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Construction of NIRS in-line rapid detection model of concentration process of
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Abstract: Objective In this study, an in-line near infrared spectroscopy (NIRS) rapid detection model of single-effect concentration
process of Artemisiae Annuae Herba (AAH) was established and the impact of absorbance to model was discussed. Methods Nine
batches of concentration process samples were collected inline and partial least square (PLS) method was applied to build its
quantitative model which was used to predict an unknown batch of samples. Results The parameters of PLS model of total acid and
soluble solid content were as follows: coefficient of determination (R?) of 0.962 3 and 0.967 9, root mean square errors of calibration
(RMSEC) of 0.783 5 and 0.948 8, and root mean square errors of cross-validation (RMSECV) of 0.825 8 and 0.978 0, respectively.
Conclusion Absorbance of concentration process samples of AAH was between 0 and 2.0 and RSEP values of total acid and soluble
solid content was less than 10%. It can meet the quality requirements of production process of AAH and indicate that the effect of high
absorbance (namely low tansmittance) on NIRS model of AAH can be eliminated by adding samples and using chemometrics when the
absorbance is between 0.0 and 2.0.

Key words: Artemisiae Annuae Herba; single-effect concentration process; NIRS; in-line rapid detection; absorbance; partial least
square; quantitative calibration model; total acid; soluble solid content; coefficient of determination; RMSEC; RMSECV, RSEP;
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Fig. 1 Original NIRS of single-effect concentration solution
of AAH
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Table 1 Comparison on model parameters of total acid and soluble solid contents using different wavebands

LA e 1 9 Attt il 4

\ AR Il 5 B
P Btnm o -
KSR R RMSEC RMSECV KIESER RMSEC RMSECV

1100~1 350 0.863 2 1.3851 1.4305 0.844 9 2.0551 2.2878
1500~1 850 0.9014 0.9018 0.9818 09126 1.2356 1.3487
1100~1 500 0.8935 10123 11367 0.886 7 1.5650 16478
1100~2 000 0.9418 0.8845 0.9832 0.9389 1.0438 1.1984
1100~2 300 0.967 9 0.7835 0.8258 0.962 3 0.948 8 0.9780

R2 TREMIRTEPTEIER S

Table 2 Comparison on model parameters of total acid and soluble solid content using different preprocessing methods

- . SR [ 5
FhAb FE 5 vk 2 —
KIE4E R RMSEC RMSECV IE4ER RMSEC RMSECV
JR G 0.9136 0.9745 1.0356 0.907 8 1.154 4 1.2305
1S5 0.9530 1.1578 1.3176 0.950 9 1.268 6 1.486 6
2S5 0.9271 2.2038 2.578 4 0.938 4 2.4950 2.8628
1S5 +S-G 1 0.9679 0.7835 0.8258 0.962 3 0.948 8 0.9780
2 S5 +S-G iy 0.9385 1.8555 1.9176 0.9405 21710 2.356 3




t54

Chinese Traditional and Herbal Drugs

F41% F 108 20165 A * 1693 -

0.074
0.06
0.05+
0.044
0.034
0.02
0.01+
0¥
—0.01+

—0.02 T
1100

Ll s

1700 2000 2300
Alnm

1400

2 —MBH+S-G FiBLEER NIRS
Fig. 2 NIRS processed by treatment of first-order derivate
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Fig. 3 Distribution of sample residual leverage values of total acid and soluble solid content
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Fig. 4 linear correlation figure of predicted and actual values of total acid and soluble solid contents of calibration set
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Fig. 6 linear correlation of predicted and actual values of total acid and soluble solid contents of validation set
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Fig. 7 Absorbance variation of fluid infusion concentration
process of single-effect concentration solution of AAH
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Fig. 8 Absorbance variation of end point concentration
process of single-effect concentration solution of AAH
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