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Abstract: To investigate the effects of different drying methods on the quality of Tanyang Gongfu black tea, five drying
processes were employed in this study: Vacuum-freeze drying (FD), hot-air drying (HD), hot-air-vacuum-freeze combined
drying (HFD), vacuum-freeze-hot-air combined drying (FHD), and microwave drying (MD). The five dried tea samples
were compared by combining sensory evaluation, physicochemical component determination, aroma compound detection,
and chemometric analysis. The results indicated that the Tanyang Gongfu black tea was characterized mainly by sweet flo-
ral aroma and sweet mellow taste. Among them, the FHD sample was characterized by a pure, sweet, refreshing taste and a
pronounced sweet floral aroma, achieving the highest sensory score (90.90 points). Significant differences were observed in
the quality components of the tea samples subjected to different drying methods. FD treatment was found to be conducive to
increasing the thearubigins content (3.08%). The free amino acid (6.69%) and tea polyphenol (12.28%) contents in the FHD
sample were significantly higher than those in the other groups (P<0.05). The highest water extract content (38.23%) was
found in the HFD sample. Soluble sugars (44.34 mg/g) in the HD sample were found to contribute to its sweet mellow taste
characteristic. Flavonoids were maximally retained (24.61 mg/g) in the MD sample. A total of 99 aroma compounds were
detected in the five tea samples, mainly including aldehydes, esters, and alcohols. The FD sample possessed unique grassy
and floral characteristics, mainly contributed by hexanal (OAV=33.51), linalool (OAV=75.45), and geraniol (OAV=
239.77). The sweet and honey-like aroma characteristics of the HD sample were associated with the enrichment of isovaler-
aldehyde (OAV=254.73) and phenylacetaldehyde (OAV=41.44). Geraniol (OAV=210.22) was identified as the characteris-
tic aroma compound for the FHD treatment. Geraniol (OAV=130.04) and isovaleraldehyde (OAV=122.23) were deter-
mined to be the main aroma-contributing components for HFD. Nonanal (OAV=71.89) was identified as the key aroma
component for MD treatment. This study systematically elucidated the influence of different drying processes on the quali-
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ty of Tanyang Gongfu black tea, providing a theoretical basis for optimizing black tea processing technology.

Key words: black tea; drying techniques; sensory quality; volatile compounds; odor activity value (OAV)
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Table 2 Sensory evaluation results of tea samples processed with different drying methods
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Fig.1

Comparative analysis of biochemical components in differently dried tea samples
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Fig.2 Comparison of tea pigments in different dried teas
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Table 3 Catechin contents in tea samples processed with
different drying methods (mg/g)

THITZ C EGC EC EGCG ECG
FD 3.28+0.11* 0.91£0.37° 4.5£0.23" 1.32+0.03" 1.57+0.05°
FHD  2.57+0.09° 1.18+0.46° 3.6+1.07° 0.42+0.06° 0.12+0.03°
HFD  2.39+0.46* 0.89+0.19°  5.1+0°  1.02+0.27° 1.13£0.2°
MD 0.9240.04¢ 3.8240.21° 4.34+0.4%® 1.79+0.15*  0.08+0°
HD 2.03+0.18° 2.11+0.13" 3.96+0.35® 1.07£0.06™ 1.6+0.05"
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Table 4 Relative odor activity value (OAV) of volatile compounds in differently dried tea samples

A= Wi CAS ( (i FHD HFD  MD HD AR
ng/kg)
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4 IE B 111-27-3 5.6 19.63 8 6.13 201 5.75 A
5 R 122-78-1 4 33.69 27.84 598 4144  AERE.WE. EE. HEHKD
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8 Tl 124-19-6 1 12211 81.08 53.89 71.89  73.06 SRR
9 L 60-12-8 564 294 233 1.32 159 213 BB
10 KR TR 119-36-8 40 1016 532 299 103 3.69 ALRIATIR | JRIARD
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