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Table 1 Results of SMLR calibration and prediction models with three different pretreatment methods

i b T8y Je X ] /em ! & IE4E Calibration set KFE4E Prediction set
Pretreatment methods Spectral regions R. RMSECV R, RMSEP

JE 456 HE Original spectra 5 503.84~6 892.34 0.761 6 0.529 0.684 7 0.716
— 47 SRR

MEP& . &F :F{% . . . 6 892.34~9 268.21 0.812 2 0.476 0.771 5 0.506
First derivative+7 points Savitzky-Golay filter

B S8+ 3 M Norris 7

P55 i Norris it 5 542.41~6 888.48 0.821 6 0.465 0.800 5 0.486

First derivative+ 3 points Norris filter

M1 AIHILFE 5 503.84~6 892.34 em ! X [
PN o I FH R Y i A ST ) AN [ TR R R R A A R
TR AL, #G IE4E R A1 RMSECV 4351 50.761 67
0.529; 4 11 30 5oy Uk B2 FF it % 58 AU HE 47 55 3IE 15, 4%
WEAE R, Il RMSEP 43 5|4 0.684 7 F10.716, 1F
6 892.34~9 268.21 cm ' X [&] N, XF i 4R o6 % 0 47
— B E+ 7 A RO T B S T AN (W) R
JEE 5% i I R TN ASE R A IE 48 R RMSECV 43
52k 0.812 2 F10.476 5 24 A 30 A5 i AL A% i X 2 45
RIUPEAT R UERT , B0 IE 4 R, Al RMSEP 435 °40.771 5
M1 0.506, £ 5 542.41~6 888.48 em ' X ] N , X J&
WA 6T AT — B S 8043 A Norris 38 4k 3 5 22
ST AN TR R A v 25 i AR T ASE A L A IR AR R AN
L H K RMSECV 4351 40.821 6 fi1 0.465; 24 A 30
AN IE A B 0T IR B AT S0 E B, SR 4E R, R
RMSEP 434l 0.800 5 F10.486, 1] WL, 3 Fft 75 &b 2
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Fig.1 Optimal spectral regions selected by SMLR method
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Table 2 Results of PCR calibration and prediction models with three different pretreatment methods

AL B B R B i X a] /em ! #IE4E Calibration set KF4E Prediction set
Pretreatment methods PCs Spectral regions R. RMSECV R, RMSECV

JE 3R TE Original spectra 6 4 944.59~5 970.53 0.633 3 0.632 0.582 5 0.876
— R T E A BUE
- Ig)lTEFﬁZ . ok :F i . . . 8 4 709.32~5 017.87 0.658 3 0.615 0.632 7 0.775
First derivative+ 7 points Savitzky-Golay filter
. +3 ‘,{_:,“ N is 3

o orris Pt 3 4929.16~6 965.62  0.825 1 0.461 0.803 6 0.472

First derivative+3 points Norris filter
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Fig.2 Optimal spectral regions
selected by PCR method
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PLS #8768 77 75 21 B W $2 &, o5 £E O 3 7 4b
PROT N1, BB R IE S RO 0.802 1, RM-
SECV H 1.215, Wi % R, N 0.783 5, RMSEP W
1.081,
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Table 3 Results of PLS calibration and prediction models with three different pretreatment methods

i 4 38 57 1 #IE4E Calibration set K3E4E Prediction set
Pretreatment methods R. RMSECV R. RMSEP
JF R Y63 Original spectra 0.635 3 .03 0.575 223
IR EHE O 1 635 2.032 759 2.22
Z LN IE MSC 0.694 5 1.953 0.642 1 1.988
— 5L First derivative 0.765 4 1.585 0.714 9 1.743
- Mean 0.802 1 1.215 0.783 5 1.081

B, X 4% A B ) RMSECV {8, RMSECV 1 #
/NS TRLRE B S L /N RMISECV (B4 B 1 G 3%
DX ) R Sy 9 58 04) foe I F- X f) . DA 4 RT LA M, 24
HA0E R4 18 ASF X E) JH FE0k 13 B, % A
(58 11 1714 A~ X [ia] & 37 (9 AN (7] g 4 i B 2% ff
FE i Si-PLS B 45 B i 4 (RMSECV 2 0.225), 5
B i R o7 A O S B LR 222200, W3
RS T AT i B o, (A7 Ak TSR B s T R M

MF 4 IR T LLE 7R 2 O6E R 4 10~
25 T DX [A] g T SRR, 5 AR AR R 4 35 R i 4 AN
T X () g ST A BN 2 AN B3 Aok
T X (145 2] f) g A4 A5 A8, 138 BH A 7 A R B O 1% {5 R
FFE 43 o B R T 8RR AT S — P A TR R
T DX A 6 BEME (B 4) . AR 4 3R AT LIAS Y 7 2l
ST e R R 2R A 6 ) 4 R AS TR XA
S - X 8] ) BE B Al AT T AS [ L 3 AT RB O fh T 4% fif

MR LLAMETEE B E OGS S B AE A& 3¢ LM
FiE GG AR WG RE F IX 8] AT AR A 3R AH [ 15
BLoE#ERRZDEROLEF L. £ 5 000 cm ' Al
7 000 e FRFIE A H, O B9 — OH A9 T £ 50 )6 3% 1%
Wl , NI 4 7T LU Y, 0 3% 19 O 1% 5 X ] 2 A v
TECTE (S B E 1Y K Dl X, T L BE T 17 7K 58 3
WU 1 I, 3R S ST A AR AR A T B AR gk

3) WAL AL G ST . A b AR O B A O T X (A
FE ST AN [ V4 1 B A B ST 2T A Sl 5 ) i A R &
R 5 fros. MWK S ATLIA LR Si-PLS ik
HENT Y AN RV AR BE AR M AL IE AR R R RO
RMSECV4 54 0.962 5 il 0.225; 24 FH 30 4~ K iF
FE A i O ABE Y SE A7 ARG 56 B T A5 IR AR A R R, A
RMSEP 4354 0.944 3 F1 0.295; 7] D , A% 70 F& 4
FLA Rtk , B AR g i 00 2 S , 7T R 2 e
TREARC e FE )
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Table 4 Results of Si-PLS calibration models for fresh tea leaves at different altitudes with selected spectral regions
IX I %5 A F % e X ] K HE e/ % 3¢ H TR I MR J7 22
Interval numbers Factors Selected intervals Data ratio RMSECV
10 13 [68910] 40.00 0.363
11 13 [78910] 36.36 0.374
12 12 [681112] 33.33 0.367
13 14 [8101112] 30.77 0.381
14 14 [891214] 28.57 0.374
15 11 [81014 15] 26.67 0.367
16 12 [910 14 16] 25.00 0.356
17 14 [571016] 23.53 0.364
18 13 [581117] 22.22 0.225
19 10 [11 1217 19] 21.05 0.371
20 12 [11 1218 20] 20.00 0.362
21 14 [91217 20] 19.05 0.354
22 15 [68920] 18.18 0.369
23 15 [3131518] 17.39 0.350
24 12 [713 22 24] 16.67 0.354
25 14 [11 14 18 20] 16.00 0.344

Selected intervals[5 8 11 17]

Logl/R

6600 7(|)00 8(I)00 9600 I()(I)()O
W /em ™ Wavenumber
Bl 4 Si-PLS HEMEMSREZERIEFXE
Fig.4 Optimal spectral regions selected by Si-PLS method
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Fig.5 True values versus predicted values by Si-PLS

in calibration and prediction sets
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Establishment of discrimination model for different elevation

fresh tea leaves based on near infrared spectroscopy

WANG Shengpeng' ZHENG Pengcheng' GONG Ziming' ZHANG Zhengzhu®
TENG Jing' WANG Xueping'! LU Sufang'

1. Institute o f Fruit and Tea , Hubei Academy of Agricultural Science sWuhan 430064, China ;
2.State Key Laboratory of Tea Plant Biology and Utilization ,
Anhui Agricultural University, Hefei 230036, China

Abstract There is a certain relationship between the quality of fresh tea leaves and the elevation of
growing, but at present, it is no effective method to discriminate the elevation of fresh leaves picked. In
this study, fresh tea leaves of different elevation were used as the research objects, after near infrared
spectroscopy scanned and the characteristic spectral interval selected, the prediction models of elevation
of fresh tea leaves were established by stepwise multiple linear regression (SMLR), principal component
regression (PCR) and synergy interval partial least squares (Si-PLS). The results showed that, the cor-
relation coefficient and root mean square error of prediction set was respectively 0.800 5 and 0.486 by
SMLR method, which used the spectroscopy in the range of 5 542.41-6 888.48 cm 'and the first deriva-
tive +3-point Norris smoothing pretreatment; the correlation coefficient and root mean square error of
prediction set was respectively 0.803 6 and 0.472 by PCR method, which used the spectroscopy in the
range of 4 929.16-6 965.62 cm™ 'and the first derivative + 3-point Norris smoothing pretreatment; the
correlation coefficient and root mean square error of prediction set was respectively 0.944 3 and 0.295 by
Si-PLS method, which contained 18 spectral intervals combined with [5 8 11 17] of four subintervals
and 13 factors. By comparison, the Si-PLS model has the best prediction results. It was preliminary real-
ized to discriminate the elevation of fresh tea leaf samples rapidly and nondestructively by using NIRS-
Si-PLS method.

Keywords fresh tea leaves; elevation; near infrared spectroscopy; stepwise multiple linear regres-

sion; principal component regression; synergy interval partial least squares
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