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Abstract: To determine the optimal strontium (Sr) application level for tea plants and to investigate the anti-
oxidant activity of strontium-enriched tea polyphenols (SETPs) as well as their protective effects against H20o-
induced oxidative damage in human LO2 hepatocytes, tea plants were subjected to Sr treatment using soil cul-
tivation. SETPs were extracted by ultrasound-assisted ethanol extraction, and extraction parameters were opti-
mized using the Box-Behnken response surface methodology. The in vitro antioxidant activity of SETPs was
evaluated based on their scavenging capacities against DPPH, ABTS*, and hydroxyl radicals scavenging
rates, and their Fe?*-reducing power. Furthermore, an H,0:-induced oxidative stress model in LO2 hepato-
cytes was established to assess the cytoprotective effects of SETPs. The results showed that the optimal Sr appli-
cation level for tea plants was 50 mg/kg. The optimal extraction conditions for SETPs were determined as fol-
lows: ethanol volume fraction of 58%, solid-liquid ratio of 1:46 (g/mL.), and extraction time of 35 min. Under
these conditions, the extraction yield of polyphenols was (38.30+1.20)%. The scavenging rates of SETPs on
DPPH radicals, ABTS* radicals, hydroxyl radicals, and Fe** reducing power all increased with the elevation
of mass concentration. SETPs significantly enhanced the viability of H2O»-treated LO2 hepatocytes, reaching
110.9% at 2 mg/mL., and markedly increased the activities of superoxide dismutase (SOD), catalase (CAT),
and glutathione peroxidase (GSH-Px) while reducing malondialdehyde (MDA) contents, thereby alleviating

oxidative injury. In conclusion, SETPs exhibit strong antioxidant activity and confer protection against H,0,-in-
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duced oxidative damage in LO2 hepatocytes, providing a theoretical basis for their potential application in the

development of functional foods.

Key words: strontium-enriched tea polyphenols; extraction of tea polyphenols; cell viability; antioxidant ca-

pacity ; oxidative stress
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Fig.2 Extraction efficiency of strontium-enriched tea polyphenols

under various conditions
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Table 2 Experimental design and results of response surface

At oas A B c PR 1%
1 1 1 3243
2 -1 -1 0 27.30
3 1 -1 0 29.10
4 -1 1 0 31.20
5 -1 0 1 30.65
6 0 1 -1 33.90
7 0 -1 1 29.70
8 0 0 36.42
9 0 -1 -1 29.80
10 -1 0 -1 33.12
11 0 0 0 36.51
12 0 0 0 36.42
13 0 0 0 31.90
14 0 0 0 36.52
15 1 0 1 33.33
16 1 0 -1 33.06
17 1 1 0 31.90

DL EEARBU B (A) R LG (B) R EERTEI(C) Ry
HAR R, DUR SRAS 2 By $R OR i W (E (V) , 759 31 & 51
2% 2 Wy 3 B 0] 5 7 B - ¥=135.43+3.284+22.88B+
1.78C+0.30AB+1.884C+0.47BC+30.6542+60.19B8>+5.24C2,

PR %

B3

%

2222 JrEIrEER
T ESHTEE R I 3,
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Table 3 Results of variance analysis

e SFOTRL A ¥ F A PE
FiA 135.43 9 15.05 32893  <0.000 I
3.28 1 3.28 71.63  <0.000 1
22.88 1 22.88 500.17  <0.000 1
1.78 1 1.78 38.83 0.000 4
AB 0.30 1 0.30 6.61 0.036 9
AC 1.88 1 1.88 41.03 0.000 4
BC 0.47 1 0.47 10.26 0.0150
A2 30.65 1 30.65 670.06  <0.000 1
B 60.19 1 60.19  1315.55 <0.000 1
c 5.24 1 5.24 11457  <0.000 1
i 0.32 7 0.05
AL 0.05 3 0.02 0.27 0.846 3
gl 0.27 4 0.07
A 135.70 16

i 3 Bl iZ A A F=328.93 . P<0.000 1, Mi%
T ELAT B b 5] 5 D R AU R?=0.997 6, AU P>
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Fig.3 Response surface and contour diagram of the interaction of various factors
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Fig.4 The in vitro antioxidant activity evaluation results of strontium-enriched tea polyphenols
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