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Application of Near Infrared Spectroscopy in Process Analysis
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Abstract Qualitative and quantitative methods for analysis of raw materials of Tongren Wuji Baifeng Wan were
developed by near infrared spectroscopy (NIRS) in combination with several chemometrics methods. Standard NIR
spectral libraries of raw materials were constructed, based on which the unknown materials were verified by quality
control(QC) comparison search. Discriminant analysis based on principle component analysis (PCA) and Mahalanobis
distance was used in identification of pullus cum Osse Nigko. The spectra of semi-products were used as the standard
database for negative semi-product screening by similarity match. Calibration models for assay of main raw materials,
excipients, semi-product and finished product were built by partial least squares (PLS) regression , respectively. A
revolutionary miniature NIR blend analyzer was used for on-line endpoint prediction in blending process of semi-
product based on moving window standard deviation. It is proved that the qualitative methods can distinguish samples
accurately while the quantitative methods were precise and reliable. The proposed methods are fast, simple and
environmental-friendly, and can be applied to at-spot detection in industrial field by at-line or on-line control.
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Fig. 1 Discriminat analysis between Tongren Wuji and
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Table 1 Parameters of calibration models

Wavelength

Analyte Preprocess methods PLS factor
range/cm”’
Ginsenoside Rg; + Re in radix ginseng 3800~ 7000 MSC, norris filter, 1* derivative 11
Ginsenoside Rb, in radix ginseng 3800~6000 MSC, norris filter, 1™ derivative 13
Paeonin in radix paeoniae alba 5400~6000 MSC, norris filter, 2™ derivative 5
Salvianolic acid B in radix and rhizoma
3800~7000 MSC, norris filter, 2™ derivative 11
salviae miltiorrhizae .
Ethanol in Chinese wine 8000~ 10000 MSC, S-G filter, 1* derivative 7
Reducing sugar in processed honey 3800~10000 MSC, norris filter, 1* derivative 8
*2 BEREEUEIENER
Table 2 Statistics of calibration models
Analyte Prediction range/ % R RMSEC/% RMSEP/%
Ginsenoside Rg, + Re in radix ginseng 0. 2390~0. 6290 0. 9660 0.016 0.043
Ginsenoside Rb, in radix ginseng 0.2140~0. 6040 0.9740 0.016 0. 045
Paeonin in radix paeoniae alba 1.020~2, 880 0. 9695 0.102 0.162
Salvianolic acid B in radix and Rhizoma salviae miltiorrhizae 2.330~3.980 0. 9551 0.09 0.24
Ethanol in Chinese wine 11.90~19. 80 0.9603 0.1 0.3
Reducing sugar in processed honey 67.59~95. 26 0.9593 1.00 1.19




249 BERIT%:

EELAM R A TR TP 4 A P2 R 4 7 VP I B R B4R 545

3.3 BANBATEAVNEZHANAICSBA
RALEBBERLA
REIBEBKFAEFHEERY, TR
EHAEERA AR REKPEERAEE
BEX. BEAENBERARERAY—, MRS
UAMRERE. EHAHRASIREMFERATL
WG, RIELRE 1T HPLC Sy St
L, FENRERMEEHEBNRA, RiELnt
RBREBEASEBNELBLFRHARBRBERE
Ul e 2 e R ik €N RAR 8 ) & Y
T—RERSTHERRA LB &. KNEL
PTIRA AW 2 B AR A 1 — MK i &

B RTRBILAHEE,

A B 1o O U A TR 42 238 3 RUAL 2 A R
285 kg MBI AR AHF, B AHINE T# K
W YRR NEEVEN 8 HMERENE,
PINEBEHFRAS, HiHEHE.5550~7400 cm™,
PR 4 em™, REREG 2K, LI B H R HE IR
£ (MBSD) i B 4 5 %&b 0% & B8 4R % R
=, MEREMESEKEL, LE 2, BE2
AN, 200 sf5. EHEMEFHMET 0.5%FmE
E. TRREBENRN0.5%, MBEBREEZER
REMNTRIE, TSR E &8 R 2E /D
FHRA, HAHBEEER.

"0 200 400 600 800

1000 1200 1400 1600 1800

B 2 3R R 2 R R 0 4k
Fig. 2 Scatter plots of MBSD versus time
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Table 3 Parameters and Statistics of calibration models

Analyte Paeonin Water content
Preprocess methods MSC MSC, Norris filter, 1" derivative
Spectra range/cm™! 5000~6000 + 8000~ 10000 4000~7000

PLS Factor 11 7
Prediction range/ % 0.0406~0. 1040 0~18. 40
R 0. 9657 0.9921
RMSEC/ % 0. 0032 0. 37
RMSEP/% 0. 0046 0.38
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Table 4 Parameters and Statistics of calibration models

Paeonin Water content

Analyte Total amino acids
Preprocess methods MSC, Norris filter,1* derivative
Spectra range/cm™! 5000~9000

PLS Factor 10
Prediction range/ % 8.76~10. 92
R 0.9614
RMSEC/ % 0. 089

RMSEP/ % 0. 264

MSC, Norris filter,2™ derivative

MSC, Norris filter,2™ derivative

5260~8000 4500~10000
6 5
0.0260~0.0930 1.66~19,49
0. 9651 0.9910
0. 0030 0. 245
0.0044 0. 386
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