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Characteristics of Pigments and Main Biochemical Component Contents
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Abstract: The aim of this study is to uncover young shoot pigment changes of albino tea plant (Camellia
sinensis) cultivar ‘Zhonghuang 37 (‘ZH3’) and their correlation with main biochemical components accu-

mulation. With the evergreen ‘Taicha 157 (*TC15”) strain as the control, we determined and analyzed the
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dynamic changes of pigments and main biochemical components in young shoots (one bud and two leaves)
from two resources sampled in April, May, July and August. The content of chlorophyll a and total chlo-
rophyll in two resources initially increased and then decreased, while chlorophyll b content showed a dif-
ferent trend, and three physiological indicators reached its peak in August. Chlorophyll b content of
‘ZH3’ in April and May was 41. 9% and 54. 9%, respectively, lower than that of *TC15”, while that of
‘ZH3’ in July and August was 47.5% and 22. 1%, respectively, higher than that of ‘TC15’. Carotenoids
content of ‘ZH3’ decreased gradually, while that of ‘TC15” first decreased, then increased and subse-
quently decreased. Anthocyanin content in two resources initially increased and then decreased. In April,
May and August, anthocyanin content of ‘ZH3’ was slightly higher than that of ‘TC15”, but 26.4%
lower than that of “TC15” in July. The proportion of anthocyanin in two resources increased first and then
decreased, whereas the opposite trend was observed for that of total chlorophyll. The proportion of carote-
noids in ‘ZH3’ showed a decreased trend, while that in ‘TC15” decreased first and then increased slight-
ly. Free amino acids content in two types of tea plants was the highest in April, and showed a trend of de-
creasing first and then increasing, while the content of tea polyphenols reached the maximum value in Ju-
ly, and showed the opposite trend. No significant changes of water extracts and caffeine contents in ‘ZH3’
among different months were observed. Free amino acids, water extract and caffeine content in ‘ZH3” was
not significantly correlated with pigments content. Tea polyphenols content in ‘ZH3’ was positively and
significantly correlated with chlorophyll a, chlorophyll b and total chlorophyll content, respectively, while
negatively and significantly correlated with carotenoid content. Positive significant correlations between
anthocyanin content with water extract and tea polyphenol content were observed for ‘TC15’. Free amino
acid content in ‘TC15” had positive correlations with total chlorophyll content. There were positive corre-
lations between caffeine content with chlorophyll a, total chlorophyll and carotenoid content in *TC15”.
Our data suggested that the yellower young shoots color in ‘ZH3” was the higher content of carotenoid and
free amino acids, the lower content of chlorophyll a, chlorophyll b and tea polyphenols, the high chloro-
phyll a/b ratio, and the moderate anthocyanin content. There existed a very close relationship between
pigments and biochemical components in young shoots of tea plant.

Key words: albino tea plant; young shoots; pigment; biochemical components; correlation
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Fig. 1

Changes of chlorophyll a (A), chlorophyll b (B), total chlorophyll (C) contents and chlorophyll a/b ratio (D)

in young shoots of ‘ZH3” and ‘TC15” in different months
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Fig. 2 Changes of carotenoids and anthocyanin contents in young shoots of ‘ZH3” and ‘TC15” in different months
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Fig. 3 Dynamic changes of pigment proportion
in young shoots of ‘ZH3” (A) and ‘TC15” (B)

in different months
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Table 1 Contents of biochemical components in young shoots of ‘ZH3”and ‘TC15” in different months/ %

ZH3 TC15
ﬂ {57\ Y . e - B ) Y . Dy - -
Month KB e By A AR Wi HE Bk %4 % K e s A AR Wi HE ik % £
Water extracts Free amino acids  Caffeine Tea polyphenols Water extracts Free amino acids  Caffeine Tea polyphenols

4 51.4+4. 2a 7.3%£0.6a 4.0£0. 4a 9.240.9c 51.94£3. 3a 3.8£0. 3a 4,340.3a  14.7%£0.9c

5 51.0£5. 1a 3.5+0.3b 3.6+0.2a 18.6+1.7b 51.4%+3. 3a 3.5+0. 2ab 3.4+0.2b  21.84+1.4b

7 51.0+4. 6a 2.6+0. 1c 4.0£0. 3a 23.242.5a 52.9+3. 4a 2.4+0. 1c 4,240. 3a 25.44+1. 6a

8 49.844. 1a 3.340. 2bc 4.14+0.3a 20.0+1.9ab 49.4+3. 2a 2.8+0. 2bc 4.5+0.3a 19.8=+1.2b

E: FSIAFNG F R R A A AE 0. 05 K25 5 B3 (P<<0. 05)

Note: Different lowercase letters in the same column indicate significant difference among different months at 0. 05 level (P<C0. 05)
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Table 2 Correlation coefficient between pigment contents and main biochemical component contents

‘ ’ ¢ D4
b ZH3 TC5
Indicator c, c, Cy Coc Ant c, c, Cy Crc Ant
P
W*“i”m*% —0.107 —0.107 —0.107 0.232 0.199 0.121 —0.121 —0.030 0.333 0.515"
ater extracts
W B A 733
i 5 L —0.409  —0.436  —0.421 0.460  —0.479  —0.137 0. 260 0.443" 0.137  —0.137
Free amino acids
Ui 0. 469 0. 462 0.466 —0.239 0.129 0.677" 0. 246 0.462°  0.523°  0.031
Caffeine
ot 0.631" 0.644" 0.637" —0.656" 0.163 0.212 —0.091  —0.303 —0.061 0.788"

Tea polyphenols

HLC,. % a5 C, MR biCp BIFREE,C, L KHI8 NZ 5 Ant BT 2. » Bl xx SpBIFIRAE 0.05 A 0. 01 AT b &%

Note: C,. Chlorophyll a; C,. Chlorophyll b; C.

differences at the 0. 05 and 0. 01 levels, respectively
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