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ABSTRACT: Objective
Pu-erh tea. Methods

To investigate the effects of various autoclaving processes on the antioxidant activity of
The 5 kinds of treatments were employed during the pressing process of Pu-erh tea: the
original sample, steam sample, wet and stuffy sample, pressed cake scattering sample, and pressed cake drying
sample. The total antioxidant capacity, hydroxyl radical scavenging capacity, 1,1-diphenyl-2-picrylhydrazyl (DPPH)
free radical scavenging rate, and superoxide anion free radical scavenging capacity of Pu-erh tea under different
autoclaving processes were measured using spectrophotometry, and the differences were analyzed. Results The
total antioxidant capacity of the raw tea was greatest in the pressed cake drying sample, significantly higher than that
of the wet and stuffy sample by 0.02 mol/L. The hydroxyl radical scavenging ability of the raw tea was the highest,
significantly exceeding that of the original sample (69.05 U/mL). The DPPH free radical scavenging rate of the raw
tea was highest in the wet and stuffy sample, significantly greater than that of the pressed cake scattering sample by
15.75%. The superoxide anion radical scavenging ability of the raw tea was also the highest, significantly exceeding
that of the pressed cake sample (763.49 U/L). For the cooked tea, the total antioxidant capacity was highest in the
cake-dried sample, significantly greater than that of the original sample by 0.07 mol/L. The hydroxyl radical
scavenging ability of the cooked tea was highest in the wet sample, significantly exceeding that of the original sample
(57.72 U/mL). The DPPH free radical scavenging rate of the ripe tea was highest in the wet sample, significantly
greater than that of the original sample by 34.45%. Lastly, the superoxide anion radical scavenging ability of the
cooked tea was highest in the pressed cake drying sample, significantly exceeding that of the pressed cake scattering
sample (1065.65 U/L). Conclusion The antioxidant activity of both raw and ripe Pu-erh tea diminishes following
cake pressing and scattering treatment during the autoclaving process. Conversely, the antioxidant activity is

enhanced by steam treatment, wet stuffiness, and post-cake pressing drying. This finding offers a theoretical

FH15E

foundation for improving the autoclaving process and enhancing the antioxidant activity of Pu-erh tea.

KEY WORDS: Pu-erh raw tea; Pu-erh ripe tea; autoclave; antioxidant activity
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Table 1 Autoclave test scheme of Pu-erh tea
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Fig.2 Total antioxidant capacity of Pu-erh raw tea under different
autoclaved processes
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Fig.3 Total antioxidant capacity of Pu-erh ripe tea under different
autoclaved processes
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Fig.4 Hydroxyl radical scavenging ability of Pu-erh raw tea under
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Fig.8 Superoxide anion radical scavenging ability of Pu-erh raw tea
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Table 2 Analysis of different components of Pu-erh tea under different autoclave processes

ZHE ZEAb R WKEZW % AIEBR /Y% HER/% HLLHR % WE/ % KB )% B/ %
SR FE 24.777+0.539"  4.895£0.221°  0.150£0.105°  9.089+1.919"  1.665+0.358"  45.389+14.429°  0.405+0.044"
HIRFE 20.212+2.823°  4.019+0.767°  0.167£0.047°  6.992+1.350°  2.789+0.307°  51.701x1.589°  0.308+0.079"
EEP TR R FE 21.296+1.861°  4.566+0.013°  0.405£0.259*  7.837+1.223° 3.078+0.260°  50.258+2.127°  0.375+0.031°
FEPHTHRE  24.515£0.875"  4.54240.022°  0.452+0.148"  5.68542.062°  2.564+0.251°  49.681+0.855°  0.413+0.068"
JEVRHETAE  18.317£2.089°  4.506+0.013°  0.456+0.240°  4.404+0.424°  2.065+£0.894°  49.042£1.163°  0.416+0.050°
IR A 24.177£0.158"  4.486+0.051°  0.862+0.125"  1.152+0.982°  5.729+0.820°  40.210+2.984°  0.549+0.073°
IR 18.075£1.001°  4.402+0.172°  0.918£0.076"  1.805£0.591*  6.414£0.902°  39.230£2.947°  0.460+0.056"
B S AR 19.011£1.708°  4.469+0.008"  0.244+0.044"  0.905+1.264"  6.800+0.130°  43.934+£8.955"  0.544+0.112°
JEPHTHRE  18.031£1.562°  4.471x0.007°  0.296+0.339"  0.204£1.977°  5.958+1.420°  40.489+2.179"°  0.395+0.058"
JEDFMETHE  18.624+1.746°  4.895+0.408"  0.203+0.681°  0.224+1.420° 10.151£1.313*  37.600£1.233°  0.452+0.043"

T AR TR N HA B3 75 5(P<0.05).
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Table 3 Correlation analysis of biochemical components and antioxidant activities of Pu-erh raw tea under different
autoclaved processes

Bzt SBYUEMRET/(mol/L) R HMIAEEERAESI/(U/mL)  DPPH H HFETRER /%  BAN 1 A il AEERRAE J1/(U/L)
R 0.435 0.449 0.880* 0.883*
AR 0.326 —0.661 ~0.135 -0.092
HHER 0.002 0.469 0.054 —0.114
E AR —0.346 —0.432 0.166 0.210
TR -0.813 0.822 0.398 0.179
KB —0.543 0.875 0.262 0.108
il 0.571 —0.431 -0.313 -0.309

VE: RPBE IR, Fom B IEASCE, RPEUE U, FoR BA B, 78 0.01 ZUM ORI CHE 3, *7E 0.05 FH(BUR)

MRPER . % 417

R4 TRFEELZEEAFZEUR S SMENEEHEXMESH
Table 4 Correlation analysis of biochemical components and antioxidant activities of Pu-erh ripe tea under different
autoclaved processes

EELAN BYUEALRE S /(mol/L)  EE EETEBRAEJI/A(U/mL)  DPPH A HEIERR%/%  WEHE T [ h3EBRAES1/(U/L)
WKL 0.849 0.404 0.523 0.991%*
AR 0.793 0.371 0.436 0.983%*
HER -0.399 ~0.844 -0.731 —0.408
W& -0.336 —0.526 —0.339 —0.553
MR 0.938* 0.543 0.645 0.950%
KE Y -0.553 0.168 0.237 —0.605
il -0.306 -0.396 -0.009 -0.065
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Fig.10 Load diagram of principal component analysis for antioxidant
indexes of Pu-erh raw tea under different autoclaved processes
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Fig.12 Load diagram of principal component analysis for antioxidant

indexes of Pu-erh ripe tea under different autoclaved processes
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Fig.13 Principal component analysis scores of antioxidant indexes of

Pu-erh ripe tea under different autoclaved processes
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Fig.14 Tree diagram of cluster analysis of Pu-erh raw tea system
under different autoclaved processes
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Fig.15 Tree diagram of cluster analysis of Pu-erh ripe tea system
under different autoclaved processes
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