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ABSTRACT: Objective To study the effects of different brewing times on the color, aroma and taste of Lei Shan
silver ball tea. Methods The changes of chromatic value, aroma and internal substance of the tea infusion were
obtained by color gauge, electronic nose technology and physical and chemical analysis, respectively. The best brewing
time was explored by combining the values of color, aroma and taste with sensory evaluation. Results When the
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ammonia was low to 2.52. The taste was strong and fresh with sweetness; with the increase of brewing time, the color
value (L”.a".b") of tea infusion increased, the difference of soup color brightness (L") was small which changed from
92.81 to 92.89, and the greenness (a") and yellowness (b") values of the tea infusion were both increasing, and the
highest ratio of b’/a” at 5 min, the lowest ratio at 6 min which was respectively |-63.5| and |-29.55|, indicating that
the tea soup had more green characteristics at 6 min than other times, which was consistent with the results of sensory
evaluation that the soup color was bright yellow and green. Principal component analysis of electronic nose data
showed that the tea aroma was different in different brewing times, among which the contribution rate of the first
principal component was 61.6%, the second principal component was 30.0%, and the total contribution rate was
91.6%. Loadings analysis and the total value change of conductivity ratio (G/Gy) showed that the aroma type and
total amount showed a trend of first increasing and then decreasing, with the most aroma types and the richest
substance content at 6 min. The G/Gy=11.669 of the R6 (W1S) sensor was the largest, that was, the most sensitive to
the alkane reaction in the aroma components, followed by R9 (W2W) sensor (aromatic hydrocarbon compounds, sulfur
organic compounds, G/Gy=9.018), R2 (W5S) sensor (nitrogen oxides, G/G,=8.908), R7 (W1W) sensor (sulfur
compounds) and R8 (W2S) sensor (alcohols, some aromatic compounds). Conclusion Combined with the
comprehensive analysis of color, flavor and taste, 6 min can be used as the best brewing time for Lei Shan silver ball tea.

KEY WORDS: Lei Shan silver ball tea; brewing times; internal substance; chromatic value; electronic nose
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Table 1 Sensory evaluation results of Lei Shan silver ball tea under different brewing times (n=5)

S SR F (43 R D 2R 4 min 5 min 6 min 7 min
SHs%) W PELE R E2'SI ANIES S RTA S 218 NS T R B2 ANIES S RT3 B2 ANIES SR T S
£(25%
P51 90.000.00* 90.00+0.00" 90.00+0.00" 90.00+0.00*
WPELE R WA IR TR . R e IR K e
FRU(25%) )
P51 90.00+0.79* 91.00+0.71* 90.00=1.00* 88.00+0.35°
) W PELE R By LE AR 52 e i s
7a(10%) .
P14 88.00+0.50° 88.50+0.61° 89.50+0.79* 86.00+0.71°
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Table 2 Changes of the internal substances of Lei Shan silver ball tea under different brewing times (n=3, %)

miH 4 min 5 min 6 min 7 min
GRS 18.6542.57° 20.07+3.18" 21.3343.74° 22.37+4.10°
R - 7.61 6.29 4.89
WA % 1.95+0.43° 2.25+0.42° 2.37+0.28° 2.50+0.40°"
R - 15.38 5.38 5.23
e A SR o i 2.03+0.54° 2.33+0.60° 2.65+0.67° 2.70+0.71°
KE )
HR - 14.78 13.74 1.89
KEW TR 4.88+0.80° 5.95+0.91% 6.70+0.88" 7.26+0.84°
iR - 21.93 12.61 8.36
[E==4 2.40 2.55 2.53 2.69
3 00 Lt 2.50 2.64 2.82 2.90
T -FOR M, P iR I LA 4 min BHECE 1 o335, B0 R %,
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Table 3 Changes in the color value of tea infusion in Lei Shan silver ball tea under different brewing times (n=3)
PRI 1] /min L a" b* b*/a" ¢’
4 92.89+0.14* 0.18+0.09° 7.2240.31¢ 40.11 7.22+0.15¢
5 92.86+0.13" —0.12+0.23" 7.62+0.36° —63.50 7.62+0.23°
6 92.82+0.13% —0.27+0.39° 7.98+0.38" -29.55 7.99+0.28°
7 92.81+0.21° ~0.30+0.40° 8.96+0.38" —29.87 8.15+0.31°

T FBIAR/NG 7R 4 18] 22 5+ .3, P<0.05.
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Table 4 Correlation between color values and tea infusion
scores of Lei Shan silver ball tea
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PCA analysis chart (A) and Loadings analysis chart (B) of Lei Shan silver ball tea under different brewing times
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Table 5 Conductivity ratio (G/Gy) of electronic nose sensors of Lei Shan silver ball tea under different brewing times

GIG,

i RS0 TR 5T
4 min 5 min 6 min 7 min
R1 WwIC et 1.541 1.575 1.544 1.483
R2 W5S REML 6.076 6.591 8.908 7.721
R3 W3C A, T T 1.293 1.298 1.293 1.259
R4 W6S EXlA7] 1.322 1.315 1.370 1.378
R5 W5C Wk, D5, s 1.214 1.212 1.226 1.201
R6 WI1S LSiES 10.125 9.706 11.669 10.152
R7 Wiw WY 3.709 4319 5.222 4.643
RS w2s fi, oS EHACE Y 3.864 3.751 4373 3.871
R9 W2W HREEY, mNA LAY 6.372 8.122 9.018 6.674
R10 W3S Je 2 AN 105 1 1.580 1.628 1.702 1.692
GIG, S I4ME 37.094 39.514 46.322 40.072
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