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Abstract: The aim of the present study was to analyze a method for identifying the aging time of raw Pu-erh tea. Based

on the contents of multiple quality components of 21 tea samples aged for 1~32 years, functional models with a high degree of
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correlation were established. The developed models were subsequently applied to the identification and verification of aging time

in 23 samples from different sources. According to the results, eight indicator components, namely, color difference values (L*, a*,

and b*), theabrownin, gallic acid, caffeine, ester-type catechin, and total catechin contents, of raw Pu-erh tea infusions were strongly

correlated with aging time. All correlation coefficients of the univariate quadratic regression equations exceeded 0.9, whereas those

of the linear equations exceeded 0.8. Therefore, the aging time of unknown samples could be calculated based on the indicator

contents. Sample verification revealed that, for samples aged less than 24 years, the average value calculated using two equations

for eight indicators provided a better estimate. Among 13 samples, the calculated aging time of 11 samples differed from the actual

value by 0.1~3.4 years, whereas that of the remaining two samples differed by 5.3~6 years. For samples aged 28~100 years, the

linear equations based on four indicator components, namely, L*, a*, b*, and theabrownin content, provided better estimates, with the

calculated aging time of six out of 10 samples being relatively close to the actual storage duration (years). In conclusion, functional models

were established by exploring the correlations between the contents of multiple quality components and aging time of raw Pu-erh tea. These

models could serve as a convenient, feasible, and practical new method for identifying the aging time of raw Pu-erh tea.
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Table 1 Sample table for correlation analysis between quality

components of raw pu-erh tea and aging years
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YW32 1992 HREM D25 1999 FHHEK A 7542
YW20 2004 HRKELEFAZR DY20 2004 HKH 7542
YW17 2007 HXELEFRZE DYIS 2006 K 7542
YW14 2010 HRELFRZE Drle 2008 K 7542
YWI1 2013 HRFH DY12 2012 K 7542
YW8 2016 HRE# DY8 2016 K 7542
YW5 2019 HRE# DY6 2018  Ki 7542
YW2 2022 HRFH DYl 2023 K 7542
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Table 2 Sample table for verification of aging identification of

raw pu-erh tea
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21 70 44X KI5 R n R n
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20 plo B RE VR 7 X : 0514 min, FBIAH B :
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Table 3 Correlation equation between color difference values and aging years of raw Pu-erh Tea

el Ny — RS ARG AR BADK F A HAFAZRANEAH
Ve ¥=0.009 9x*-0.671 9x+91.861 (0.948 1) y=-0.339x+89.95 (0.874 1)
L g X# y=0.018 9x*0.951 7x+93.98 (0.966 5) y=-0.463 1x+91.88 (0.890 6)
Lk ¥=0.015 1x*-0.740 4x+93.604 (0.946 3 ) y=-0.448 1x+92.69 (0.9135)
BAE $=0.011 2x*-0.741 6x+93.037 (0.9216) y=—0.415 4x+91.425 (0.861)
VBN y=-0.009x>+0.531 1x-1.328 8 (0.966 8 ) ¥=0.229 3x+0.404 3 (0.8392)
g X# ¥=0.000 5x+0.250 8x+0.393 5 (0.9422) 3=0.263x+0.3412 (0.9420)
Lk y=—0.006 9x°+0.447 7x+0.197 (0.989 5) y=0.313 5x+0.614 7 (0.974 4)
BAE y=-0.006 5x’+0.430 1x-0.296 3 (0.914) ¥=0.240 7x+0.639 3 (0.853 8)
HK y==0.011 9x’+1.179 9x+29.232 (0.968 5) y=0.778 3x+31.538 (0.946 4)
iy X y=-0.003 3x’+1.242 9x+30.53 (0.968 7) y=0.807 1x+31.754 (0.7619)
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BAE y=—0.016 9x’+1.438 6x+26.77 (0.967 4) y=0.947 7x+29.201 (0.9387)
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Fig.1 Correlation between color difference values and the

aging years of raw pu-erh tea
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Table 4 Correlation equation between the theabrownin of raw pu-erh tea and the aging years
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Fig.2 Correlation between tea pigments and aging years

of raw pu-erh tea
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Fig.3 Correlation between free amino acids, tea polyphenols,

soluble sugars, total flavonoids and aging years of raw pu-erh tea
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Table 5 Correlation equation between free amino acids and the aging years of raw pu-erh tea
5 Sy — AR E AR T AEBAR K F A HEFARBAMX Z A
R =0.001 1x"-0.099 2x+4.178 6 (0.9549) »==0.060 5x+3.956 4 (0.9217)
UL X i ¥y=—0.000 6x°~0.040 7x+5.070 1 (0.9194) »=-0.057 1x+5.140 3 (0.913 6)
L y=-0.004 5x’+0.005 3x+5.149 (0.8655) »=-0.080 8x+5.4171 (0.7899)
B y=-0.00 05x°~0.057x+4.795 (0.454 4) y=-0.071 7x+4.868 (0.4523)
* 6 TEHAFRFAREFUEMEXERRE
Table 6 Correlation equation between theanine and the aging years in raw pu-erh tea
E¥1l YL — LR UE A R AR B K B HEFARBAMK R I
E y=1.047 3x°-54.014x+770.68 (0.9306) y=—18.753x+568.19 (0.7107)
R E X $=0.229 8x’~14.249x+198.9 (0.941 1) y=8.318 4x+173.46 (0.905 8)
L ¥=0.66x"-32.047x+368.3 (0.9003) »=-19.298x+328.67 (0.868 4)
B =0.683x"-33.391x+445.79 (0.448 1) y=—13.531x+347.64 (0.359 8)
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Fig.6 Correlation between catechin components, caffeine, gallic acid and storage years of pu-erh raw tea
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Table 7 Correlation equations between catechin components, caffeine, gallic acid in raw pu-erh tea and the aging years

Z A

Ry

— AR E )AL FAZEA K R A

HERFTARRAMKZH

Be A LR E

HA
K
L

¥=0.008x"-0.559 4x+30.093 (0.948 3)
=0.013 1x°-0.707 1x+31.591 (0.9545)
¥=0.016 9x*0.890 6x+33.358 (0.963 0)

=0.010 7x’0.678x+31.545 (0.922 4)

y=-0.291 7x+28.556 (0.883 1)
»=-0.370 2x+30.146 (0.897 6)
y=-0.565 1x+32.346 (0.9369)
y=-0.366 2x+30.004 (0.8520)

VEN
X
Lk

=0.010 4x*-0.672 8x+36.237 (0.960 7 )
3=0.015 5x°0.837x+38.015 (0.979 6)

=0.024 6x*~1.227 9x+40.709 (0.963 4)
=0.015 1x*-0.864 2x+38.156 (0.9276)

y=-0.323 6x+34.232 (0.876 1)
»==0.436 9x+36.299 (0.9205)
y=-0.752 7x+39.232 (0.932 1)
y=-0.426 5x+35.993 (0.828 2)

CEN

y=-0.002 7x7+0.142 5x+0.699 1 (0.975)
¥=-0.000 07x°+0.062 8x+1.163 (0.939 3)
¥=0.003x"+0.019 1x+1.093 3 (0.928 3)
y=-0.001 8x’+0.109 5x+0.887 9 (0.903 6)

»=0.050 3x+1.228 5 (0.752 8 )
»=0.061x+1.1713 (0.9392)
»=0.076 8x+0.914 (0886 2)

»=0.058 6x+1.139 8 (0.8319)

vk )

3=0.016 4x°~0.976 8x+25.117 (0.9379)
3=-0.002 6x’-0.491 1x+23.48 (0.9422)
3=0.021 1x*-0.983 7x+24.946 (0.954 6)
y=0.011 8x’-0.837 2x+24.603 (0.9197)

y=—0.425 2x+21.95 (0.817 1)

»=-0.557 1x+23.765 (0.927 6)

y=-0.575 3x+23.676 (0.9158)
y=—0.492 7x+22.9 (0.871 1)
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