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Table 1 Influence of different preprocessing methods on root mean square error of cross-validation (RMSECV) of partial
least square ( PLS) models

Preprocessing method Berberine Palmatine Jatrorrhizine Total alkaloid
Absorbance 0.338 0.232 0.118 0.573
First derivative 0.492 0.130 0. 082 0.505
Second derivative 0. 324 0.097 0. 066 0.402
3.3
2 3 RMSECV | 1
. 2 3 s 3 2 o
2 PLS RMSECV
Table 2 Influence of NIR spectra wavelength ranges on RMSECV of PLS models
(em™ 1)
No. Wavenumber Range Berberine Palmatine Jatrorrhizine Total alkaloid
1 9999.1~3999. 6 0.373 0.134 0.077 0. 488
2 9028.6~8075.7, 7678.7~7027.3, 6275.9~3999. 6 0. 350 0.121 0.072 0.435
3 9028. 6~8075.7, 6275.9~5301.4, 4900. 2~3999. 6 0. 324 0.097 0.066 0.402
—OH NIR 6993 cm ' (1430 nm) 5128 em ' (1950 nm)
[7] 3 2 s
, ,RMSECV . s

, NIR o 2
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Table 3 Optimal PLS components and results obtained by cross-validation

Berberine Palmatine Jatrorrhizine Total alkaloid
PLS PLS components 8 9 9 9
RMSECV 0.324 0.097 0. 066 0.402
RSECV( %) 1. 25 1.42 2.04 1.12
R 0.983 0.987 0.973 0. 988
RSECV . relative standard error of cross-validation
3.5
8 s
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Fig. 3 Correlation between NIR predicted and high performance liquid chromato-
graphic measured values
(o) (calibration set); (A) (validation set) ,
3.6
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3.7
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,20 7644, 4 cm ! ,RSD 2.26%, \
. RSD 0.32%.0.63%.1.76% 0.33%, .
4
Table 4 Results of recovery test
%0 %) 73]
Component Recovery Average RSD
Berberine 97. 83 99. 44 97.67 99.59 98.13 98.53 0.93
Palmatine 96.63 101.57 96.92 100.70 96. 63 98. 49 2.47
Jatrorrhizine 95.15 100.55 97.55 101.15 98. 15 98.51 2.46
Total alkaloid 97. 41 99. 95 97.57 99. 89 97.79 98.52 1. 30
3.8
15 NIR , RSD ,
. , 15 4900. 2 cm ™! , RSD
2.38%., . . RSD 0.
53%.0.74%.1.64%  0.55%., . .
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Determination of the Coptis Extract Alkaloids Using
Near-Infrared Diffuse Reflectance Spectroscopy

Qu Haibin, Liu Quan, Cheng Yiyu*

(Institute of Pharmaceutical Informatics., Zhejiang University , Hangzhou 310027)

Abstract A quick and nondestructive method using near-infrared (NIR) diffuse reflectance spectros-
copy was presented to determine the contents of berberine, palmatine, jatrorrhizine and total alkaloid
of Coptis extract. Partial least square(PLS) was utilized to build the calibration models using second
derivative spectra with high performance liquid chromatography as a reference method for each compo-
nents. Root mean square error of prediction (RMSEP) for berberine, palmatine, jatrorrhizine and to-
tal alkaloid were 0. 184, 0.109, 0. 054 and 0. 325, respectively. The recoveries were determined to be
97.67%~99.59%, 96.63% ~100.70%, 95.15% ~101.15% and 97. 41% ~99. 89% for berberine,
palmatine, jatrorrhizine and total alkaloid, respectively. The relative standard deviations were 0. 3%
for berberine, 0. 6% for palmatine, 1. 8% for jatrorrhizine, and 0. 3% for total alkaloid, respectively.
The results show that the presented method has a good reproducibility and stability and can be applied
to on-line detection in industrial process.

Keywords Near-infrared diffuse reflectance spectroscopy, Coptis extract, partial least square , on-line detection
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