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The Relationship between the Color and Chemical Composition of Fresh Tea

Leaves and Their Suitability for Making Black Tea
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Abstract: Four tea varieties, namely Baiye No.1, Zijuan, Huangjinju and FudingDabai, were used as the research
materials, the characteristics of tea buds and leaves were examined, the contents of biochemical components in the fresh
leaves were determined, the correlation between the contents of different pigments and the contents of biochemical
components was analyzed, and black tea was prepared for evaluation and verification. The results showed that Zijuan had
the highest contents of chlorophyll a (1.21 mg/g) and anthocyanins (8.86 mg/g), which were 29.53, 6.47 and 4.32 times
those of Baiye No.1, Huangjinju and Fuding Dabai, respectively. Correlation analysis revelaed that the content of pigments
was negatively correlated with the content of amino acids, and positively correlated with the contents of water extract, tea
polyphenols and caffeine.The principal component analyses of the contents of pigments and biochemical components of
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the new tea leaves revealed that the cumulative contribution rate of the first 3 principal components representing ‘“Pigment

Factor”, “Biochemical Factor” and “Taste Factor” was 96.90%, which could well distinguish the quality of black tea made

with the fresh leaves of different colors (varieties). The quality scores of fresh leaves from high to low were Zijuan (T2) >

Huangjinju (T3)>Fuding Dabai (T4)>Baiye Nol (T1), which was consistent with the black tea sensory evaluation results.

Zijuan with high contents of chlorophyll a, chlorophyll b, carotenoid and anthocyanins, as well as high phenol-ammonia ratio,

was more suitable for making black tea, indicating that the suitability of a tea variety for making black tea can be judged

by the pigment content and biochemical component content of its fresh leaves. Taken together, this study can provide data

support for the suitability of tea tree shoots with different colors.

Key words: tea variety; fresh tea leaf; color; correlation; principal component analysis
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Table 1 Pigment content of fresh leaves of different tea plants

#fnt =+ 4k % a/(mg/g) w4k % b/(mg/g) R®WF £ /(mg/g) itH & /(mg/g) SPAD 14
Tl 0.56 = 0.02" 0.35 = 0.04° 4.18+0.01° 0.03 +0.01° 25.50 +2.95
T2 1.21 +0.02° 0.59+0.01° 7.36 +0.04° 8.86 +0.18" 55.97 +4.74°
T3 0.60 £ 0.01° 0.35 % 0.02° 426 +0.03¢ 1.37 +0.26° 27.76 +2.58"
T4 0.70 = 0.02° 0.44 +0.04° 5.33+0.02° 2.05+0.06" 56.07 = 4.14°
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Table 2 Contents of biochemical components in different samples
SR KiZEM%  REEY% REEB/% ok /% B CQI CAI
Tl 38.92+0.18" 4.56+0.30" 10.38+0.49' 3.42+0.20° 229+0.25°  300.68+3.32 12.75+0.32°

T2 4285+0.51" 1.86+0.07° 22.00*0.13" 4.35+0.21" 11.84+0.56" 363.91+17.21° 15.45+0.85"

T3  37.65+0.24° 3.51+0.16" 18.22+0.20° 3.72%0.12"° 5.19+0.25° 867.03 +120.00" 14.24 £0.49"

T4  35.69+0.19" 3.23+0.05" 17.45+0.10° 3.84+0.05° 539+0.10° 675.76 +33.55

9.10 = 0.47°
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R4 TEBEIEHMER ST HFHEEMTEKE
Table 4 Eigenvalue and variance contribution rate of
principal components in different tea plants
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s S
it FEN% BRI% At T EN% BRIY%
1 1045 6530 6530 1045 6530 6530
2 357 2232 87.62 357 2232  87.62
3149 929 96.90 149 929  96.90
4 022 1.35 98.25
5 013 084 99.09
6 006 039 99.48
7004 026 99.74
8 002 015 99.88
9 001 0.06 99.94
10 0.01 0.04 99.98

—_
—

0.00 0.02 100.00

x5 MTERE
Table 5 Component matrix
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BB (x5) -0.95 028 —0.02
oIk A%, (1) 092 019  0.03
X5 (1) 0.82 055 0.1
SPAD(x) 0.76 020 0.8

Kz B (x5) 072 048  0.49
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Table 6 Composite score of tea samples

saff Y, Y, Y, Y  H4

T1 -0.66 -0.85 0.09 -0.61 4
T2 .12 -0.64 029 0.62 1
T3 040 088 0.72  0.00 2
T4 -0.07 061 -1.11 -0.01 3

FRA SR ER, RE “BRET” 4
AT “TERIR 77 RT3 A E RS Rt oiwk R
N 96.90%,  FE AR LT IR AA BT A [) €8 B o o) 21 5%
RS, AR R AR S
PR DL 7 Z2 Dk e, I 5 SAS 40 s 2
AR RS (T2) >3 E4% (T3) >HEMKER
(T4) >AM 15 (TD, S5ZMFH R A R
FPPAE IR 2, U0 G ) 02 S 0 3 e T
SR B, WE RS E. Ak
B A ORI, HREOAREE. AU Rs T ER
BUEA Rt — DA

155



MR B SERBHY Modern Food Science and Technology 2024, Vol.40, No.6
R7 FRLAFHFREEFITER
Table 7 Sensory evaluation results of black teas
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