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Quantitative ananlysis of ferulic acid in Ligusticum chuanxiong Hort.

by near infrared diffuse reflectance spectroscopy
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Abstract Objective: Near infrared ( NIR) spectroscopy and chemometrics were applied to the quantitative analy—

sis of ferulic acid in Ligusticum chuanxiong Hort. Method: Partial least squares ( PLS) regression model was built

using a calibration set ( 34 samples) . The prediction set was established by 11 samples. And we applied this method

to predict the data in the prediction set. Results: The coefficient of determination ( R) was 0. 9883 as indicated

from the cross — validation and the root mean square error of cross validation ( RMESCV) was 0. 146% . The coeffi—

cient of determination ( R*) of the reference and predicted values was 0. 9751 and the root mean square of predic—

tion ( RMSEP) was 0.251% . NIR spectroscopy method was simple rapid and accurate. Conclusion: The method

can be applied in rapid qualitative and quantitative of different batches of Ligusticum chuanxiong Hort. from the dif—

ferent places of origin.
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2 NIR

Fig 2 The near infrared spectra of Ligusticum chuanxiong Hort. samples
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Tab 1 The effect of spectral coverage on RMSECV
RMSECV
(No.) ( spectral region) /cm ! 1%
1 7501.9 ~6799. 9; 4424 ~4246. 6 0. 146
2 7501.9 ~6799. 9; 4601. 4 ~4246.6 0.191
3 7501.9 ~6799.9; 4601. 4 ~4424 0.236
4 7501. 9 ~5450; 4601. 4 ~4246.6 0.239
5 7501.9 ~5450 0.241
6 7501.9 ~6097. 9; 4601. 4 ~4424 0.245
7 6799. 9 ~6097. 9; 4601. 4 ~4246.6 0.280
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Tab 2 The effect of different preprocessing
methods on PLS model

RMSECV
( No.) ( pretreatment) 1%
1 (first order derivative) 0. 146
2 ( multiplicative scatter correction MSC) 0.221
3 ( standard normal variate SNV) 0.227
4 (no spectral preprocessing) 0.231
5 - ( max — min normalized) 0.235
6 ( constant offset elimination) 0. 240
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Fig4 The coefficient program of predicted and reference values for cali—

bration set

R 0.9751 RMSEP  0.251%
3
Tab 3 The predicted results of ferulic
acid in the prediction set
( order ( reference ( predicted ( erron) ( relative
number) values) /% values) /% error) /%
1 0.092 0. 089 ~0.003 -3.2
2 0.124 0.125 0. 001 0.8
3 0.115 0.115 0. 000 0.0
4 0.102 0. 106 0. 004 3.9
5 0. 108 0.109 0. 001 0.9
6 0.117 0.113 —-0.004 -3.4
7 0.115 0.116 0. 001 0.9
8 0.119 0.120 0. 002 1.7
9 0.118 0.119 0. 001 0.8
10 0. 096 0. 096 0. 000 -0.0
11 0. 094 0. 095 0. 001 1.1
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