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Abstract: [Objective] This study investigated the effects of shaping and baking processes on the antioxidant
activity of round roasted green tea, aiming to provide theoretical support and practical reference for improving the
quality and optimizing the processing techniques of green tea. [Method] The influences of different processing
stages and key procedures such as shaping and baking on the antioxidant activity of round roasted green tea were
studied. A zebrafish model (in vivo) and multiple indexes including DPPH radical scavenging rate, ABTS" radical
scavenging rate, and ferric ion reducing antioxidant power (FRAP) were employed for comprehensive evaluation
of the antioxidant activity. [Result] Shaping and baking conditions significantly affected the antioxidant activity
of green tea. The effect of shaping temperature varied under different baking temperatures. For example, under
baking at 75 °C for 20 min (twice), the DPPH radical scavenging rate of green tea shaped at 90 °C was
significantly higher than that at 120 °C and 150 °C. In the case of shaping at 90 °C for 50 min, the FRAP of green
tea baked at 105 °C was significantly better than that baked at 75 °C. Through process optimization, the best

combination was determined as shaping at 90 °C for 50 min + baking at 90 °C for 20 min (twice), under which
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the DPPH radical scavenging rate increased by 43.54% compared with that of conventional factory processes.
[Conclusion] Optimizing shaping and baking processes can significantly enhance the antioxidant activity of
round roasted green tea. This study provides scientific support for the refined processing and quality improvement
of green tea.

Keywords: green tea; geographical factor; shaping temperature; baking temperature; antioxidant activity;

processing procedure
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Table 1 Information of green tea samples
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Table 2 Experimental design of shaping and baking processes
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Fig. 1 Comparison of in vitro antioxidant activities of round roasted green tea from different regions
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Table 3 Levels of polyphenols in green tea samples

. %”1"4—/‘%%%%51% A IR 2 By R R/
5% (pg/mL)
A-1 18.71+0.14 1520.15+35.72
A-2 17.56+0.27 1445.15+15.51
A-3 13.10+0.19 1279.08+23.81
A-4 13.62+0.52 1 158.67+4.33
A-5 21.12+0.47 1019.39+0.82
A-6 16.60+0.08 996.17+33.55
A-7 16.41+0.14 1017.60+17.68
B-1 17.01£0.11 977.04+2.89
B-2 13.28+0.49 1230.36+62.41
B-3 17.61+£0.26 1 199.23+23.45
C-1 17.43+0.27 1321.68+21.29
C-2 18.72+0.12 1441.58+9.02
C-3 16.70+0.09 1243.88+4.33
C-4 17.60£0.07 1136.22+6.49
C-5 17.66+0.17 1030.61+15.87
D-1 16.73+£0.14 1 183.93+0.36
D-2 16.86+0.15 1371.94+9.38
D-3 16.99+0.15 997.70+£10.46
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Table 4 Correlation analysis of tea polyphenols with antioxidant activity of the samples from different regions
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FE W 2% 2 W A A 4 1.000 0
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Fig.3 Effect of shaping temperature on the antioxidant activity of green tea
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Table 5 Effects of shaping and baking processes on

polyphenols in green tea

15 KM R ZWMBTE KGR 2 B PR R

93 50/% (pg/mL)
T-1 14.66+0.26 1277.30+15.51
T-2 14.63+0.30 1315.05+45.82
T-3 14.08+0.21 1367.35+84.42
T-4 13.50+0.27 1261.22+23.09
T-5 13.74+0.28 1205.10+111.12
T-6 14.17+0.24 1394.13+29.22
T-7 15.36+0.28 1 349.49+85.86
T-8 16.94+0.19 1350.00+14.43
T-9 17.35+£0.36 1402.55+23.81
T-10 17.47+0.50 1306.63+14.43
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Table 6 Correlation analysis of tea polyphenols with antioxidant activity of samples processed with different techniques
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