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Online monitoring the extraction process of Radix Ginseng Rubra for Yiqi Fumai
Lyophilized Injection based on near infrared spectroscopy
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Abstract: Objective To establish quantitative models to rapidly detect three ginsenoside monomer, which are ginsenoside Rg;, Re
and Rb;, during extraction process of Radix Ginseng Rubra based on Near Infrared Spectroscopy (NIR). Methods NIR spectra of
extraction process were collected online and the contents of ginsenoside Rg;, Re and Rb; were determined by ultra performance liquid
chromatography (UPLC). And then the quantitative calibration models were established between the spectra and the measured values
by using Partial Least Squares (PLS) algorithm, to analyse extraction process online. Results The optimal wave number of
ginsenoside Rg; and Re were all in the range of 9 403.7—7 498.3 cm ' and 6 102—5 446.3 cm ', and the optimal wave number of Rb,
was in the range of 5 774.1—5 446.3 cm'. The internal cross-certification decision coefficient (R?) of ginsenoside Rg;, Re and Rb,
were 99.40, 99.44, 99.41 respectively, and RMSECV were 5.18, 2.77, 11.00, respectively. Conclusion The results demonstrated that
three quantitative models were satisfactory, which could effectively and rapidly detect the contents of ginsenoside Rg;, Re and Rb, in
the extraction process of Radix Ginseng Rubra.
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Table 1 Timetable of gradient elution

t/min A% B/%
0 19 81
6 19 81

10 22 78
11 22 78
12 24 76
14 30 70
18 32 68
20 33 67
21 98 2
23 19 81
25 19 81
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Fig. 1 Near infrared acquisition device of extraction process
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Table 2 Results of different pretreatment methods
S ANZBH Re ANZ 21T Re NZ 21T Rb,
R’ RMSECV  RPD R* RMSECV RPD R* RMSECV RPD
Nt K1k 99.24 5.84 1140  99.38 2.90 1280  99.35 11.60 12.40
WA H Lk 99.32 5.52 12.10  99.44 2.77 1330 99.31 11.90 12.00
Z TR IE 99.25 5.79 1150  99.38 291 12.70  99.34 11.70 12.30
RitH—1b 99.24 5.83 11.50  99.38 2.90 1270 99.33 11.70 12.20
Bir 2 99.33 5.47 1220  99.31 3.07 1200  99.29 12.10 11.80
Bir 2 +SNV 99.40 5.18 1290 9933 3.03 1220  99.41 11.00 13.00
B S8 +MSC 99.30 5.59 12.00  99.30 3.10 1190  99.32 11.90 12.10
etk K EL 9911 6.30 10.60  99.33 3.02 1220 9925 12.40 11.50
% 3 ABEH Rg,. Re. Rb, EHEEMIKE
Table 3 Optimal spectral regions of ginsenoside Rg;, Re and Rb,
FEhR Y W B el fom ! R RMSECV
ANZ A Re 9403.7~7498.3. 6 102~~5446.3 99.40 5.18
ANZHAF Re 9403.7~7498.3. 6102~~5446.3 99.44 2.77
ANZEAF Rb, 5774.1~5 446.3 99.41 11.00
#* 4 ABEH Rg,. Re. Rb, EEHEASH O 0
Table 4 Optimal modeling parameters of ginsenoside Rg;, Re and Rb,
LD %ix B AETAL BT i FES fom ! BAEERTH R RMSECV
NS AT Rg, Bir 2 +SNV 9403.7~7498.3. 6102~~5446.3 7 99.40 5.18
NS AT Re LAk 9403.7~7498.3. 6102~~5446.3 9 99.44 2.77
NS 4F Rb, Bir 2 +SNV 5774.1~5446.3 9 99.41 11.00
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Fig. 4 Diagram of main factor and RMSECYV of ginsenoside Rg;(A), Re(B) and Rb,(C)
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