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Prediction Model of Astragalin Content in Pinus elliottii x P. caribaea
Needles Based on Near Infrared Spectroscopy
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Abstract In this study, the DA2700 near infrared spectrometer was used to collect the spectral data of 112
wet pine needle powder samples. Combined with the actual measured value, the near infrared rapid prediction
model of astragalin content in wet pine needles was established by partial least squares (PLS) regression method
and selecting the best spectral pretreatment method and the best principal component fraction. The results show
that the prediction effect of the model is the best using the combination of first derivative (FD) and standard
normal variable transformation (SN'V) method to preprocess the spectral data, and when the principal component
fraction is 6, the correlation coefficient of correction set (R.) and cross validation set (R;) was 0.808 2 and 0.710 9
respectively. The RMSEC and RMSEV was 1.931 4 and 2.398 8, respectively, indicating that the prediction effect

of the model was better. The external validation set was used to verify the model, and the correlation coefficient of
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external validation was R=0.812 9 with the root mean square error of prediction was RMSEP =2.973 8.

Key words  Pinus elliottii * P. caribaea; astragalin; near infrared spectroscopy; prediction model
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W ANAS T MO AT L, F 2019 4 8 H 41
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o 1% 4 F: ACQU ITY UPLC®BEH CI18 7,
W A (2.1%x100 mm, 1.7 um, 3£ Waters 2%
H) ), PERER S L, FEIR 40 °C, WS A B 0.1%
W2, Wiz B W EE, i &8 0.25 mL/
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min, 10% B,
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NS nm, JERERAEEL L 100 061K /s,
BN 100 K /so BE— A EH AR 4T 4 3 IR
VST AEHE 3 Ik, BCHAE YT 408G AR A i
IR IS
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MSC ). 5 #E 1E 25 48 & % 4t 7% ( Standard Normal
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Deviation, FD ). €)% #14 (Savitzky golay, SG)
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febn, Hrh R T8 4 MSH0hEE M, R A
R, K 4, RMSEC il RMSEV i /)N i 4 BV,
M2 LA, SNV, SG. FD+SG Figb3# Fh
% R #R/NT 0.8, RAK; 7ER. =T 0.8 19 4 i
AbFEJ7 5, FD+SNV (1Y Re fHfix K, RMSEC #i
RMSEV 058500, B

Xf ETC AL O (1), Z49d FD+SNV
oAb F s E e (B 2), S A B msE
WS B (2 . X R, S WA B S, T4
AT B8 T A SRR i T o3 B Y I
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Table 1 Descriptive statistics about content of astragalin of calibration set and validation set of P. elliottii x P. caribaea

needles
PGS FEAREL BoME/(ng g BRME/(ng-gh)  FEE/ (ng - gh) P 22
Data set Number of samples Minimum Maximum Average value Standard deviation
KIE4E 94 3.67 27.67 10.24 4.99
BuESE 18 4.84 17.11 10.74 4.11
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R 2 RERIEFALE E TEMNR AR TS EMNEENSH LR
Table 2 Comparison of parameters of content of astragalin prediction model in P. elliottii x P. caribaea needles under
different spectral pretreatment methods

AL H 7 s F B FG IEAE AR RIE A e SCHIEEMKR T HEIEER IR
B . M CIE SR TR IR 2 " o
Preprocesiing Principal component EX RMSEC B R
methods number R R, RMSEV
H—1k 11 0.803 0 2.103 7 0.633 5 2.8602
MSC 6 0.802 8 2.170 8 0.756 5 2.4554
SNV 6 0.790 2 22260 0.7395 2.508 1
SG 7 0.754 2 23724 0.690 0 2.702 1
FD 5 0.804 3 2.180 6 0.7450 2.5430
FD+SG 5 0.785 4 2.1025 0.725 3 2.398 6
FD+SNV 6 0.808 2 1.9314 0.710 9 2.398 8
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Figure 1 Near infrared original reflection spectrum of 94 correction set samples of P. elliottii x P. caribaea needles
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Figure 2 Near infrared spectrum of astragaloside content prediction model of wet plus pine needle treated by FD + SNV
method
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Figure 3 The near-infrared prediction model of content of astragalin in P. elliottii x P. caribaea
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Figure 4 External verification results of near infrared prediction model of astragaloside content
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