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a b s t r a c t
Aim of the study: Pu-erh (or pu’er) tea tasting is a social practice that emphasizes shared sensory experience,
wellbeing, and alertness. The present study examines how variable production and preparation practices
of pu-erh tea affect drinkers’ perceptions, phytochemical profiles, and anti-oxidant activity.
Materials and methods: One hundred semi-structured interviews were conducted in Yunnan Province to
understand the cultural and environmental context of pu-erh tea tasting. The gong fu cha dao (‘way of
tea’ with ‘effort,’ ‘work,’ or ‘skill’) method of brewing tea through multiple infusions was employed to
evaluate green and black pu-erh samples from smallholder agro-forests and terrace plantations. Ranking
interviews, High Performance Liquid Chromatography (HPLC), and the 1-1-diphenyl-2-picrylhydrazyl
(DPPH) assay were conducted to characterize color and taste profiles, Total Catechin Content (TCC), Total
Methylxanthine Content (TMC), and free radical scavenging capacity (IC50).
Results: Significant variation was found among pu-erh samples based on: (1) agro-ecosystem mode of
production by TCC (P < 0.0001) and TMC (P < 0.0265), (2) processing method for TCC (P < 0.0001), TMC
(P < 0.0027), and free radical scavenging capacity (P < 0.0001), (3) infusion sequence for TMC (P < 0.0013),
(4) taste rankings for TCC (P < 0.0001), TMC (P < 0.0001), and IC50 (P < 0.0059) and, (5) color rankings for
TMC (P < 0.0009) and IC (P < 0.0001). Samples rated as bitter and bitter-sweet contained the greatest
50

TCC and free radical scavenging capacity.
Conclusions: This research demonstrated that production environment, processing methods, and infusion
sequence in preparing tea are related to the phytochemical profile, free radical scavenging activity, and
flavor of tea. Findings contribute to the ethnomedical literature by supporting previous studies that
have hypothesized that the taste of plants, particularly bitterness, may guide societies in the search for
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erm Frequency (%) Taste term Frequency (%)

58 Smooth 26
with a sweet aftertaste 57 Mellow 23

54 Full 22
39 Fishy 22
34 Moldy 21
thod development of this study. Detection was carried out with UV at
tification are as follows: (1) gallic acid (GA), (2) (−)-epigallocatechin
catechin (C), (4) caffeine (CAF), (5) (−)-epigallocatechin 3-gallate

)-gallocatechin 3-gallate (GCG), and (7) (−)-catechin 3-gallate (CG).
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ed for DPPH analysis. Gallic acid (0.015625–0.25 mg/ml)
c acid (0.03125–0.5 mg/ml) were used as positive con-
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00 �M DPPH solution; each mixture was prepared in
tes of five concentrations. The mixtures were incubated

at 37 ◦C. Absorbance values were measured at 517 nm
tmax Pro 3.0 microplate reader (Molecular Devices,
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s the percentage of DPPH free radicals inhibited by the
omparison to radical inhibition in the negative water
g the following formula:

ontrol − ABSsample

egative control
× 100.

btained were plotted against concentration (�g/ml) of
tions. Free radical scavenging capacity was expressed
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ls; the lower the IC50 value, the higher the anti-oxidant

cal analysis

ere analyzed statistically using JMP 7.0 software (SAS)
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the individual amounts of catechins quantified from
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ste terms used by informants included bitter (58%), bit-
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used by informants to describe pu-erh. A total of 73% of
said that bitter or bitter-sweet taste indicates medicinal
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described based on physiological sensations (uplift-
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s), color (golden, amber, red), and clarity (clear, dusty,

experts rated green pu-erh samples from agro-forests
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use of the more bitter taste of the former. Green pu-erh
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nt properties. Key experts rated black pu-erh with the
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nd perceived it to contain the least medicinal and stim-
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on of phytochemical constituents and free radical
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mean value of all methylxanthine compounds quanti-
s most present in a sample of aged green pu-erh from a
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show significant variation among samples based on
roduction for TCC (P < 0.0001) and TMC (P < 0.0265)
33 Earthy 21
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27 Burnt 2
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IC50 value Standard deviation

Green pu-erh (loose)
64.31 1.27
64.94 1.26
66.36 1.79
59.41 1.44
70.08 5.46
69.62 0.97
55.95 0.77
57.07 1.33
61.10 0.90
61.72 3.47
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