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Rapid quality control in purifying process of Paeoniae Alba Radix extract using
near infrared spectroscopy
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Abstract: Objective To establish a fast detection method during the purifying process of the extracts from Paeoniae Alba Radix
based on near infrared optical fiber transmission spectroscopy. Methods The near infrared spectroscopy (NIRS) of the eluates by
water and 70% ethanol which flowed through the macroporous resin D-101 was measured by NIR transmission optical fiber probe, and
the method of pattern recognition was used to study the two processes. Aiming at the process of 70% ethanol elution, the contents of
constituents were determined by HPLC as the reference values, and partial least square regression (PLSR) was applied to build the
calibration models of paeoniflorm and albiflorin. Results The processes of water elution and 70% ethanol elution could be accurately
monitored with pattern recognition, and the changes of the solvent system could be accurately indicated. The quantitative models
were applied to successfully predict the elution curves of Paeoniae Alba Radix extracts from the same batch and different batches on
macroporous resin. The root mean square errors of prediction (RMSEP) calculated by PLSR models for paconiflorm and albiflorin
were 0.124, 0.172, and 0.120, 0.133, respectively, and the correlation coefficient between the values calculated by NIRS and HPLC
was all greater than 0.992. Conclusion The method is real time, efficient, and fast, and could be applied to the fast analysis for the
purifying process of Chinese materia medica.
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Fig. 1 Original NIRS spectra for samples of water
eluent (A) and 70% ethanol eluent (B)
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Fig.2 HPLC chromatograms of mixed reference
substances (A) and Paeoniae Alba Radix
sample (B)
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Fig. 3 Principal component score plot
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4601.3~4242.7
T HR 7 V2 4 2

Spectrum pretreatment method is the same as Table 2
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Table 2 Influence of different pretreatment methods

on model RMSECV
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Selection of spectral bands is the same as Table 3
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Table 3 Optimal quantitative calibration models and their calculation results
Pa— SESRER SESISIRER
VAN
B5U %64l BS54 %64
et e AR IEA Y i Y L / em! 7501.8~5 449.9 6 475.8~5449.9
TRALER 77k TR B & B T2
56 7 PR BT — A XA 56 PN B R — A AR B
&L RN T 6 8
R? 0.996 5 0.994 0
RMSECV / (mgmL™") 0.133 0.048
A I IFA IS B ZE (RSECV) / % 4.78 6.13
FoUm 2 S R’ 0.998 4 0.9952 0.992 2 0.984 9
T2 77 (RMSEP) / (mgrmL ™) 0.124 0.172 0.120 0.133
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Fig. 5 Elution curves of paeoniflorm (A) and albiflorin (B) from groups 5 (I) and 6 (II) predicted with NIRS
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