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Construction of MIR quantitative analysis model and correlation study of
production areas of Astragali Radix in Ningxia
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Abstract: Determine astragaloside A and isoflavone glucoside in local Astragali Radix in Ningxia by HPLC, collect the MIR
spectrum of Astragali Radix and combined partial least squares ( PLS) to establish a MIR quantitative analysis model for as-
tragaloside A and isoflavone glucoside in Astragali Radix,and verify with correction set. At the same time,to analyzed and e-
valuate the infrared spectrum and second derivative spectrum of Astragali Radix, the infrared spectrum was analyzed by cluster
analysis and principal component analysis. The best model of astragaloside in the middle infrared spectrum after second de-
rivative treatment ,the model parameter R* is 99.72,SEE is 0.003 7,SEP is 0. 004 2. The best model was obtained after the
second derivative treatment of the infrared spectrum of the isoflavone glucoside, the model parameter R* is 99. 33, SEE is
0.000 6,SEP is 0.000 7. The similarity coefficients of Astragali Radix in different regions were all above 0. 90 ; But the com-
ponents of ester, cellulose and starch in Astragali Radix were different in the second derivative spectra. Cluster analysis and
principal component analysis showed that there were obvious differences between Tongxin and other regions. The collective
results provide that the model used for quantitative analysis of astragaloside A and isoflavone glucoside in Astragali Radix in
Ningxia has certain reliability and prediction ability. The quality of Astragali Radix membranaceus in Ningxia can be evalua-

ted by infrared spectroscopy.
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E1 #EXAMGIEE
Fig. 1  Chromatogram of Astragali Radix
VE:1. HPLC-ELSD &3 ,a N 4 ;2. HPLC-DAD [E3%,b H L& F HH 254 . Note:1. HPLC-ELSD chromatograms , a is astragaloside
A;2. HPLC-DAD chromatograms, b is isoflavone glucoside.
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Table 1  Content of astragaloside A and isoflavone glucoside in Astragali Radix from different regions( % )

FE S WY SEEIE B S T A A M T SEHIE
No. Astragaloside A Average value Isoflavone glucoside Average value
i1 ~6 0.019 ~0.078 0.039 0.023 ~0.066 0.042
Refli1 ~16 0.027 ~0.192 0.070 0.011 ~0.289 0.055*
W1 ~23 0.017 ~0.125 0.064 0.011 ~0.034 0.020
[les 1 ~22 0.033 ~0.427 0.121" 0.010 ~0.032 0.018
FE 1 ~6 0.045 ~0. 126 0.086 0.012 ~0.017 0.015

TE: G HAWRE A LR, " P <0.05,
Note ; Compared with other groups, * P < 0.05.
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Fig. 2 The content regular pattern of astragaloside A and isoflavone glucoside in Astragali Radix
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Fig. 3 Comparison of index components of Astragali Radix in different growing years
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Fig. 4 IR spectrum superposition of Astragali Radix powder
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Table 2 Sample quantity and content range distribution of calibration set and validation set (% )

45 HH BT B o B A A R
Group Measurement Astragaloside A Isoflavone glucoside
RETEAE (63 ) HeRAE 0.427 0.289
Calibration set(63 portion) M 0.017 0.01
FHE 0.088 0.03
Bk (10 173) o
Validation set( 10 portion) SR AR 0.092 0.026
fe/ME 0.037 0.013
FI(E 0.066 0.019 7
2.3.2 #HFTRTH FRASEIR, G AR B PLS S o3 B A A B S B T fiE
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Fig. 5 Relationship between SEE value and factor number
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Table 3  Effect of different pretreatment methods on PLS calibration model about astragaloside and isoflavone glucoside

Jaki S AL B
Index Speciral pretreatment R? SEE SEP
method

B —Bir T4 99.38 0.005 477 0.005 984
Astragaloside A HrSHK +SG5 99.2 0.006 241 0.006 601

— 55 + SG10 98.71 0.007 923 0.008 37

— S H + MSC 99.53 0.004 769 0.005 131

— S H + SNV 99.53 0.004 768 0.005 124

TR RH + SG 99.72 0.003 667 0.004 158

S + SNV 99.37 0.005 52 0.005 761

-4 + MSC 99.38 0.005 504 0.005 743

ﬁjﬂiifﬂﬁfﬁf — S 98.13 0.001 099 0.001 211
— 58k + SGS5 97.77 0.001 198 0.001 33

— 55+ SC10 96. 64 0.001 471 0.001 654

— S E + MSC 96.54 0.001 493 0.001 641

— S H + SNV 96. 54 0.001 492 0.001 641
ZBr S5+ SG 99.33 0.000 655 0.000 701 1

B S% + SNV 93.72 0.001 951 0.002 035

S E + MSC 93.71 0.001 953 0.002 037

2.3.4 #EabFTABEA B, T 10 7 v e P R S S I 7 2

VEBE T S8 + SCG AbFE,4 000 ~ 650 em™ i AR TINAIAY B H R LD AN NAE S e sl
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Fig. 6 Determination model of astragaloside by IR spectrum

0.045J

0.0401

yc6
id14
0.0351 pyRI13

0.030-

s

0.020+ tx

0.0151 M
0

0.010{

0.008

0.010.01 0.01 0.02 0.03 0.03 0.04 0.04 0.05
HPLC i 5E {6 HPLC measured value (%)

MIR Tl { MIR predicted value (%)

B7 ERERPESFEMGGETPOILESERNEER

Fig. 7 Determination model of the content of isoflavone glucoside in pistil
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Table 4 Mir prediction results of astragaloside A and isoflavone glucoside( % )

HT 25 R ST A9 R AR R DL PR RE AT, LR BE

HICH B B A A R
Astragaloside A Isoflavone glucoside
TR
No. HPLC SZ{H  MIR F5UE o SEH R HPLC SE(E MIR Bl & o S22y [
HPLC measured MIR predicted = Average HPLC measured MIR predicted W Average
Deviation Deviation
value value recovery value value recovery
1 0.035 0.029 -0.006 103.99 0.022 0.021 -0.001 102.35
2 0.038 0.029 -0.009 0.018 0.016 -0.002
3 0.026 0.021 -0.005 0.026 0.019 -0.007
4 0.023 0.026 0.003 0.023 0.029 0.006
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214% 4 ( Continued Tab. 4)

HICH B IR A
Astragaloside A Isoflavone glucoside
Hedh
No. HPLC SE{E  MIR Bii{E o S Ee AR HPLC SEifE MIR H{E 2 RSl &
HPLC measured MIR predicted m] ; Average HPLC measured MIR predicted m] ; Average
Deviation Deviation
value value recovery value value recovery
5 0.020 0.020 0.000 103.99 0.020 0.018 -0.002 102.35
6 0.018 0.021 0.003 0.018 0.021 0.003
7 0.016 0.016 0.000 0.016 0.018 0.002
8 0.014 0.018 0.004 0.019 0.019 0.000
9 0.013 0.016 0.003 0.013 0.017 0.004
10 0.011 0.013 0.002 0.022 0.020 -0.002

LB Absorbance

4000 3500 3000 2500
EEL Wavenum| ber (cm™1)

8 TFTEARFRERGHAIMREIEER

Fig. 8 IR absorption spectrum of Astragali Radix from different regions in Ningxia
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Fig. 9 The second derivative spectrum of Astragali Radix in different regions in Ningxia
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