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Leaching kinetics analysis of total flavonoids, free amino acids

and quercetin from Penthorum chinense Pursh leaf tea
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Objective: To explore the changes of the total

flavonoids, free amino acids and quercetin extraction amount with
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the brewing time and temperature during the brewing process of
Penthorum chinense Pursh (PCP) leaf tea and fit the extraction
kinetics equation of the three and calculate the kinetics
parameters. Methods: The total flavonoids, free amino acids and
quercetin were determined by ultraviolet spectrophotometry and
high performance liquid chromatography (HPLC). The second-
order kinetic model and Arrhenius formula were used to fit the
kinetics and calculate the kinetic parameters. Results: The
leaching amount of total flavonoids and quercetin increased with
the increase of the temperature and the brewing time in the range
of 60~ 100 C for 60 min. When brewing for 60 min at 60 ~
90 C, the free amino acids had the same leaching law. When the
temperature rised to 100 C, the heat loss of free amino acids was
large after brewing for 20 min. The second-order kinetic model
could fit the leaching amount of the three substances well with
the high correlation coefficient. Linear relationship between
temperature and second-order rate constant £ was good. The
activation energies of total flavonoids, free amino acids and
quercetin were 16 628.201, 23 415.139 and 14 975.396 J/mol.
Conclusion: The extraction amount of total flavonoids, free
amino acids and quercetin in PCP leaf tea changed significantly
with the brewing time and temperature, and the extraction
amount of the three was in line with the second-order kinetic
model in the range of 60~90 C, which can be used to predict the
extraction amount,
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Table 1 Second order kinetic parameters of total flavonoids extraction
R T/ C TR IR R/ AR EE C,/ Wi 60 min 2 H & Ceo/ Ceo/Ce
(X107% g+ mg !+ min 1) (mge-g 1) (mg+g ")
60 0.817 91.659 74.042 0.808
70 0.919 98.912 85.366 0.863
80 1.008 110.742 98.545 0.890
90 1.181 113.636 103.614 0.912
100 1.623 119.904 113.300 0.945

between the

and the
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Figure 4 The linear  relationship  between  the
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and the brewing time at different temperatures
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Table 2 Second order kinetic parameters of free amino acid leaching
W T/ C :I@’ﬁ%ﬁﬁ%ﬁ%ﬁl%/ WARLE C,/ Wil 60 min B2 & Ceo/ Cor/C.
(X103 gemg !« min 1) (mgeg 1) (mge+g )
60 5.848 17.969 15.362 0.855
70 7.022 18.278 16.203 0.886
80 9.397 18.580 16.729 0.900
90 11.539 19.223 17.570 0.914
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Table 3 Second order kinetic parameters of quercetin leaching
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60 0.072 0.661 0.485 0.734

70 0.075 0.716 0.553 0.772

80 0.086 0.721 0.573 0.794

90 0.099 0.743 0.607 0.816

100 0.131 0.775 0.655 0.844
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