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On-line monitoring of total saponins in extracting process of Astragali Radix

LI Wen-long, QU Hai-bin
Pharmaceutical Informatics Institute, Zhejiang University, Hangzhou 310058, China

Abstract: Objective To investigate the effective components dissolution using near-infrared (NIR) spectroscopy for the on-line
monitoring of total saponins in the extracting process of Astragali Radix. Methods The extracts and their NIR spectra were collected
using a long-distance fibre-optics flow cell in the extracting process of Astragali Radix, and the contents of four compounds,
astrgaloside I, isoastragaloside 11, astragaloside I, and astragaloside IV, were determined as control values with HPLC-MS method.
The quantitative analysis models of the above four compounds and total saponins in Astragali Radix were established using partial
least square method. The established quantitative analysis model of total saponins in Astragali Radix was applied to the on-line
monitoring in the extracting process of Astragali Radix to reveal the concentration of total saponins in the extracting process. Results
The correlation coefficients of the four compounds reached 0.987 6, 0.964 0, 0.857 1, and 0.981 6, respectively, and 0.993 2 for the
total saponins. The root mean square error of calibration (RMSEC) was 5.94, the correlation coefficient of inner cross-validation was
0.976 6, and root mean square error of cross validation (RMSECV) was 11.1. Using the calibration model of the total saponins for the
on-line monitoring of Astragali Radix extracting process, the dissolving information of the total saponins was obtained synchronously
and exactly. Conclusion This method is beneficial to the estimating of the end point and the optimizing of the process parameters.
Key words: near-infrared (NIR) spectroscopy; Astragali Radix; on-line monitoring; process analytical technology; HPLC-MS

RRETIS S U Y S R B2 iU s N oty SR V[ MME iU ETT TR Vb O U D R (B U WA N s
PN A P R IR AT, R R R AR R R RN R R SR O A
() R EasE o 3k FE 4 M H R (process analytical — figdihR, SCHLIAfRI A S H i M. dmer
technology, PAT) & H FHIZy TAVIGEMEERL 36 SMGIE M BOREA I T, 6 o/ PAL PR
£ it 24 0 5 B R R PAT 5 SO “ — Rl T et HIGHFEEN R, 2 PAT I LR —, 1k

i BHA: 2012-02-24

EEWME: BEEHAN “T—h7 ERRHERLH “EIHL00H” (20092X09313-036): Heilbid AR EUE ML G 257 AT &
EZEINY: 300 (1980—), 3, LRUKFA, WA, FEEAF DS B AN E AR E-mail: wshliwenlong@126.com
«BIFIEE BB Tel: (0571)88208428 E-mail: quhb@zju.edu.cn

[N 2% tH S ) 2012-07-06 R 2% ik ;- http://www.cnki.net/kems/detail/12.1108.R.20120706.1714.006.html



+ 1532 -

¢ & # Chinese Traditional and Herbal Drugs 3£ 43 % %5 8 # 201248 A

FE 24 it JOE T M2 R4 s HA) e B E A 21 TR
2 N, ECREUT LT ARG F v 2 Tl A e e A
FELATI (AR TE WL o S B2 0 T B2 Ry
NI EY, HRK 258 HPLC %,
TR RSB A g, AP
LA, 5 2 R T SR 520
VLT 28 RO RN A &% (ELSD) st (MS)
A g A I 2 0 A S 6 S 3 P A UL AR A T
JU, FESL A B O GERAEE) iR
WL ST AL A GTE 2 (B AR OGRS, JERE A e
TR I T B S IO R A AE 2
BV g e 2 B IO A b B R IV A R, AR
IR R 28 A TR T 2 5t 5%

1 ESHH

Antaris MX FT-NIR (Thermo A 7)), tf 40 m
WREE4T, Viilith (Series 750, Precision Sensing
Devices. Inc.), RESULT 3.0 i REAEKMH TQ
Analyst 7.2 {27527 1. Agilent 1100 LC/MSD
(Agilent A 5]).
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21 XEREFRE
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FESTRAR R J7 1 K3 0.5 mL 3 FEAR B,
HERAINA 0.5 mL 1, iR £ 2 min, 10 000 r/min
20 10 min, HE3EW S pL i HPLC-MS 4347

Bt E: (BN Agilent SB-Cig A (150
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50% A, SEFEYEIBE s Ve 7 2 G 3 T ): 0~
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U4 ESTYHEE 3.5k, g, +
PR (N R 350 °C, AR 10 L/min, f#
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Table 1 Methodological parameters of four saponins in extract solution of Astragali Radix with HPLC-MS

I T R éfafi?ﬁﬁ]} / EIP g WEEE mEMN 24 h FiREEE
(ugmL ™) (RSD)/% RSD/% RSD/% RSD /%
R I Y=2X10°X—0.423 09973 1.00~ 8.00  96.2 (0.95) 3.01 1.03 3.92
FEERI Y=2X10°9X—0.897 09941 1.00~ 8.00  80.3(1.11) 228 0.94 4.56
R Y=2X10°X—0252 09992 1.00~ 8.00 789 (1.12) 4.15 1.32 4.93
BT Y=2X10°X—0.428 09975 1.00~10.00 104.0 (1.08) 225 1.25 4.89

X-VETHIARY: Y- (ugmL™)

X-peak area; Y-concentration (ug-mL’l)
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Fig. 1 NIR transmission spectra of Astragali Radix extract solutions before (A) and after (B)
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Table 2 Parameters of quantitative calibration models for four saponins in Astragali Radix

P demm o SRR DR Jom”
(RMSEC) (RMSECV)
R I 0.987 6 7.60X107° 0.066 4 9 785.19~7 609.50, 6420.63~5 830.16
SRR I 0.964 0 2.73 1.260 3 9 785.19~7 609.50, 6 583.79~5 768.04
R 0.857 1 1.50X10°° 5.710 5 9690.21~7 678.56, 6361.71~5791.95
O 0.981 6 1.11 0.070 4 9 785.19~7 609.50, 6 583.79~6 039.96
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Fig. 2 Correlation (A) and residual distribution (B) diagrams of content of total saponins
in Astragali Radix between model predictive and actual values
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Inner cross-validation results of quantitative analysis model for total saponins in Astragali Radix
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Fig. 4 Change tendency of total saponins in extracting
processes of three batches of Astragali Radix
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