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Abstract: Tea is one of the landmark agricultural products in China which has profound cultural
background and regional resource advantages. The origin tracing and quality identification of tea
are of great significance. Here we systematically reviewed the research progress of geochemical
methods such as multi-elements rare earth elements and stable isotopes in the origin tracing and
quality identification of tea and analyzed the advantages and disadvantages of these methods. The
future research should clarify the migration and transformation of elements and isotopes in “soil—
tea fresh leaf-made tea” and identify the toles of various factors such as processing methods

human activities and pollutants in “planting—growing-processing” in affecting the originality infor—
mation and quality of tea. At the same time such progresses should be combined with the tradi—
tional identification technology and large data method. It is necessary to comprehensively compare
various statistical models to establish and improve the element-isotope fingerprints of the main tea
producing areas and famous tea products. All these efforts have farweaching influences on impro—
ving tea plantation and ecological environment selecting superior tea varieties protecting the
advantages of famous tea products setting up correct product awareness and establishing a good

trade order.

Key words: geochemistry; multi-elements; rare earth element; stable isotope; origin tracing.

: 2017-08-23

( SY 2013 3118 )
: 2018-0130

E-mail: hu.ding@ hotmail.com



1575

( 2013) .
( Kelly et al. 2005)

o ( Rodriguezcastrillon
et al. 2012) . ( Heumann et al. 1988; Rossmann
2014) . ( Yaeko et al. 2008) . ( Antje et al.
2010) . ( Swanson et al. 1983; Boner et al.
2004) | ( Ammann et al. 2014)

80
1
hm’ o
2001

113 ”»

( 2009) .

( 2016a
2016b) . ( 2006) .
( 2008) . X
( 2009) .

( Kovécs et al. 2010)

( 2016)
1
AY 3
Al.Ca.K.Mg.Mn.Na.P.S
B.Ba.Cr.Cu.Fe.Mo.Ni.Rb.Sr.
TivZn Ag. As. Be. Bi. Cd. Co. Cs. Ce.
Hg.In.Li ( Karak et al. 2010; Welna et al. 2013) .
Ca
( Cartwright et al.
1984) Rb

( Sakram et al. 2015)
K ( Haas 1948)



1576 37 5
( principal components analysis
. PCA) . ( linear discriminant analysis
LDA) . ( stepwise discriminant analysis
SDA) . ( cluster analysis CA) .
o ( analysis of variance ANOVA) | ( back
N N propagation artificial neural networks BP-ANN)
( Kara et al. 2009;
2012) o Matsuura (2001)
20
Mn.Cd ; Fernandez ~ (12001)
Mn.Cd Al.Ba.Ca 12
( 2008) N ; McKenzie  ( 2010) LDA
BP-ANN
o K.Ca.P.S.Zn.Cu.Ni. 81%97%
Hg.Cd.Pb
K.Ca-P.S.Mg.Mn.Fe. Al ( Szymc-
zycha et al. 2012; Alunug et al. 2014)
Cu.Hg.Cd.Pb o
Mn.Al.Ca.Ba.As.Pb.Cd
K.P.Ca.Zn.Ni
13
18 ( 1993) .
1
( 2008) . ( 2013) . Ferndndez  (2001) PCA.LDA.BP-ANN 3
( 2013) PCA
. LDA  93.5% BP-ANN
( 2006) . 95.6%; McKenzie  ( 2010)
: Ca. Mg. Fe+ Mn. Cu. Al. Zn. Ni. Sr. Co . . 14 LDA
BP-ANN 81% 97%
P.K.Ba.Mn.Cu LDA  BP-ANN
43 6 8 ( 92.5%
2009) . 95%( Herrador et al. 2001)
“ - 7 Na.Mg. Ca+Ni.
Rb.Sr.Pb ( Zhao et o

al. 2017)



1577

1

Table 1 Identification of tea from different regions based on mineral elements
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Table 2 Origin of tea based on rare earth elements
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Table 3 Traceability of tea based on the difference of stable isotope ratio
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