7% 1 UK AN 2 B — S o s ph A F A 45 3L T 2 3K L R P 2 o Bl
G ] (6 E LA P Aol 75 e T 5% 11 XUV = 8 A i i 31321,

2 REVIN

/3
vev

8 &R ST R AR P B A

Fig.8 Venn diagram of volatile components in each sample

F 4 FRKAAKMBEREBFERIERS GC-MS T4 R

Table 4 GC-MS analysis of volatile components of 7§ fermented tea infusions in different brewing water
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