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Online control of percolation of Fufang Kushen Injection using near infrared
transflective spectroscopy
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Abstract: Objective To develop a fast analytical method used for determining the multiple components in the percolate of Fufang
Kushen Injection with near infrared transflective spectroscopy. Methods The contents of oxysophocarpine and oxymalrine by HPLC,
total sugar by phenol-sulfuric acid method, and total solids by baking method were used as reference values. Multivariate calibration
models based on PLS algorithm were developed to correlate the near infrared spectroscopy and the corresponding values, and the
unknown samples were determined. Results The root mean square errors of cross-validation (RMSECV) of calibration set for
oxysophocarpine, oxymalrine, total sugar, and total solids were 43.5, 135.4, 1 255.7 mg/L, and 150.7 mg/mL, respectively, and the
correlation coefficients were 0.926 6, 0.954 6, 0.953 9, and 0.974 1, respectively. External validation with external samples indicated
that the root mean square errors of prediction (RMSEP) were 32.5, 191.7, 1 461.9 mg/L, and 164.0 mg/mL, respectively. Conclusion
The presented method is fast, accurate, and reliable, which could be used as a process analyzing method for the percolation process of
Chinese materia medica.
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Table 1 Sample composition of calibration and validation sets

& F5 FAMED, / (mg L™ HAES / (mgL) SO /(gL A MR / (gmL™)
KIESEFEAD B 11.3~522.4 11.6~1948.9 0.622 4~15.620 4 95.0~2 660.0
IR A 205.5~436.6 362.5~1197.9 0.516 9~13.104 3 127.5~2215.0
K IESRFEASL 99 99 99 100
LA Y= 7N 16 16 13 20

22 HREENE KK 210 nm, HEFEE 5 pl.
2.2.1 HPLC EfME  @ilgrrt. milks Xof FE TR 4 R R R R R A b

Diamonsil Cig#F (200 mmX4.6 mm, 5.0 um), it &S0 G R, I 50% FFEEH R 20 0 & AL AR
AR 0.04%5MR-10 mmol/L JRFERIIRWI/KE Rk 2.002 g/L AT 208 5.414 /L %] B SR -
(A) -5 (B), BEEEYENE: 0~35 min, 3%~7% B; PR VR % RSO B IS T
35~50 min, 7% B; 50~60 min, 7%~10% B; 60~  Hl 35w H

70 min, 10% B; AR 1.2 mL/min, #ii 30 C, J7i524 7% 8% 56 HPLC JEHAT RGN ik 5%,
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Fig. 1 NIR original spectra of percolate sample
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BLS, SRH PLS J7aCATTHE, 7 e R AR, 150.7 mg/mL, FHXFRE73 54 0.926 6. 0.954 6.
TRME SR IEME ARG L 20 RIEBADG L 0.953 9. 0.974 1.

BRGS0 BB E AR 4 PR 2.4.5 BT RRPREHT K ST U (AR AL ) ot
RMSECV {57350 43.5. 135.4. 1 255.7 mg/L 1 %5 5 YOS TR RIRE S b S0 MR B L S840 2

R2 AETFALIE A EX PLS #IEAE 4 REAT S0

Table 2 Effect of different pretreatment methods on performance of PLS calibration models

BB FAMED, / (mg L™ EAISIE / (mg L) SO /(gL [k B / (mgmL™")

R RMSECV R RMSECV R RMSECV R RMSECV
Bar 0.886 5 54.1 0.923 1 176.3 08410 23317  0.8616 348.4
FRUAEIEN A (SNV)  0.926 4 43.6 0.954 6 135.4 0.9440 13837 0.968 8 165.3
1D'+Norris® 0.862 9 59.5 0.9162 184.1 08812 20152  0.9021 292.9
2D*+Norris® 0.795 1 72.7 0.851 0 245.4 0.7758 27687  0.8055 4129
ZEEGHEE (MSC)  0.926 6 43.5 0.954 1 136.3 0.8593 21931 0.969 4 163.7
MSC+ 1D+ Norris 0.924 4 44.1 0.953 1 137.6 09407 14240  0.9696 163.1
MSC+2D+Norris 0.839 8 64.3 0.8822 218.2 08603 21857  0.8846 318.1
MSCH+SG* 0.920 0 454 0.9349 162.2 09539 12557 09741 150.7

1-—Br 24 2-ZBr 240 3-Norris i8R, BN 9, BEEEN 55 4-Savitzky-Golay “T-HIEH, KM 2 k2 13 S FE
1-first derivative; 2-second derivative; 3-Norris smooth filter, with segment length 9 and segment gap 5; 4-Savitzky-Golay smooth filter, using two-order

polynomial and 13 points smoothing
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