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Table 1 Modeling parameters and prediction results

of two spectrometers
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Fig. 1 Relation between evolution step

and mean square error
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Fig. 2 The relation between the normalized parameters (RM-
SEP and PR) and the number of conversion sets

(a): Cefradine; (b): Cephalexin; (¢): Moisture content
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Table 2 Calibration transfer parameters

and spectral differences

Iy wa  omr A
% M98 9 11 9
f£3% )5 ARMS 0.075 0.076  0.083
Pr/ % 91. 1 94.7 94. 2
F{Y#% RMSEP/(mg + g~ 1) 2.264  0.210 0.131

MAL AL %6 7 RMSEP/(mg « g= 1) 8. 82 0.481  0.362
MAL 2§45 3% )5 RMSEP/(mg » g D) 3.50 0.314  0.172

MAL B8 4% 358 fif RPE/ % 9.67 52.14  19.25
AL % 3% )5 RPE/ % 4.37  31.12  11.67

B MC 553k 5 I K-S B30 36 00 6 4 S0 I 1 A G 2
RPEFTXILE . 32 3 FUH T PR 5k AT S RS R 2 B KO
Z K, X OGS R IE % Pr. MC B 45 R W B8 T K-S o5 ik,
b R B L I Sk A E S AL B R R L
B B )5 () RMSEDP AH 22 B/ X F 3k &% i i,
ZiE R L BB BIAN SR . AT MC B 5 9 5% e 42
S 57 Y A5 38 B R A AR AR I T A B LA T BRI . X
SRR FE 3 UL WD T T S 2R AT R R R e AR R W AT Y L O
FE— S AF B0 N 5 LAl ] K-S Jy 2 BURS B 47 (9 45

3 MHEAEGCRAFZIEERNLERILE
Table 3 Calibration transfer and evaluation

parameters of two algorithms
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Study on Cefradine Granules Component Analysis and Calibration
Transfer Method Based on Near-Infrared Spectroscopy
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1. State Key Laboratory of Precision Measuring Technology and Instruments, Tianjin University, Tianjin 300072, China
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Abstract Near-infrared spectroscopy (NIRS) technology has distinct advantages in component detection for its characteristics of
high-speed and low-cost, which is essential for the supervision of drug quality and safety. Studying the method of drug
component detection based on NIRS technology is significant for improving the level of drug quality supervision. In fact, owing
to differences in performance parameters of different spectroscopic instruments, spectra measured are discrepancy, which brings
hardship to the realization for quantitative correction models sharing. Therefore, in order to improve analysis efficiency, the
calibration transfer method is discussed. In this paper, the establishment of cephalosporins component correction model and
calibration transfer method are studied, and a transformation set selection method based on Markov chain (MC) is proposed.
Fifty-six samples of cefradine granules in different batches were used. Spectral data were measured by two Fourier spectrome-
ters. For three components of the sample: cefradine, Cefalexin and water, partial least squares (PLS) method was used to
establish a quantitative correction model. MC algorithm is used to construct the probability matrix and select the conversion set,
which improves the efficiency of model transformation and the prediction accuracy of spectral data. The experimental results
show that the quantitative calibration model transfer between different spectroscopic instruments can be realized by using a small
number of sample sets. After the model transfer, the relative error of the quantitative calibration model for the three principal
components prediction decreases from 9.67%, 52.14%, 19.25% to 4.37%, 31.12%, 11.67%, respectively. The spectral
differences between master and slave instruments can be corrected effectively, and the transfer and sharing of measurement
spectra and quantitative analysis models of different instruments can be realized. The modeling analysis and model transfer

methods studied in this paper also provide technical support for drug composition and quality detection.

Keywords  Near-infrared spectroscopy; Drug composition detection; Quantitative calibration model; Calibration transfer;

Markov chain
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