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Study on the characteristic of ancient Pu'er tea raw materials based on
mineral elements
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(National Center for Pu’er Tea Product Quality Supervision and Inspection, Pu’er 665000, China)

ABSTRACT: Objective To identify the origin of ancient Pu'er tea raw materials based on mineral elements.
Methods The mineral elements in ancient Pu'er tea raw materials from different habitats and different seasons were
determined, and the data were analyzed by single factor analysis, principal component analysis, systematic cluster
analysis and Fisher discriminant analysis. Results Mineral elements of ancient tree Pu'er tea raw materials in
different production areas were as follow: the content of zinc, sodium, calcium and chromium in Pu'er tea area was
relatively high, the content of manganese, copper and potassium in Banna tea area was relatively high, and the total
amount of iron, fluorine and rare earth in Lincang tea area was relatively high. There were significant differences in
iron and calcium in the raw materials of ancient Pu'er tea from different producing areas. The total content of iron,
manganese, zinc, potassium, sodium, calcium, magnesium and rare earth in the raw materials of ancient tree Pu'er tea
was relatively high in spring, while the content of copper, chromium and fluorine in the raw materials of ancient tree
Pu'er tea was relatively high in autumn. The content of iron, copper, potassium, sodium, calcium and chromium in the

raw materials of ancient tree Pu'er tea was significantly different in different seasons. Principal component analysis
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could be used to distinguish the raw materials of ancient tree Pu'er tea in different seasons, but it cannot distinguish

the raw materials of ancient tree Pu'er tea in different producing areas. The system cluster analysis method couldn't

distinguish the raw materials of ancient Pu'er tea from different producing areas. Fisher discriminant analysis method

could be used to distinguish Pu'er tea raw materials from different producing areas, and the total discriminant

accuracy rate was 86.7%. Conclusion The mineral elements in tea can be used to distinguish the ancient Pu'er tea

raw materials from different seasons and different origins.
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Table 1 Sample information of ancient Pu'er tea raw materials from different origins

G HX i 7R L 3K
1 T B 99°56 23°07' 2080 m
2 BT A 101°39’ 23°64/ 1310 m
3 HHAX BEF AT 100°30’ 22°43' 1430 m
4 T ik 100°01" 22°09' 1593 m
5 TH R L 101°08’ 23°20 1670 m
6 Sy 7&K 101°25' 22004 1394 m
7 Vw251 101°21 22°09' 1393 m
8 fiR gy IX. 5 R 101°48’ 22002 1246 m
9 G 100°50" 21°82' 1528 m
10 B i 2 100°41' 21°66' 1302 m
11 BIEEVK S 99°90 23°76' 1660 m
12 B EIURR 99°94" 23°67' 1802 m
13 IR 5 X BIFERE L 99°84/ 23°71" 1688 m
14 BYPEFA 99°96' 23°63' 1595 m
15 BN 99°82 23°67" 1621 m
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Table 2 Contents of mineral elements in ancient Pu'er tea raw materials

THAR X fanZE X 2 X
WUH
B #® B = B #
#k-Fe/(mg/kg) 79.2+16.9 68.0+13.8 79.8+15.3 65.0+11.4 119.0+20.2 79.1£13.0
% -Mn/(mg/kg) 701364 558+308 10454397 711315 637+505 3854247
Hi-Cu/(mg/kg) 12.4+0.7 15.8+0.6 14.9+2.3 17.4%0.5 13.9+1.1 16.4+1.3
#%-Zn/(mg/kg) 36.5£5.7 32.5+0.8 30.7+4.6 30.1£2.2 31.943.7 30.6+3.4
Bi-K/(g/kg) 22.1+1.1 17.7£1.2 23.0+2.0 17.1£0.3 21.6+1.3 16.6+1.2
#1-Na/(mg/kg) 45.4+14.6 34.8+11.1 39.7+7.4 22.3+2.6 38.4+4.3 27.4+1.0
5-Ca/(g/kg) 4.28+0.97 3.25+0.67 3.98+0.70 2.96+0.35 3.95+0.34 3.23+0.58
EE-Mg/(g/kg) 2.1840.14 2.1440.14 2.30+0.41 2.09+0.16 2.3240.27 2.1940.30
#-Cr/(mg/kg) 0.23+0.2 0.63+0.27 0.17+0.24 0.42+0.25 0.16+0.12 0.56+0.12
%.-F /(mg/kg) 48.8+12.6 53.4+6.9 60.2£19.6 72.9+15.5 63.9+10.8 100.7+14.7
i - S /(mg/kg) 0.67+0.21 0.57+0.21 0.96+0.51 0.64+0.29 1.01£0.30 0.83+0.11
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Table 4 Total variance of interpretation
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Table 5 Characteristic eigenvector of each principal component
Bzt Fi F) F, F. Fs

#-Fe(X,) 0.26 0.09 0.23 0.07 0.38
Hi-Mn(X,) 0.08 —0.38 0.25 0.14 —0.04
il -Cu(Xs) -0.41 0.00 0.09 0.24 -0.12
BE-Zn(Xy) 0.19 -0.10 —-0.35 0.32 0.08
H-K(Xs) 0.47 -0.14 0.07 0.08 -0.12
#1-Na(Xe) 0.43 -0.07 -0.21 0.12 -0.05
#5-Ca(X7) 0.42 0.18 —-0.05 —0.08 0.05
EE-Mg(Xs) 0.30 0.33 —-0.04 -0.08 -0.17
#-Cr(Xo) —0.31 0.19 —0.28 0.06 0.09
F-F(Xio) -0.24 0.32 0.12 0.21 0.00
i 2 B (Xin) 0.26 0.33 0.21 0.19 -0.09
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Table 6 Comprehensive score and ranking

B 7EIX 7L Fi F, Fs F, Fs F HeF

TR IR % 2.69 0.90 ~1.10 0.07 2.69 1.02 4

BT A 1.14 -1.04 —0.64 —0.87 1.14 0.04 13

HHAIX JEERATAR 2.16 -1.29 -0.32 0.44 2.16 0.52 8
TV 1.76 -0.74 0.37 ~0.88 1.76 0.47 9

T A FELL 3.00 ~1.18 -2.00 0.69 3.00 0.65 7

Sy 77K 0.38 -1.91 1.01 0.61 0.38 -0.01 15

GyRIERL 0.60 -0.73 0.18 -0.81 0.60 0.03 14

s RN X 5 iR B 1.34 -1.03 1.28 -0.54 1.34 0.39 11
BERIT 4.88 1.88 0.32 0.29 4.88 2.02 1

Bl i = 0.56 0.05 -0.03 0.79 0.56 0.24 12

B VK & 2.46 1.30 0.56 -0.86 2.46 1.11 2

Bl PR 1.68 -0.34 1.27 0.77 1.68 0.82 5

I 2% X BIFERE L 1.37 -0.24 -0.16 0.02 1.37 0.43 10
BEFBA 1.51 0.24 1.40 0.23 1.51 0.78 6

BRI TE 2.50 0.79 -0.10 -0.05 2.50 1.06 3

TR 7R TR jak -1.00 1.16 -1.18 -0.17 -1.00 -0.31 3
BT A 2.9 —0.70 -0.77 -0.35 -2.29 -1.05 14

WHZR X JESEPATIR -0.80 —0.84 -1.04 0.46 —0.80 -0.56 7
T ¥ 53 -1.48 -0.25 -0.41 —0.49 -1.48 —0.67 9

TR R -0.53 —0.68 -0.22 -0.22 -0.53 -0.33 5
Gy V& 7K -2.04 -1.31 0.81 -0.20 -2.04 —0.88 11’
Gy iFERL -3.19 -0.50 0.06 -0.52 -3.19 -1.27 15°
res RNz IX. 5 R 2 -2.92 -0.39 0.62 0.25 -2.92 -1.00 13
BB ~1.48 1.52 0.30 0.21 -1.48 -0.20 I
Bl i = -2.37 -0.15 -0.55 0.09 -2.37 —0.94 12°

BIEEVKS -1.65 2.11 0.24 -0.36 -1.65 -0.23 2

Bl PRI -2.31 0.86 0.08 1.23 231 -0.52 6
5 X BERE —2.27 0.32 -0.21 0.25 227 —0.74 10°
BYEFBAR -2.36 0.75 0.63 0.34 -2.36 -0.56 8

FlJEYNVRE 3 -1.35 1.44 ~0.40 —0.42 -1.35 -0.31 &
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Fig.3 Cluster analysis tree diagram of mineral elements in ancient Pu'er tea raw materials in spring
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Fig.4 Cluster analysis tree diagram of mineral elements in ancient Pu'er tea raw materials in autumn
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Table 7 Discriminant analysis results
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