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Rapid Determination of Phenolic Compounds and Water Contents in Magnoliae Officinalis Cortex Using
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[ Abstract ] Objective: To develop quantitative methods for rapid and nondestructive determination of
phenolic compounds and water in Magnolae Officinalis Cortex using near-infrared ( NIR ) diffuse reflectance
spectroscopy. Method: 99 batches of Magnolae Officinalis Cortex samples were collected from different regions of
China. Partial least squares ( PLS) method was used to establish NIR quantitative models for determinations of
water and phenolic compounds in samples. The reference analyses were performed with oven-drying method and
ultra performance liquid chromatography method respectively for determination of water and phenolic compounds.
Correlation coefficient and predicted root mean square error were also used for evaluating the estimated performance
of the models. Result: For water, magnolol, honokiol, and magnolol + honokiol, root mean square errors of
calibration set were 0. 156, 0. 120, 0. 133 and 0. 236, respectively; the correlation coefficients were 0. 872 8,
0.989 9, 0.976 9 and 0.981 2, respectively; and principal components were 4, 6, 9 and 5, respectively.
Predicted root mean square errors of the four analytes reached 0.161, 0. 154, 0.179 and 0. 248, respectively.
Conclusion: The developed analytical method based upon NIR spectroscopy was proved to be rapid, accurate, and
non-destructive, which can be used for rapid quality evaluation of Magnolae Officinalis Cortex.
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Fig.1 UPLC chromatograms of Magnolae Officinalis Cortex
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Fig.2 Original NIR spectra of Magnolae Officinalis Cortex
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Table 2 Results of different spectra preprocessing methods Table 3 Results of different regions
i [ TAEE T ER R RMSECV it F WBGE Fl/em ! F R R RMSECV

K4 None 6 0.754 9 0. 209 K4y 6 093.95 ~4 609. 04 4 0.8136 0.184
SD +ND(5,5) 7 0.796 2 0.192 6 178.81 ~4 195.51 6 0.7930 0.194
SD +SG(7,3) 4 0.813 6 0. 184 7 101. 19 ~4 041.26 6 0.7821 0.199
FD + ND(5,5) 5 0.774 2 0.201 7328.96 ~5 014.22 5 0.7647 0.204
FD +SG(7,3) 9 0.814 7 0. 187 7 329.46 ~6 868.31, 2 0.7874 0.195
MSC 4 0.720 4 0.221 5319.50 ~4 816. 62
SNV 4 0.729 5 0.217 8 000 ~4 000 cm ™' 6 0.776 0 0.202

JEE AN By None 5 0.908 9 0.352 JE AR By 5 542. 04 ~4 045.08 7 0.969 0 0.209
SD +ND(5,5) 10 0.971 3 0.202 6 079.02 ~5 328.32, 6  0.9805 0.166
SD +5G(7,3) 6 0.976 3 0.183 4 609.04 ~4 378. 18
FD +ND(5,5) 2 0.912 7 0. 345 6 557.76 ~4 397. 18 6 0.9763 0.183
FD +SG(7,3) 10 0.974 2 0.191 6 853.53 ~4 137. 81 5 0.9707 0.203
MSC 10 0.923 3 0.327 7179.02 ~5 328.32 7 0.9765 0.183
SNV 4 0.873 4 0.412 10 000 ~4 000 6 0.9734 0.194

FEANG  None 5 0.483 3 0. 558 FEANE 6 151,42 ~4 906. 16 9  0.8564 0.321
SD + ND(5,5) 5 0.824 4 0.353 6 317. 66 ~4 084. 54 10 0.8616 0.317
SD +5G(7,3) 6 0.861 3 0.335 6 505.25 ~5 982. 10, 8  0.8468 0.332
FD + ND(5,5) 10 0. 866 7 0.311 4 661.35 ~4103.78
FD +SG(7,3) 9 0.914 5 0.253 7277.45 ~5 118. 12 10 0.9047 0.265
MSC 8 0.6317 0.501 8 061.25 ~4 051.78 9  0.9145 0.253
SNV 9 0. 664 3 0. 481 10 000 ~ 4 000 10 0.8666 0.311

N None 6 0.769 6 0. 796 ey 4100 ~6 500 7 0.9590 0.348
SD + ND(5,5) 8 0.961 7 0.336 6 062.49 ~5 287. 41 4 0.9495 0.385
SD +5G(7,3) 3 0.953 3 0.371 6 127.76 ~5 397. 18, 5 0.9696 0.300
FD +ND(5,5) 9 0.958 8 0. 349 4 697. 80 ~ 4 332.37
FD +SG(7.3) 9 0.961 2 0.339 7290.70 ~4 612.72 8  0.9617 0.336
MSC 4 0.770 7 0. 784 8 112.04 ~4 124.57 6  0.9616 0.337
SNV 10 0.888 6 0.565 10 000 ~ 4 000 5 0.9644 0.325
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