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Abstract: Pu 'er teas are divided into old plant tea andtableland tea according to their origins. Old plant tea has a unique aroma and
quality distinctive from tableland tea. The preliminary .investigation was carried out to examine the feasibility of rare earth elements in
identifying old plant tea and tableland tea. The samples of the two Kinds of teas were selected from Xishuangbanna state of Yunan province, and
the contents of 15 rare earth elements (La, Ce, Pr,Nd, Sm, Eu, Gd, Tb, Dy, Y, Er, Tm, Yb, Lu and Sc) from these Pu 'er teas were determined by
inductively ocoupled plasma mass spectrometry (ICP-MS). The analysis of variance (ANOVA), principal component analysis (PCA) and
discriminant analysis (DA) showed-that the discrimination models were established by four key variables (La, Ce, Eu and Sc), in which 100%
classification validation for both teas and 88.9% cross validation for plant tea and 94.4% for tableland tea. It is feasible to classification of old
plant teaand tableland tea by usingpattern recognitiontechnique combiningwith heavy rare-earthelement fingerprints.

Key words: Pu'er tea; old plant tea; tableland tea; ICP-MS; heavy rare earth; classification; discriminationanaly sis

AL DLz Rt PR 5 OR3P P9 AR A R REAT R, R AOUREAL . 3T 2558 P,

W 9 S50, DEAEH R ORI A SR e g 1Y)
I TZ IR, BAR S BURAE 2R B 2L “ B
Mflg . FEIRE . JRAE” SR D R A A . N4
HIMER I BE e . T XIS i s 4 A L
It IR DN C TR, R T A o S A ARk
ZRIET R, SRR TR F WA, 0
WisEHA: 2013-07-25

EEWH: Af (Rl TilEm (5212103046)

{EETNT: #8087, B, Wik, TIPRR, TENERRERSRLMR
BREE: NER, B, #t, RA, TENERTRARSREMR

2921

k1o B EHARPRIIN L T2, MWAMREHIE -
RME DX EE R e S 2%, i B A AR 6
KEFEEWR, WHIRE 1T SE R . T E
T BN, AR TR AR

AT YICR TGS T BR BT Bt S I B
FEIL L TSP T it B AR AT = 1 ) 2 7R,
ArHEC], R ST PAORBL, T #E 2 ™ 32 )
HARR] T ZIE M, W FERE T S R R
TOE I EBEENTIVE . S/ | ARFIAREE 4 M X
R B AN SRR REAT T A 2R O SEOL I L



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.12

ICP-MS & st 16 ™ e 2 Sz 1 DY) 1 ST
MR RO R 5 AN HUX PE AR, IERfRIA
BT 91.67%. 2% [H B S RIHEI ALY K7 A X 20 9
A FUCERNE, #T K. Ca. Mg. Mn. Fe f1 Mo5
FhOCERE S T AR, IERZN 100%. Pilgrim 5
2T o o 2o AN [F) H X 1) e 2 i34 7 00

EHfZN 97.6%.

— H T
- A

B EREERME S
Fig.1 Pu 'er old plant tea and tableland tea
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Table 1 The element concentrations (ng/g) in the tea samples between old plant tea and tableland tea

#+ EAE L S IRE EP NP A S B il AT AR
& EXLES RS EXLrS CEPS EXLES RS
La 1145244642 122.42426.05% 176.12422.37°  180.55246.01° 163.51#15.36% 161.2626.47%
Ce 185.7243649% 253.12430.34° 162.28424.80°  249.78437.05° 139.40+19.81°  188.49426.70°
Pr 17.3846.89°  19.4544.30% 25.7945.67°  27.5747.50° 22.7022.10®  22.5841.91%
Nd  68.89423.06° 77.3818.47% 100.97+18.96" 103.07+18.72° 90.0528.35% _87.2036.14%"
Sm  8.8433.82° 11.6343.41%° 13.9024.45°  15.2242.37P 11.9140.48%°  12,081.26%
Eu  9.5023.70°% 13.57+1.53° 14.3942.22%  22.4546 55 10.8340.94° _ 12.0441.35°
Gd  34.0024.32*  35,5343.60° 40.0545.23b°  41.7243.30° 36.52+1.80%°  36.7240.70%
Tb  7.3540.73% 7.31040.57° 8.3020.97° 8.2440.38%° 7.5840.36°  7.6140.09%°
Dy 43442742 4.2142.26° 8.6415.32° 7.8240.79%° 4.4740.46% 4.2040.72°
Y  9551429.40° 107.10221.98% 134.78241.09° 142.95+14.22%° 101.5248.38%  116.4544.56*"
Er  15474270°  26.13+47.93% 20.0343.69°  24.6943.04 % 17.684345%  26.5243.91°
Tm  1.2420.28 1.48+0.33% 2.0240.76° 1.69+0.18% 1.5340.02%° 1.3340.12°
Yb  9.7242.28° 10.453.21° 15.2325.34" - 13.20+1.45% 10.0820.91° 9.62+40.45°
Lu  1.5920.30° 1.9620.31%° 2.5540.99° 2.5840.18" 1.800.24° 1.9840.17%
Sc  305.08+1898 370.92452.37° 247.01+16.39° 385.98374.62° 278.82452.20° 396.16337.10°
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Table 2 The eigenvectors and cumulative contribution of
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variance of the first three principal components

it E R
A& 1 2 3
La 0.881 -0.062 -0.355
Ce 0.309 0.792 -0.196
Pr 0.923 . -0.033 -0.328
Nd 0.939  -0.076 -0.253
Sm 0.917 0.045 -0.178
Eu 0.776 0.365 -0.374
Gd 0.972 0.030 -0.084
Th 0.911 -0.152 0.081
Dy 0.885  -0.257 0.221
\4 0.980 0.026 0.048
Er 0.254 0.776 0.375
Tm 0.822 -0.174 0.420
Yb 0.788  -0.166 0.513
Lu 0.915 0.052 0.329
Sc 0080  0.876 0.192
7 ET#HER 65134 15201 8.653
ZitwakE% 65134 80425  89.078
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Table 3 Classification with discriminant analysis of puertea samples from different regions

U F Al ,

ND s> MD MG s NG D

ND__ 8 1 9

D 6 6

ar | 5 MD 3 3
e MG 3 3
G 6 6

NG 1 8 9

88.9% 100.0% 100% 100.0% 100.0% B88.9%  94.4%

ND 8 1 9

D 2 4 6

F S S MD 2 1 3
i e MG 2 1 3
G 6 6

NG 1 8 9

88.9% 66.7% 66.7% 66.7% 33.3% 88.9% 83.3%
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Table 4 Classification with discriminant analysis of Pu’er tea

samples from different identities
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