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Fingerprints and quality evaluation of Astragali Radix by HPLC coupled with
chemometrics based on traditional decoction process
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Abstract: Objective To establish a HPLC fingerprints evaluation method for the quality evaluation of Astragali Radix based on
traditional decoction process taking water as solvent. Methods The fingerprints of 15 batches of Astragali Radix were further
evaluated by chemometrics methods. The similarity analyzed with “Similarity Evaluation System for Chromatographic Fingerprint of
Chinese Materia Medica 2004A”, and hierarchical clustering analysis (HCA) and principal component analysis (PCA) were performed
by SPSS 22.0. Results There were 12 common peaks, and the similarity degrees of 15 batches of samples were more than 0.990,
which showed that all the samples from different origins were of good consistency. The samples were divided into four clusters by
HCA. The result of PCA showed that the three factors were chosen, the quality of samples could be evaluated basically. According to
the composite score, the quality of the batches of HQ-18001 (S1) and HQ-18002 (S2) of Astragali Radix produced in Minle County of
Gansu Province and the batches of HQ-18007 (S7) and HQ-18006 (S6) produced in Minle County of Gansu Province, were the top four
in all the samples. Conclusion The method is simple, reproducible, and reliable, which can be used for quality control and evaluation
of Astragali Radix from different origins.
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Fii AR (b5 111920-201606) 0 [ E &
il 24 AR B AE AR 5 B S e 15 H-038-181121)
MR 11 (S H-037-171121) 30 H 805
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BIRAF]; FTEHAEER (iS5 P1415345) W H Lifg
BB B IR AR B SR 5K
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R ARG BRA D 4 (HPLC 2%, 5[5 Merck
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ANPEHR B8, L A5k, WK 1. REHEE T

N5 HE 1 Astragalus membranaceus (Fisch.) Bge.
var. mongholicus (Bge.) Hsiao HY I 3% % 1€ A.
membranaceus (Fisch.) Bge. ) T-AR, HAK W 1,
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Table 1 Sourses of 15 batches of Astragali Radix

Ui e [

S1 HQ-18001 HiERERE
S2 HQ-18002 BB REAE
S3 HQ-18003 BB RRE
sS4 HQ-18004 BB RRE
S5 HQ-18005 BB REAE
S6 HQ-18006 Hl A RS
S7 HQ-18007 ol g
S8 HQ-18008 ol e
S9 HQ-18009 Hl AR E
S10 HQ-18010 Hol A g
S11 HQ-18011 Hil A EEE
S12 HQ-18012 HNABER
S13 HQ-18013 HNAEER
S14 HQ-18014 Hil A EEE
S15 HQ-18015 HNAEER

2 HEEHER

21 BRAVHIE

211 XESEEH S BoERHE. BERE
WA A b . BRI WA R TEWAE R
GBI EE . SRR X S
FEHMOE, I EEES, WIS REIRE AN
1.024. 1.960. 1.019. 1.034. 1.241. 1.068. 0.999 0.
1.058 mg/mL FRA X FE VTR

2.1.2 ARSI R AR (i 10
S 21309, FEEME, N8 fEEKIZH 30 min,
I ER 60 min, #2200 H yEAi g, 2457 F N
8 &K, HNHAER 60 min, E#gEd, &3F 2k
EW, FRIEMAH 2= )E 8000 r/min KR 25 C
20 10 min, A EIETRMRYE 2 30 mL, RGN
FEE 120 mL, &) 8 8 30 min, &0 (%0 HD,
FIEWIRA R 10 mL, RGN EE 40 mL, TRA)
JEEEE 30 min, O (AL, EIERIRER
W7, BRIERS 35 N 80% HI IS 5 mL, # A5 (i VA i,
0.45 pm ALIEREERL, B,

213 ikl fikE: Hedera ODS-2 # (200
mmXx4.6 mm, 5um, YLHDOTEHAARATD; sl
Fl: ZHE (A) -0.2%IVK LBR/KEI (B, BAREES:
(0~16 min, 15%~23% A; 16~20 min, 23%~~28%
A; 20~25min, 28%~30%A; 25~30 min, 30%A;
30~35 min, 30%~32% A; 35~45 min, 32% A; 45~
50 min, 32%~40% A; 50~55min, 40%~45% A;
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55~60 min, 45%~65% A; 60~65min, 65%~95%
A); PRRUAE 1 mU/min; #HIE 30 C; HEFEE 20 plL;
WAMBURE 2.7 Umin; {EREIREE 102 C.
22 FERFER
221 REEERLE  REWRIE—fHlR (S &
20 pL, % “2.1.37 Wi NS, ESERE 6 IR
T, LIRTEE . DLBAE S R T o S R,
H I UEARURE () — Bk . SR BIR, SFRHMESL
A VAR B TR] RSD $4)/NT 1%, AH XS 04 AR 1)
RSD #5)/NT 5%, 3 B it A A 2 B R 47
222 EEMRE HUE—HS (SD MBEEAMN
K 6 17, 4% 2.1.27 00 R J7ikml s AR AR, 1442.1.37
TR e, st titig, DIBE T a i a
WEE SR, THES A WA R B I a) ARG
WETAR . G5 RN, SRR R B I )] RSD
BINT 2%, AHXTIETAR ) RSD ¥4/NT 5%
223 FREMRAR BRI SRR, 5
F 0. 2. 4. 6. 8. 12, 20. 24 h JllE HPLC &
B, DIBESSEIEEHETT S RE, THSIEH
W PR FEOS O B B TR RIAR XTI T AR . S5 SRR, 3%
A W AF O 5 B BT 1] £) RSD $51/NT- 2%, AH XTI i AR
(1) RSD #4/NT 5%.
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Fig. 1 HPLC fingerprints of 15 batches of Astragali Radix
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Fig. 2 HPLC fingerprints of Astragali Radix
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0.998. 0.997. 0.998. 15 LTI AU 545
FIIRT 099, VLIRS~ ZaM B B — 5,
ALV TERE VN B RS2 AT
2.4 BED

WA= H 3 i 2544 HPLC 484N 12
AN A W R TR ONARRAE , 75 21 15X 12 B IR 4 s
FEFE, 12 SPSS22.0 43t i wk e idbAT TR 40HT
KA EERNS, URKIGF S ANE, Z ik
1, XPRESEEIT R, SR ILE 3. 156 M
AR B SE AT DL 4 2%, iS5 S1. S2. S3.
S4AENE 13, #t'5 N S7T. S10. S5, S13.
S15, S11. S12. S8 E N 2 2&; #5 S6. S9
NE 32K, S5 S14 B —KNEE 4 5. WE

0 5 10 15 20 25

st
s2
s3
s4
]

3 15 HtAREAMIELEIERI R LS RNKE
Fig. 3 Hierarchical cluster analysis for 15 batches of
Astragali Radix
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REULFER, O ZNHTREM MR gEE T
55k,

K H SPSS22.0 it Aint 15 bk e 24 (1)
B O EIEHER AT e A, K 15 #HRE R 12 4
LA IEIE TS N SPSS22.0 #At, HEAT F M4
Bro AT IR IRIE AR Z PRt fbib 5,

THEARR RBUERE, RO RHEE. RETTIRE &
FRA AR

251 AHRMESHT MR REGEFENR 2.1 SIEK
BT AT, 6 SN R 11, 9 Tk
NETERTF I, 1 (SRR AT 56
g 3 HAECRMIEM M 2, 4. 5 AFEK
(PIEAH G 0 6 Al 7 B BRI IEAH s 1
O (EETCRTF D). W5 10, 11 FIfaifkig 12 4H H 2 Ja]
I BRI IEAH K

252 FREE. J7ZETTERE MR RERHEE
7 2 DT R EE WLAR 3 FIIE 40 DURFAEME > 1 R HL
PRAE, REIRT 3 AT R ETTERE N
90.268% >85%, U HUAT 3 AN 3= 43 BRI o] #EAT 1
fir, AR TEESGM P 12 Ml &1 90.268%
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Table 2 Matrix of correlation coefficients

5 EEY
W 1 I 2 I 3 I 4 % 5 I 6 % 7 % 8 % 9 % 10 % 11 % 12
1 1.000 0.826  0.932 0.921 0.408 0.650 0.270 0.259 0.034 0.139 0.188 0.235
2 0.826 1.000 0.735 0.919 0.492 0.560 0.010 -0.189 0.218 0.153 0.072 0.290
3 0.932 0.735  1.000 0.843 0.411 0.580 0.307 0.332  0.017 0.202 0.283 0.241
4 0.921 0.919 0.843 1.000 0.520 0.703 0.224 0.106  0.237 0.266 0.245 0.375
5 0.408 0492 0411 0.520 1.000 0.822 0.566 0.272  0.647 0.641 0.556 0.209
6 0.650 0.560  0.580 0.703 0.822 1.000 0.776 0.566  0.657 0.731 0.714 0.488
7 0.270 0.010  0.307 0.224 0.566 0.776 1.000 0.906 0.656 0.837 0.908 0.499
8 0.259 -0.189 0.332 0.106 0.272 0.566 0.906 1.000 0.336 0.608 0.763 0.361
9 0.034 0.218 0.017 0.237 0.647 0.657 0.656 0.336  1.000 0.927 0.812 0.682
10 0.139 0.153  0.202 0.266 0.641 0.731 0.837 0.608 0.927 1.000 0.968 0.738
11 0.188 0.072  0.283 0.245 0.556 0.714 0.908 0.763 0.812 0.968 1.000 0.727
12 0.235 0.290 0.241 0.375 0.209 0.488 0.499 0.361 0.682 0.738 0.727 1.000
*3 HHEEMAERBKE
Table 3 Characteristic value and variance contribution rate
e IR BURCF s R
Bt HERTERRI%  BARTTHRER% B HERTIRRI% BT/ %
1 6.533 54.439 54.439 6.533 54.439 54.439
2 3.103 25.862 80.302 3.103 25.862 80.302
3 1.196 9.966 90.268 1.196 9.966 90.268
4 0.831 6.927 97.194
5 0.176 1.469 98.664
6 0.077 0.641 99.305
7 0.043 0.355 99.659
8 0.021 0.176 99.835
9 0.013 0.108 99.944
10 0.006 0.047 99.990
11 0.001 0.008 99.998
12 0 0.002 100.000
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Table 4 Component martrix

. BN %
5 1 2 3
1 0.617 0.734 0.242
2 0.530 0774  —0.318
3 0.623 0.653 0.325
4 0.679 0702  -0.074
5 0.756 0071  -0.231
6 0.942 0.097 0.015
7 0.826 —0.431 0.322
8 0.632 ~0.406 0.655
9 0.745 0432  -0.480
10 0.857 -0.465  —0.181
11 0.858 —0.477 0.049
12 0.673 0222  -0.271
/\
1.0 m§g_ 3:1542
0.5 %3
T W51k 6
"o 8 et

TR 1

E5 #AEINERSHWTFESHE
Fig. 5 Samples in planar distribution of three main

components
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Table 5 Rank of principal compoment scores and comprehensive scores

s F S 1135 EHr 2 155 TR 3155 LR 4
S1 0.544 4 0.258 6 0.099 7 1.1500 1
S2 1.088 8 0.517 2 0.1993 1.0900 2
S3 1.6332 0.7759 0.2990 0.0300 6
S4 21776 1.0345 0.398 6 0.150 0 14
S5 2.7220 1.2931 0.498 3 —0.1800 12
S6 3.266 3 15517 0.598 0 0.4000 4
S7 3.8107 1.8103 0.697 6 —0.1300 3
S8 43551 2.069 0 0.797 3 —0.6900 15
S9 4.899 5 2.3276 0.896 9 -1.3300 13
S10 5.4439 2.586 2 0.996 6 —0.1800 7
S11 5.988 3 2.8448 1.096 3 —0.6300 5
S12 6.532 7 3.103 4 1.1959 0.160 0 10
S13 7.0771 3.362 1 1.2956 —0.0700 11
S14 7.6215 3.6207 1.3952 0.290 0 8
S15 8.1659 3.8793 1.494 9 —0.0700 9
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Fig. 6 Hierarchical cluster analysis of principal compoment
for 15 batches of Astragali Radix
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