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Effect of optical path length on the NIR quantitative

determination of baicalin in Qingkailing injection”
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2. Research Center of Traditional Chinese Medicine Information Engineering Beijing 100102 China)

Abstract Objective: To investigate the effect of optical path lengths on the NIR quantitative determination of ba—
icalin. Methods: NIR transmission spectra of Qingkailing injection were collected at different optical path lengths (6
mm and 8 mm) using Fourier transform near infrared ( FT — NIR) spectrometer in the wavelength range of 4000
em ™' to 10000 ¢m ™. Calibration models were developed using partial least — squares regression ( PLSR) with high
— performance liquid chromatography ( HPLC) as a reference method. Seven spectral preprocessing methods were
compared and the number of PLS factors was optimized by leave — one — out cross — validation. Result: The PLS
model of raw spectra at 6 mm optical path length presented the best prediction ability. For the calibration set R =
0.989 RMSEC =0. 16; and for the validation set R, =0.993 RMSEP =0. 12 RPD =7. 65. Conclusion: Our re—
sults demonstrated that the optical path length could affect the NIR analysis result of baicalin determination in Qing—
kailing injection and an appropriate optical path length would guarantee the detection accuracy.

Key words: near infrared spectroscopy; optical path length influence; quantitative model; Qingkailing injection; ba—

icalin; spectral preprocessing method; PLSR
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2 1 (mg * mL")
sD Tab 1 Assay of baicalin in Qingkailing injection by HPLC
RPD = paisep ()
G (@
n-1 011402A 12 0.91~3.78 2.31 1.08
C, i 011403A 12 0.88 ~3.63 2.23 1.04
: E ‘n 011706A 12 0.90 ~3.77 2.31 1.08
¢ 2.2
2 MATLAB 7. 0
2.1 Kennard — Stone 24
36 12
1, 7.
2 (mg+mL™")
Tab 2 Concentration range of baicalin in calibration and validation sets
(optical path) /mm ( samples) ( numbers) ( concentration range) ( average) (SD)
6 ( calibration set) 24 0.88 ~3.78 2.32 111
( validation set) 12 0.90 ~3. 64 2.20 0.91
8 ( calibration set) 24 0.88 ~3.78 2.47 1.03
( validation set) 12 0.88 ~3.69 1.91 0.99
2.3
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o 0.12 RPD 7.93 3
o
. 2. 8 mm R, 0.926
RPD 2.73 6 mm
o 6 mm
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3
Tab 3 Comparison of calibration models under different optical path lengths
( optical path) ( preprocessing ( calibration result) ( cross validation) ( validation result)
/mm methods) R RMSEC RMSECV Rp RMSEP RPD
6 raw 0. 989 0.16 0.45 0.993 0.12 7. 65
6 1d 0.918 0.43 0.51 0. 882 0.50 1.83
6 1d+8SG ( smoothing) 0.920 0.43 0.53 0. 884 0.49 1.86
6 1 d + Norris 0.928 0.41 0.52 0. 894 0.47 1.93
6 2d 0. 926 0.41 0.47 0. 909 0. 44 2.05
6 2d+ SG ( smoothing) 0.919 0.43 0.52 0. 881 0.50 1.83
6 2 d + Norris ( smoothing) 0.926 0.41 0.52 0. 888 0.48 1. 89
8 raw 0.978 0.21 0.62 0.926 0.36 2.73
8 1d 0. 895 0.53 0.77 0.917 0.49 2.03
8 1d+8SG ( smoothing) 0.975 0.22 0.50 0.921 0.40 2.49
8 1 d + Norris ( smoothing) 0.973 0.23 0.51 0.902 0.43 2.32
8 2d 0. 986 0.17 0.89 0.879 0.63 1. 56
8 2d+ SG ( smoothing) 0. 844 0.54 0.78 0.921 0.50 1.98
8 2 d + Norris ( smoothing) 0.984 0.18 0.48 0.874 0.50 1.97
s raw! ( raw spectra) ; 1 d: (first order differential) ;2 d: ( sencond order differential) ; SG: Savitzky — Golay
3
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Fig 2 Correlation between predicted and reference value of baicalin
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