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On-line detection of concentration process of Ganmaoling granules by
near infrared spectroscopy combined with automatic control system
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Abstract: Our research was designed for on-line detection of multi-index in the concentration process of
Ganmaoling granules by integration of near infrared spectroscopy and automatic control system. First, on-line
detection system was set up in the concentration tank for Ganmaoling granules production. Spectra were
scanned and values of chlorogenic acid, linarin, solid content and relative density were measured. Models
of partial least squares regression were built and imported into near infrared workstation. By connecting
the control system, real-time multi-index values were determined automatically in the concentration process.
Results showed that correlation coefficients of chlorogenic acid, linarin, solid content and relative density models
were 0.963, 0.989, 0.993 and 0.918, respectively. Relative standard errors of prediction were 3.71%, 4.28%,
4.17% and 0.24%, respectively, indicating a good performance and high accuracy of the models. Real-time data
collection during the whole process was measured by the near infrared detecting system in the control system.
In conclusion, the near infrared detection system is able to perform real-time automatic determination of multi-

index in the concentration process of Ganmaoling granules with significant advantages.
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Figure 1 Near infrared detecting system in concentration process
of Ganmaoling granules (@ pump; @ filter; @ flow cell; V1-V7
valves)
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Figure 2 Near infrared spectra of concentration solutions from
one typical batch
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Figure 3 Correlation between factors and » and RMSEC of
chlorogenic acid model

Table 1 Parameters of optimal models for four indexes. RMSEC: Root mean square error of calibration

Index Preprocessing method Region/cm ™! LVs r RMSEC
Chlorogenic acid 1** derivative, Subtraction of a straight line 6 0947 506 2 0.963 0.067
Linarin 2" derivative 5446-6 102, 8 4479 404 10 0.989 0.047
Solid content 2" derivative 7 498-9 404 5 0.993 0.805
Relative density 1™ derivative 5770-6 102 3 0918 0.015
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Figure 4 External validation results of chlorogenic acid model (A), linarin model (B), solid content model (C), and relative

density model (D)
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