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Abstract : This study provides theoretical support for the comprehensive utilization of Astragali Radix processed products by
establishing HPLC fingerprints and multi-component content determination methods for different processed products of Astra-
gali Radix,and combining them with chemometric methods for comparative analysis. The fingerprints of Astragali Radix pro-
cessed products were established by HPLC and the contents of six components were determined,and evaluate the differences
of processed products of Astragali Radix by hierarchical clustering analysis (HCA) , principal component analysis (PCA) and
orthogonal partial least squares discriminant analysis ( OPLS-DA) to find the differential components. The results showed that
a total of 20 common peaks were obtained from different processed products (ten batches each) ,among which six common
peaks were identified,and the linearity of the six components was good in their respective mass concentration ranges (r >

0.999) ,with average spiked recoveries ranging from 100. 5% to 102. 1% , and the relative standard deviation (RSD) was
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0.77% -2. 1% ; The similarity results of fingerprint mapping showed that the similarity of ten batches each of honey bran-pro-

cessed Astragali Radix,honey-processed Astragali Radix,salt-processed Astragali Radix,and wine-processed Astragali Radix

was above 0. 900, but the similarity of different types of concoctions decreased ; Hierarchical clustering analysis can cluster the

four kinds of processed products into three categories ,the results of principal component analysis and cluster analysis are con-

sistent and can be corroborated with each other,orthogonal partial least squares-discriminant analysis can effectively differen-

tiate the four kinds of processed products,and nine main difference components were screened based on the variable impor-

tance of projection ( VIP) greater than 1, calycosin-7-glucoside, ononin, and 5-hydroxymethylfurfural were identified as the

major landmark components causing compositional differences among different processed products of Astragali Radix. The

HPLC fingerprint combined with stoichiometry of Astragali Radix processed products established by this institute is accurate

and reliable , which can provide a reference for the quality control and quality evaluation of Astragali Radix processed prod-

ucts.

Key words : Astragali Radix ; HPLC ; fingerprint ; content determination ; chemical pattern recognition ; quality evaluation
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Table 1  Similarity of fingerprints of four kinds of Astragali Radix processed products
ARALLEE ARALLEE

FE& Similarity FE S Similarity

Sample 10 3 40 4t Sample 10 4t 40 41t
10 batches 40 batches 10 batches 40 batches

MF1 0.993 0.931 71 0.984 0.908
MF2 0.975 0.936 72 0.991 0.951
MF3 0.987 0.934 73 0.983 0.952
MF4 0.990 0.862 74 0.994 0.936
MFS5 0.987 0.947 75 0.981 0.952
MF6 0.993 0.956 76 0.976 0.935
MF7 0.975 0.858 77 0.994 0.870
MF8 0.987 0.868 78 0.9%4 0.886
MF9 0.990 0.855 79 0.985 0.887
MF10 0.987 0.851 710 0.990 0.872
Y1 0.978 0.907 J1 0.984 0.942
Y2 0.962 0.912 12 0.981 0.918
Y3 0.994 0.926 13 0.966 0.900
Y4 0.995 0.933 J4 0.987 0.955
Y5 0.996 0.946 5 0.991 0.950
Y6 0.995 0.950 J6 0.987 0.938
Y7 0.993 0.950 J7 0.926 0.877
Y8 0.983 0.832 18 0.987 0.839
Y9 0.994 0.862 J9 0.984 0.868
Y10 0.970 0.900 J10 0.991 0.714

2.6 REZH(HCA)

LA 40 HEAS [A) A A 20 AT gl i AU 22
iR, s ] SPSS25. 0 GEit B i, R FH A I ik K Ji
IRHEMAH SRR A 20 JEAR Y5 AT HCA R4 R 1
N AN A T e 3 28, o i 10

I BB G B B IS A RO — 8 I B Ak
PECIR N — 2 R EE B 1S 1,40 AR i 2R
P, AR B M A B IO IR O — 2 T B RO R
RN —FK(IE3) .
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Fig. 3  Cluster analysis dendrogram of four kinds of Astragali Radix processed products
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Table 2 Regression equation and linear range

BRI

Index component

5 Jr 2 LEESES

5-F% FELBERE 5-Hydroxymethylfurfural

FE B F WA Calycosin-7-glucoside
TEAEFETF Ononin

i EFEH 9-0-Methylnissolin 3-0-glucoside
EFE B Calycosin

A 4EZ Formononetin

Regression Correlation Lineaf’iij% E]T /i)
equation coefficient (1) SLngm
Y =136 460X-9 021 0.999 6 0.252 ~1.515
Y =26 673X-33 979 0.999 8 3.838 ~23.030
Y =22 187X-18 432 0.999 8 2.500 ~15.000
Y =11 796X-7 787 0.999 5 1.717 ~10.303
Y =30 756X-28 077 0.999 6 2.626 ~15.757
Y =36 086X-28 248 0.999 6 2.146 ~12.878
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Table 3  Sample content determination results (n=3)
it Content(mg/g)
A ¥ F . 5 L A i S\
thylfurfural glucoside nonm 3-0-glucoside ayeosim ormononetin
MF1 0.043 7 0.1557 0.050 5 0.0515 0.094 4 0.075 8
MF2 0.0323 0.168 4 0.053 2 0.054 0 0.097 1 0.074 6
MF3 0.033 0 0.149 5 0. 060 6 0.062 0 0.088 4 0.069 5
MF4 0.025 8 0.277 7 0.073 8 0.056 4 0.127 6 0.129 5
MF5 0.050 7 0.201 3 0.071 0 0.060 0 0.122 8 0.093 2
MF6 0.031 8 0.179 1 0.063 7 0.063 1 0.1117 0.083 7
MF7 0.024 1 0.148 3 0.063 6 0.052 1 0.097 3 0.072 2
MEF8 0.0219 0.129 5 0. 066 8 0.050 0 0.095 8 0.071 1
MF9 0.024 3 0.157 2 0.053 5 0.052 0 0.097 7 0.071 4
MF10 0.024 2 0.136 4 0. 066 0 0. 060 4 0.096 5 0.071 2
71 0.045 7 0.177 9 0.067 4 0.0415 0.085 4 0.067 2
72 0.027 3 0.199 3 0.063 5 0.036 9 0.078 6 0. 060 3
73 0.030 5 0.194 1 0.056 2 0.046 3 0.098 6 0.080 3
74 0.033 8 0.190 2 0.079 7 0.0327 0.074 5 0.062 2
75 0.042 6 0.204 3 0.0713 0.053 5 0.089 4 0.091 5
76 0.043 9 0.184 3 0.0715 0.048 2 0.102 0 0.078 8
71 0.0450 0.218 2 0.065 6 0.052 0 0.097 3 0.074 0
VA 0.034 6 0.1911 0.070 2 0.046 9 0.109 0 0.083 8
79 0.028 8 0.196 6 0.072 9 0.051 6 0.099 1 0.078 6
710 0.0450 0.2107 0.072 7 0.050 7 0.104 3 0.083 6
Y1 0.005 7 0.2157 0.053 7 0.043 4 0.096 1 0.078 0
Y2 0.005 3 0.196 5 0.061 5 0.050 1 0.104 3 0.080 7
Y3 0.004 8 0.198 1 0.072 0 0.046 5 0.098 9 0. 080 8
Y4 0.005 0 0.1859 0.053 2 0.044 8 0.098 8 0.078 6
Y5 0.004 4 0.175 4 0.058 1 0.046 9 0.103 4 0.078 9
Y6 0.005 8 0.174 3 0. 066 8 0.0515 0.1105 0.086 0
Y7 0.007 1 0.174 4 0.063 6 0.047 6 0.105 5 0.082 8
Y8 0.005 8 0.168 0 0.063 0 0.047 4 0.097 4 0.073 4
Y9 0. 006 4 0.214 4 0.079 4 0.057 1 0.116 9 0. 086 1
Y10 0. 006 2 0.208 1 0.073 7 0.055 2 0.110 4 0.081 7
1) 0.004 5 0.273 5 0.064 3 0.043 7 0.1100 0.069 0
2 0. 005 9 0.158 3 0.0759 0.041 0 0. 086 6 0.064 5
13 0. 006 2 0.124 4 0.047 7 0.043 4 0.096 9 0.073 3
J4 0.007 5 0.178 6 0.050 5 0.044 9 0.1123 0.077 9
J5 0.005 9 0.142 7 0. 060 7 0.042 2 0.088 9 0.067 4
J6 0.007 1 0.162 9 0.050 2 0.048 2 0.098 8 0.076 9
J7 0.007 3 0.202 4 0.072 6 0.051 8 0.147 3 0.098 7
18 0. 006 4 0.151 9 0.051 1 0.047 9 0.099 9 0.072 7
J9 0.004 6 0.152 1 0.054 0 0.050 1 0.095 0 0.071 1
J10 0.006 3 0.1953 0.063 8 0.053 7 0.108 8 0.079 3
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Table 4  Average value and significance of content of four kinds of Astragali Radix processed products(x +s,n=10)
& 1t Content( mg/g)
P SERHILHERE B ST S 2
. -FEH 2 St T B AW g re ng:ﬁ: - i B b hpe
Sample 5-Hydroxyme Calycosin-7- f:JV\j%H‘ 9-0-Methylnissolin {(JL‘LI# /Hi e F t*ﬁ%%
thylfurfural glucoside romn 3-0-glucoside alyeosim ormononetn
ﬁ;ﬁﬂi}ﬁ essed 0.031 2+ 0.170 3 = 0.062 3 + 0.056 1 £ 0.1029 + 0.081 2 +
oney reprocesse 0.009 4*8 $&8 0.043 1 0.007 8 0.004 9#$ s8¢ 0.013 1 0.018 5
Astragali Radix
fﬁﬁ& essed 0.037 7 0.196 7 = 0.069 1 = 0.046 0 + 0.093 8 + 0.076 0 +
oreyTprocese 0.007 4+ 8 $8¢ 0.012 1 0.006 4% 0.006 9" * 0.011 4 0.010 0
Astragali Radix
I
S, l;-\ ocessed 0.005 6 0.191 1+ 0.064 5 + 0.049 0 0.104 2 + 0.080 7 +
o provessed 0.000 8 * *# 0.0179 0.008 6 0.004 4% 0.006 7 0.003 8
Astragali Radix
(E#{EE" 0.006 2 + 0.174 2 + 0.059 1 £ 0.046 7 + 0.104 4 + 0.0751 +
Wine-processed o w4 e
0.001 0 0.042 1 0.009 9 0.004 3 0.017 3 0.009 5

Astragali Radix

A SR ML, *P<0.05,**P<0.01; 5% WML, " P <0.05,%P <0.01; 5Eh ¥ EM L, * P <0.05,% % P <0.01; 57 # 41

I,%P<0.05,%P<0.01,

Note : Compared with honey bran-processed Astragali Radix, * P <0.05, * * P <0. 01 ; Compared with honey-processed Astragali Radix,*P <0.05,%P <
0. 01 ; Compared with salt-processed Astragali Radix, * P <0. 05, * ¥ P <0. 01 ; Compared with wine-processed Astragali Radix,®P <0.05,%¢P <0.01.

*[16,17] N
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