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Establishment of A Near-infrared Prediction Model for the D-borneol

Content in the Essential Oil from Leaves of Cinnamomum burmannii
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Co., Ltd, Meizhou, Guangdong 514600, China; 4. Guangdong Senlin Greening Co., Ltd, Guangzhou, Guangdong 510520, China )

Abstract In order to establishment of a near infrared detection model for D-borneol content in the essential
oil for leaves of Cinnamomum burmannii, the spectral data of 76 leaves of C. burmannii by the DA7250 Near
Infrared Spectrum Analyzer of PERTEN, Co. Ltd, in the spectral of 950 nm to 1 650 nm, establishment on a near
infrared detection model for D-borneol content in essential oil from leaves of C.burmannii by the PLS, after spectral
preprocessing, compare and choose the best of preprocessing method, spectral band range and principal component.
In a result, you can get the optimal model after preprocess the spectrum by the FD-SNV and when the principal
component is 16, R is 0.931 4, RMSEC is 7.407 1, R, is 0.775 9, RMSEV is 13.482 2. It directions that the predicted
value has a significant correlation with the measured value, and the model has a certain prediction accuracy, it can
help us to predict the D-borneol content in essential oil from leaves of C. burmannii faster.
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Table 1 Statistical information of D-b

orneol content in modeling samples

Bl FEREL F/AME % BORAE % 1 /% PRUEZE 1% 5 B 1%
Data set Number of samples ~ Minimum Maximum Average value Standard deviation Coefficient of variation
)BZIE% 76 0.000 91.853 53.247 18.610 34.951
Calibration set
A
3MIIE% 12 0.000 80.530 53.678 26.745 49.826
Verification set
16 Elements: 76
15 | Skewness: -0.5955
14 | Kurtosis: 0.1454
13 Mean: 50.3271
Variance: 419.3633
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Fig. 1 Normal distribution of D—borneol content in 76 samples in correction set
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Table 2 Parameters comparison of the prediction models built under different spectral preprocessing methods

- ﬂ*fg ik - iiza ﬁ?ﬁonem FH & 2% Correlation coefficient B2 TFSL];AE%
Preprocessing methods number K IF4E R, AL H IS R, 1 1E4E RMSEC XRN%]ZZV
JoAb PR (Raw data ) 14 0.7192 0.314 6 14.134 0 22.198 1
Smoothing 10 0.713 4 0.320 4 142553 22.1613
Normalization 15 0.886 7 0.723 7 9.404 7 14.632 3
First Dervitive ( FD ) 10 0.860 4 0.668 3 10.367 4 15.552 4
Second Dervitive ( SD ) 15 0.980 1 0.445 6 4.040 2 27.8655
BASELINE 15 0.902 0 0.6532 8.7819 16.022 4
SNV 15 0.903 7 0.714 1 8.712 3 15.242 6
FD-SNV 16 0.9314 0.7759 7.407 1 13.482 2
FD-Baseline 20 0.968 9 0.662 0 5.026 8 19.455 6
SD-Baseline 20 0.993 8 0.363 9 2.269 7 38.498 1
FD-MSC 15 0.869 8 0.646 4 10.038 6 16.814 4
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Table 3 PLS modeling results of D—borneol content in different spectral bands

S am o }_}?Mﬁkﬁ( 2 2% Correlation coefficient Y iRiR2E RMSE
Spectral range rmc“;auri%?rponem FEIE4E Re LHIGIFE R, FEIE4E RMSEC A2 HYRHIF4E RMSEV
EHTEX 16 0.925 8 0.7117 7.688 2 15.903 4
950~1 200 0.668 5 03375 15.129 2 21.4529
950~1 455 4 0.466 2 0.279 8 17.996 6 20.199 6
1 200~1 450 16 0.884 2 0.648 6 9.5009 17.325 8
1 300~1 560 17 0.803 7 0.440 5 12.104 2 21.076 7
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Table 4 External validation results of the model for D-borneol content in the essential oil of Cinnamomum burmannii leaves

e A T e ki S A T e ki
P X JEEN
e kbR R g ma | pe s SRR g gk
TIE /% ; FME /% .
No. Clones . Measured Residual No. Clones . Measured Residuals
Predicted value Predicted value
Value Value

1 CB434 36.13 65.50 29.37 7 CB652 69.55 61.47 -8.08
2 CB713 52.86 76.75 23.89 CB674 36.89 64.79 27.90
3 CB669 69.42 73.50 4.08 9 CB723 65.33 46.07 -19.26
4 CB525 91.16 80.53 -10.63 10 CB647 81.03 61.40 -19.63
5 CB544 29.38 2.51 -26.87 11 CB666 37.51 0.00 -37.51
6 CB613 64.43 67.47 3.04 12 FTO001 41.02 44.14 3.12
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