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Establishment of near-infrared prediction model for catechin
content in Pinus taeda L.needles

LU Xinxin, FENG Zhiheng, LIN Xi,LI Sainan, HUANG Shaowei

(Guangdong Key Laboratory for Innovative Development and Utilization of Forest Plant Germplasm ,College of

Forestry and Landscape Architecture s South China Agricultural University ,Guangzhou,Guangdong 510642 ,China)

Abstract: [Objective] The near infrared prediction model of catechin content in needle leaves of loblol-
ly pine was established to lay a foundation for breeding improved loblolly pine varieties with high bioactive
components. [Method) The needles of 102 loblolly pine individual plants were selected for determination of
catechin content by liquid chromatography-mass spectrometry. The near-infrared spectral information was
collected by near-infrared component analyzer. The collected spectral information was preprocessed in dif-
ferent ways (first derivative (FD),standard normal variable transformation (SNV),smoothing algorithm,
multiplication integral dispersion correction (MSC), standardized preprocessing, FD + SNV and MSC +
FD). Combined with partial least square method, the regression model was established, the parameters es-
tablished by different pretreatment methods were compared and the best spectral pretreatment method was
selected. Then, the near-infrared prediction model of catechin content in needle leaves of loblolly pine was
established and the prediction accuracy of the model was verified. [Result] FD+ SNV was the best prepro-

cessing method of infrared spectrum information. The near-infrared prediction model of catechin content in
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needle leaves of loblolly pine was established with principal component score of 14. The correlation coeffi-

cient of the correction set (R¢) was 0. 969 6,the root mean square error of the correction set (RMSE.) was

1. 308 4,the correlation coefficient of the interactive verification set (Ry) was 0. 817 1,and the root mean

square error of the interactive verification set (RMSEy)was 3. 105 2. After external verification,the actual

value of catechin content in needle leaf samples of Pinus taeda had significant correlation with the predicted

value (R=0. 880 7). [Conclusion] The established near-infrared prediction model can accurately and effi-

ciently predict catechin content in needles of loblolly pine.
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Table 1 Contents of catechin in calibration set and validation set of Pinus taeda L. needles
B LTI JLEZ &4/ (ug » g~ 1) Catechin content
Samnol cets Number of [N ki THE T
samples Minimum Maximum Average value Standard deviation
% 1E 4 Correction set 90 4. 24 33.74 15.03 5.58
IE4E Verification set 12 5.29 22.30 11. 97 4. 04
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Table 2 Parameters of catechin prediction models of Pinus taeda L. needles obtained by

different near infrared spectral pretreatment methods

T 4b 3 7 1% A R B FE o EL R IE4E BEAR ) J7 & H R AR 3 H B e
Pretreatment Number of Main component MR iR 22 LB ¥ ¢ Y iR 25
methods valid samples score R¢ RMSE¢ Ry RMSEy
A TAL L . 84 13 0.838 0 2.789 8 0.661 1 3.963 9
No spectral preprocessing
Fr#Efk Normalization 77 11 0.869 8 2.409 2 0.760 5 3.228 6
e B RS 1E 1 MSC 81 16 0.947 0 1.744 4 0.770 4 3.623 1
R UEIE A28 B 4y SNV 80 15 0.928 0 1.942 1 0.756 6 3.478 4
W B Smoothing 80 16 0.876 9 2.408 4 0.715 6 3.620 0
— 5% FD 79 11 0.940 1 1.875 8 0.786 3 3.455 1
FD+SNV 82 14 0.969 6 1.308 4 0.817 1 3.105 2
MSC—+FD 80 13 0.954 8 1.592 2 0.744 3 3.639 0

2.4 NIEMEHILFE RS SR D I HNEE K
iE F03E 4

R T k0 B E ST 21 A T AR R i) o B
FHEE ST ) KRR R I LS 38 5 dk 3T 20 41 T A5 78 5

I AEAE 12 A JCHE AR AR i B LR R 5 i

5 HSSIAE FEAT X L 25RO R IR E AR b 12
A KRN B dh L2 3R 5 R A S S IR 2
)4 2 A A M (R=0. 880 7) , & W Fir 2 5 Y 1)
oI VHE A



32 P AL AR AMRA K222 4R (A SRR 2 B 5 50 &

W% 56 BE Absorbance
=i
=

0.05
0.00
70»05 i 1 1 1 1 1 1 1 1 1
900 1000 1100 1200 1300 1400 1500 1600 1700
% £/nm Wavelength

B2 JHERAERIE 90 AR IESEAE i Y 3T 21 41 JUAR S 55 D't 3% 14

Fig. 2 Near infrared original reflection spectrum of 90 correction set samples of Pinus taeda 1. needles
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Fig. 3 Near infrared spectra of 90 correction set samples of Pinus taeda 1. needles pretreated by FD+ SNV method
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