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Fig. 1 NIR spectra of the same sample collected on two instru-

ments (a) pharmaceutical tablet and (b) tobacco leaf
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Fig. 3 Effect of the parameter A on the RMSECYV values: (a) API of pharmaceutical tablets,

(b) total alkaloid content and (c¢) total sugar content in tobacco leaves
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FW] PDS il NTRCT Jr 2 #6 BE 75 25 $2 v % #8455 4 (1) 10030 g
1. B3 RPD H# A TF 3.0, Hrh NTRCT fy % 5 ize iz 4 F
PDS J5ik . i 15 MRiEREdh BT, NTRCT Fik B 5
i RPD {4353 Jin %] 6. 68 F1 7. 84,

K1 HMBEERSHRBEEBER

Table 1 Model transfer results of the API content (mg) in pharmaceutical tablets

R ERE Y RMSEP RPD RMSEP for RPD RMSEP for RMSEP for
¥ () for PDS NTRCT) master(RPD) slave(RPD)

10 3.9 5.59 4.0(1.677) 5.52

15 4.0 5.52 3.9(2.442) 5.59

20 4.2 5.27 3.9(3.557) 5.65 3.4(6.40) 8.3(2.65)

30 4.6 4.73 3.8(3.557) 5.71

40 4.7 4.63 3.9(2.442) 5.62

2 EHFEEYRNEREBER
Table 2 Model transfer results of the total alkaloid content (%) in tobacco leaves

R ERE Y RMSEP RPD RMSEP for RPD RMSEP for RMSEP for
¥ () for PDS NTRCT) master(RPD) slave(RPD)

10 0. 14 4. 47 0.10(222. 300) 6.61

15 0.13 5.03 0.09(222. 300) 6.68

20 0.13 5.56 0. 09(222. 300) 6.75

25 0. 14 4.50 0.09(313. 746) 6.75 0-09¢6.82) 0- 190130

30 0. 10 6. 04 0.09(0. 373) 6. 82

40 0. 10 6.41 0.09(0. 256) 6. 89

£3JEM R RENERABER
Table 3 Model transfer results of the total sugar content (%) in tobacco leaves

FRUERE d RMSEP RPD RMSEP for RPD RMSEP for RMSEP for
B () for PDS NTRCT ) master(RPD) slave(RPD)

10 0.97 6.69 0. 83(0. 006) 7.79

15 0.98 6.61 0. 83(0.027) 7.84

20 0. 94 6. 90 0.83(0.176) 7.80

25 0.93 6.99 0.83(0.176) 7.80 0-70(8. 61 1920359

30 0. 90 7.16 0. 83(0.176) 7.79

40 0. 88 7. 40 0.82(0.121) 7.85

a0 Pl 4 HoBe T ] 120 A~ 3 HLBEAS Yl 7 0 0 of 2t
; PLSmser YR T 10 B E MU S RS 49 A BEAS ) S BLAF B 3

3.51 *  PLS-ntret
3.04
2.51

2.01

Predicted total alkaloid Cont/in %

Ymaster=0.204+0.926X
Yslave=-0.329+0.943X
Yntret=0.120+0.949X

1 15 2 25 3 35 4
Meaured total alkaloid Cont/ in %
B4 HEEBIEEMNKERDSEYEN
MNES S ZER LR
Fig. 4 Comparison of predicted and reference values of total
alkaloids of tobacco leaf samples before and after model

transfer
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5 A B

B 25 B3 ERE SR I . PDS 77 3k (045 25 4 3% 1k 4y £
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Heda ok Ul . ARVEAE dh B B9 SN A PDS 5B 5E B 5 7k 14 B
IRCRAEAF I 4y W6E NTRCT #8585 B 7 5 19 100 22 R A
Ko XULBARESE 10 D 15 DMFRERE M THRAERC 2
i RAF A BM T IS4
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A New NIR Calibration Transfer Method Based on Parameter Correction

HU Yun', LI Bo-yan®** , ZHANG Jin* , PENG Qian-rong'
1. Technology Center, China Tobacco Guizhou Industrial Co. , Ltd. , Guiyang 550009, China
2. College of Food Science, Guizhou Medical University, Guiyang 550025, China

Abstract Model transfer plays an important role in solving the problem of the difference between near infrared (NIR) spectro-
scopic instruments and the prediction difficulty of models. The spectral differences between the same samples taken on different
NIR instruments were identified using the principal component-Mahalanobis distance method. Based on the constrain conditions
of Tikhonov regularization (TR) and model parameter correction, a new algorithm (called new Tikhonov regularization-based
calibration transfer, NTRCT) was proposed for calibration transfer between NIR instruments, so as to facilitate the share and
use of the calibration models. The spectra of a set of standard samples were first utilized to establish a specific function that could
minimize the prediction errors obtained from the master and slave instrumental models. By constraining the difference of the
model parameters. the parameters of the slave instrument model were then determined, to achieve the purpose of model transfer
from the master instrument to the slave one. This method was applied to analyze the content of the active pharmaceutical ingredi-
ent (APID) of tablets and quantify the contents of total alkaloids and total sugars in tobacco leaves respectively, by means of their
NIR spectra acquired on different instruments. The results showed that the root means square error of prediction (RMSEP) of
samples taken on the salve instrument was reduced from 8. 3 mg, 0.49% and 1. 91% to 3.9 mg, 0. 09% and 0. 83% respective-
ly; when 15 standard samples were employed for modelling. As the calibration transferred all the resulting RPD values were lar-
ger than 3.0, and the sample predictions from the salve instrumental spectra were thus significantly improved. The method was
explicit and intuitive in theory, and had good accuracy in sample prediction in practical applications. It provided a new idea for

calibration transfer method with standard samples.
Keywords Near-infrared spectroscopy; Tikhonov regularization; Calibration transfer; Mahalanobis distance
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