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Rapid identification of Astragali Radix from different origins by UPLC combined
with chemometrics methods
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Abstract: Objective To determine the contents of four flavonoids in Astragali Radix by UPLC-DAD method , and to rapidly identify
their origins using chemometric method. Methods UPLC method was used for determining calycosin-7-O-3-D-glycoside, ononin,
calycosin, and formononetin in 20 batches of Astragali Radix from five provinces. Three methods, such as clustering analysis, principal
component analysis, and discriminant analysis were compared for comprehensive quality evaluation of Astragali Radix from different
places. Results Origins of Astragali Radix were successfully divided into three categories by cluster analysis and principal component
analysis, based on the contents of the tested flavonoids. Discriminant analysis could accurately distinguish some origins, such as the
Inner Mongolia Autonomous Region and Sichuan and Jilin Provinces, while Shaanxi and Gansu Provinces appeared false
classification. The correct rate of the initial group was 85%. Conclusion UPLC combined with chemometric method could be used
for rapid and accurate identification of origins of Astragali Radix, which also provided the scientific basis for the quality evaluation of
Astragali Radix from different origins.
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Table 1 Information of samples

Fes 2k g g
1 NM194-4 SE3n
2 NM194-5 SE3n
3 GS194-32 HR I
4 GS194-7 HoRr g £
5 GS194-22 Hom L
6 GS195-14 H R I ok
7 GS194-31 7k
8 SC194-13 VY )14
9 SC411020 0 )1 S
10 SC194-8 VY )14
11 SC194-9 VY )14
12 SX195-8 ]
13 SX194-3 ]
14 SX195-25 i)
15 SX194-2 i)
16 JL26264 ELSTES
17 JL11023 ESTER
18 JL26156 i AR
19 JL25095 ERSNE|
20 JL711023 AT

2 AEEER
21 fEERHA

A Aquity BEH Cig (50 mm X 2.1 mm, 1.7
um); FAIAHA 0.1% FRKEHE (A -4fiF (B)
BEEEVERE, 0~1 min, 80%~77% A; 1~3 min, 77%
A; 3~5min, 77%~70%A; 5~6.5min, 70% A;
6.5~7 min, 70%~80% A; AR E 0.4 mL/min;
FEIR 45 °C; Kuillpk 250 nm; #EFERE 1 pL. O
LK 1.
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Fig. 1 HPLC chromatograms of Astragali Radix (A) and

reference substances (B)

22 NTERMRIAERSI&

TEORRAEER . TR AR TN R, I A
JE R 4y 54 3.064 3.09. 2.164 2.02 pg/mL X}

HEL I R
23 #Wik@ARNHE

REE PRI 0.5 g 31 Bk R, B RLIZEP R IR TR Ge i
o, SRS EL 70% I 9 mL, BRI, 204N
(200 W) #2109 min, PRIdRFE AR AL, KM R IR T
H, JERL, JEMCE 25 mL B, DRItk
W, RO FE R R R EL, #55), i 0.2 um 1%
FLUERE, RIF3,
24 FHEFEE
241 ZMRRFER ik EFRDOSE E BT
(NS BN P S S RN TP 25 SN S¥[GP BT
FHIEAS A, BRI S 1.03 mg/mL BT ol 1.01
mg/mL TAEAETE . 1.08 mg/mL P E1E 2. 1.02 mg/mL
B8 0T S BRI o AR L REVRL 20 S ) 7
ANfs R JO e TR B2 RN BRI, DA TR AR g A B
(V), BRSO, ZeilbsElhs, Wk 2.

R2 AMEMERDLMERRERER

Table 2 Results of linear investigation of four flavonoids

Xof HE ik [R5 72 r LY/ (ugml ™) B/ (ugmL ™) EER/(ugmL™)
BB Y Y=9013.4 X+277.59 0.999 8 1.03~32.96 0.024 7 0.5150
B Y=15 462 X—8 445.4 0.999 1 1.02~32.64 0.054 6 0.238 7
TR Y=11233 X—1567.6 0.999 3 0.75~24.24 0.0758 0.387 8
TERNIEE Y=11515X—2176.2 0.999 4 1.08~20.16 0.090 7 0.302 4
242 KEEWRE  alBod RS AR RER, WRESEE SR 24h NS 3d N

(17.18. 2.16. 1.08 pg/mL). THfEtF (24.24.
2.02. 1.01 pg/mL). EFEFHE] (16.32. 3.06.
1.02 pg/mL). BEFEEIH (17.28, 3.09. 1.03
pg/mL) W AR 30N A T R A
FAR SR, i “2.17 TR IESEIERE 6
Ko MoEX ST AR . P2 WE . BRI
P 5 S U TR R, AN [ B AR R R
BRI RSD B/ T 2%, fElan b B
PO AR B R TR AR ST
FU RSD 43510 1.41%- 2.87%- 0.89%. 2.19%.
S5 R WIS K 2 B R o

243  FRE RIS J ) O RN T S e I
(17.28+ 3.09. 1.03 pg/mL). T WifeF (24.24. 2.02.
1.01 pg/mL) . B8 7 1l (16.32.3.06.1.02 ug/mL ).
TRIEZE (17.184 2.164 1.08 pg/mL) & . K3
AN TR 0] I AR S VAR, % “2.17 Tl
OB Ar, s HNEREYE (00 2. 4. 6. 8,
10, 12, 24 HSHERENE (00 1. 2. 3d). 45

X EaE (RSD #78T 4%).
244 BEEMEAE  HUEAEEAN 6 4, KRR
S, % “2.37 WL & MR M, & “2.17 T
R AFIE o WASFE S P B R oA
T BRI TWRAER V2 s 7 800 ok
0.104. 0.048. 0.144. 0.108 mg/mL, J: RSD 43l
M 1.29%. 1.83%. 1.46%. 2.28%. #Wi% ik
SR
2.4.5 JFEEIACRIRES RS ER R I E R SR
K6y, HRERIHT, 2k HEIMATNIEE .
TERRAETT . BEE B B S  BEE  FE R
Fi “2.37 Mg T A IR, 4% “2.17 T
AT E, R BN, [BIWCERIILE 95%~105%,
RSD ¥/ T 3.5%.
2.5 HENE

¥ 20 MAF MK B, ik “2.3”
TR 8 B i, I “2.17 DI Tk
TiE, W 3.
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3 TEFHERAM P 4 HERLERSMNEER (n=3)
Table 3 Results of four flavonoids in Astragali Radix in different cultivated regions (n = 3)
B\ K -1
R RS imeE ) E A £ R
F BT TERRAE BRI TEAE 2= sy Sy
1 0.336 0.172 0.201 0.025 0.733 5
2 0.322 0.130 0.098 0.011 0.562 8
3 0.101 0.056 0.237 0.179 0.573 2
4 0.102 0.060 0.200 0.170 0.532 3
5 0.211 0.159 0.069 0.033 0.473 10
6 0.155 0.083 0.114 0.101 0.453 7
7 0.113 0.051 0.250 0.179 0.594 1
8 0.013 0.000 0.014 0.000 0.027 20
9 0.015 0.000 0.013 0.000 0.029 19
10 0.027 0.000 0.033 0.000 0.059 17
11 0.016 0.000 0.016 0.000 0.032 18
12 0.116 0.074 0.171 0.124 0.486
13 0.164 0.102 0.099 0.085 0.449
14 0.146 0.094 0.070 0.046 0.355 12
15 0.161 0.094 0.185 0.132 0.573 4
16 0.062 0.000 0.128 0.035 0.226 13
17 0.082 0.000 0.048 0.029 0.158 15
18 0.092 0.000 0.093 0.017 0.203 14
19 0.059 0.000 0.025 0.007 0.091 16
20 0.093 0.000 0.113 0.039 0.245 11
2.6 HiEALIE SC411020 ¢ . v 2 2 2
2.6.1 REEAIMT ALKRH] SPSS 21.0 HfF SClota
AL AT RS R, Wi o sCioy
FEMIE RS, FEFE S BEE R o PWAE T, TLo%0%e -
BRI 1HIER 4 RIS AT, % L6150 ]

R LE 2, HIE 2 AT LA HAR I BE B AN R %
X 2t K 3 KK, K 8~11. 16~20 5 (1Y
M FHRO R h— K F3~7. 12~155 (K
A~ BEPED RIS AR B 1~25 (WED
717071 Ty N~ W [ R = i 2 N [ LA R T 2 £ /N
SIATARN R 255K 3 b, fES s, PN
M 4 Bl i M EER, HZERRN, &
HRIBON R, WOBIX 2 AN e ko —2
5 1 7 ML 43 R A B At M X A% B — il g R R
L BRI 2K HOR S BTG 2 AN M ) R
FHECPU )5 s AR A s 5 A S A B oy AT
ik, HX 2 ML R R o Heil, Wkl 53—
KK,

2,62 ERANT KE B R T
et BEREM . PR = A SPSS 21.0 &

GS194-32
GS194-31
GS194-7
SX195-8
SX194-2
GS195-14
SX194-3
SX195-25
GS194-22

NM194-2
NM194-5 -

2 FEFHERGMRZR LD HE
Fig. 2 Cluster analysis of Astragali Radix
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Begr 1 5 FERG 2 FREES 0 2495, 1.297, RHE
HIRT 1, MEA 2 AT PCL 5 PC2, HIj%E
TR Zr Ik 62.373% 32.424%. Zib Trk{E A
94.796%, NI PC1 5 PC2 2 AN Ridy i) LA e 3 1
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Table 4 Load matrix table of factor
By BEFWEETT PWAETT BEAEM U ER
1 0.790 0.834 0.843 0.681
2 —0.584 —0.495 0.472 0.699

27 «GS194-22
. «GS19431
©GS194-32
©GS194-7
*GS195-14
. =JL11023
. =JL25095
= JL26150
=JL26156
= JL26264
*NM194-4
+NM194-5
| . 1SC194-13
-1 . 15C194-8
) 15C194-9
1SC411020
SX194-2
-2 SC195-25
T T T T T SX195-8
-2 -1 0 1 2 SX195-25

PC2
3 ERSSITHSE

Fig. 3 Scatter plots of principal component analysis
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LEE1FSY (F) =0.624XPC1+0.948 X PC1
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B, RGN HTES 20 AN FIHX 24544 1
ATHIE, G546 MAAD R OB I Aoy A g R R W]
SEFEMI . TORETE Sig B4 0,000 0.000,
/NT0.05, LA 2 s A TR 2 A I 2

WK 20 LS LA R AL 04T, 43 Fisher
F R E, R

WEEHIX =1 203.817 X TR B H i —276.16 X 14
Te 175 —40.817 X B8 S T & + 582452 X T L 3 &= —
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Fig. 4 Scatter plots of discriminant analysis
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