X TPkl

2012, Vol.33, No.20

149

(1.

e WERAST, KW
(LA E T 2B AR Ay B2 B, Wi B 310018

TR E R A e, R A B S A A 2 B S S =, Wi AN 310058)

i % NHNEZANEE TR G S A A TR THERAN R AR S A AT I AT o JRARIE LA e e 22 A

[T B PR BT VA AT R RS ARG AT R R LRI, PR e A AT FUm 0T G5 F

HEIE ARG 5 GBI AN R R IR RE EE (K 2 - SRR e, FUSUR P RIER A 4100.0%, A8 XIAEIER 2SR A

94.4%. BEAh, ML IE A R LT AR A 0 AT R IR SR TR ], 2 P C=O M gidah i A, HIk

C—H BN A PANC—HERE (1 {45 sl LS IR I S C = OB A sl (1 — A ) o A ke AR
ELLAMDEHE; et DGR Jm AT Dok

Discrimination of Different Types of Fermented Tea by Near Infrared Spectroscopy
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Abstract: Near infrared spectroscopy and chemometrics were combined for discriminating non-fermented tea, semi-fermented
tea and fermented tea. The original spectra were de-noised by different spectral pretreatment methods, and then principal
components extraction from the de-noised spectra was performed for discrimination analysis. Results showed that the best spectral
pretreatment method for classification was standard normal transformation coupled with detrended transformation. The original and
cross validation correct classification rates were 100% and 94.4%, respectively. In addition, analysis of the contribution rate of near
infrared absorption of bonds in different components of tea to the classification demonstrated that the combined stretching vibration

of C=0 and methyl C—H bands, the stretching vibration of C—H, and the second overtone vibration of C=0 band stretch in
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amino acids or protein played a very key role in the classification of tea.
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Fig.1  Original NIR spectrum of tea powder
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Table 1  Effect of spectral pretreatments on tea classification by canonical discrimination analysis
JGiS TR T 5K Null UVN Der 2D9S 1D9S  9S2D9S  9SID9S  MSC SNV Detr SDT
GRS 94.4 98.1 94.4 88.9 98.1 98.1 96.3 100 98.1 96.3 100
A8 X IAUESY 88.9 96.3 88.9 83.3 96.3 92.6 94.4 94.4 96.3 94.4 94.4

#2 SDTHRIMSCAEBALBLHEFH 5 2 DB B Hh e

Table2 Comparison of central distances of classified groups between
SDT and MSC pre-treated spectra
s ERBEAR RN R
LU o
IRV S MU 2% Vo323
SDT 5.79 6.74 7.12
MSC 5.65 6.62 7.04

2.2 SDTALBEIRATFI IR S 53 25 R
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Table 3  Results obtained for tea classification by stepwise canonical
discrimination analysis
e T AL/ %
s ERBER CPREEE OREER RaRER
B3l 100.0 0.0 0.0 100.0
e RIS 0 100.0 0.0 100.0
RIEARE 0.0 0.0 100.0 100.0
. o RS 97.3 2.7 0.0 100.0
A SR N
*%gg LREEE 125 87.5 0.0 100.0
TS 11.1 0.0 88.9 100.0
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Fig.2 Cross plot of two discrimination functions obtained from
canonical discrimination analysis
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Table4 The sum of coefficients in canonical discrimination analysis for
different principal components

Ty PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC9 PCIO

Eﬁf 1.706 1.743 1.463 0.717 0.72 1267 0.545 0.501 1.695
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Fig.3 Sum loading spectrum based on principal components in
discrimination analysis
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