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The analysis of alkaloid content in Wuyi Rock Tea with

high-performance liquid chromatography
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Abstract; Wuyi Rock Tea is a kind of semi-fermented oolong tea,
with unique flavor. The alkaloid content in the tea is associated with
its flavor quality. In this study, 10 typical Wuyi Rock Tea, including
5 Rougui and 5 Shuixian, were used to quantitative analyze the theo-
bromine, theophylline and caffeine content in the tea leaves and tea
infusions. Moverover, the alkaloid content in green tea, Tieguanyin
Tea and black tea sample were also measured. Then, Principal Com-
ponent Analysis (PCA) was utilized to further investigate the differ-
ence of the alkaloid content in all these tea samples. The results indi-
cated that, the caffeine, theobromine and theophylline content in the
Wuyi Rock Tea leaves were 2.341%, 0.065% and 0.011% . respec-
tively, which were lower than those ingreen tea, Tieguanyin Tea and
black tea. After immersed in boiling water for 60 s, approximate
46.56 %, 46.36% and 50.15% of caffeine, theobromine. and theo-

phylline were dissolved into the infusions. PCA analysis shown that
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Wuyi Rock Tea samples had significantly different alkaloid profile
with green tea, Tieguanyin Tea and black tea.
Keywords: Wuyirock tea; alkaloid; high-performance liquid chroma-

tography; principal component analysis
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Figure 1 HPLC chromatogram of theobromine,

theophylline and caffeine standard
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Table 1

Standard curve of caffeine, theobromine

and theophylline

FegL ARER I A]/ min T o T £ R?

Wi 12.70 Y=6E+07X—419 502  0.997
IR 7.80 Y=3E+07X+4 923.5 1.000
2 9.45 Y=4E+07X+2 133 1.000
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Figure 2
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HPLC chromatogram of tea infusions and

tea leaves of Rougui sample 1
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Table 2 The caffeine, theobromine and theophylline content
in tea leaves (TE) and tea infusions (TI) %
e ISR CICIR T A5
YE M TE  TI TE I

PR 1 2.354  1.064  0.061  0.023  0.008  0.004
N 2 2.018  0.948  0.052  0.019  0.007  0.002
AEE 3 2.144  1.111 0.059 0.031 0.009  0.005
N 4 1.982  0.834  0.046  0.029  0.008  0.003
N 5 2.111  1.004  0.081  0.040  0.008  0.005

KAl 1 2.678  1.218  0.081  0.030  0.012  0.008
KAl 2 2.765  1.113  0.069  0.032  0.011  0.007
KAl 3 2.542  1.315  0.071  0.033  0.018  0.008
KAl 4 2.171  1.040  0.052  0.027  0.010  0.005
KAl 5 2.641 1.231 0.082 0.036 0.020  0.009
G 3.222  1.636  0.082  0.037  0.038  0.024

W 3.833  0.804 0.067 0.026 0.012  0.003

a5 4.085 2.098 0.103 0.044 0.047 0.023
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Table 3 The extraction ratio of caffeine, theobromine

and theophylline %

FE i Wi CIIRT A5
P 1 45.18 38.29 49.41
A 2 46.97 35.86 34.44
A 3 51.81 51.56 52.41
A 4 42.09 63.17 40.08
A 5 47.55 49.38 58.31
KAl 1 45.50 37.19 66.61
KAl 2 40.27 45.95 59.20
KAl 3 51.72 46.43 43.13
KAl 4 47.90 52.40 53.29
KAl 5 46.61 43.37 44,58
7% 50.77 45.23 63.34
R 20.98 39.73 19.92
FAIP S 51.35 42.74 48.09
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Figure 3 PCA plot of the alkaloid content in the
13 tea samples
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