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Comparative study on quality of Astragali Radix by two different planting
patterns in major producing areas
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Abstract: Objective To compare the chemical constituents in traditional planted and two-year-old cultivated Astragali Radix, and to
discuss the chemical differences. Methods The HPLC-ELSD fingerprint of Astragali Radix was collected, and the contents of
astragaloside, calycosin-7-O-B-D-glucoside, total polysccharide, and extract were also determined. The similarity analysis,
metabolomic multivariate statistical analysis, and quality comparison were performed. Results The contents of calycosin-7-O-3-D-
glucoside and total polysaccharide in traditional planted Astragali Radix were obviously higher than those in two-year-old cultivated
Astragali Radix. But the contents of astragaloside and extract showed no difference. The two kinds of Astragali Radix could be
distinguished by HPLC-ELSD metabolomic analysis. The differential metabolites were calycosin-7-O-3-D-glucoside, ononin, peaks 4,
5, 13, astragalosides I and II. Conclusion HPLC-ELSD metabolomic approach combined with the content determination of index
components could be used for the quality evaluation of traditional planted and two-year-old cultivated Astragali Radix.
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(TEMIE A PR AW HAFHI A el BEC2ipf
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membranaceus (Fisch.) Bge. var. mongholicus (Bge.)
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Table 1 Samples of Astragali Radix from different habitats

i 5 ! KA HEKAR R i 5 ! KA ARKAERR
DH-01 YRR AT IEagasy 6 F DH-16 BH = % 3 522 PR
DH-02 VEJR TR ESEES 7 4 DH-17 AR 52 AR5
DH-03 VEJR R Y2 ESEES 75 DH-18 NPl 52 AR
DH-04 VREE Ly et [i5ga AR50 DH-19 FLIE 2R i 4 4~54F
DH-05 VNS T 52 ESl DH-20 TLFE R ESES 4 4F
DH-06 B = 4y [5ga K40 DH-21 1L vG FLgE ¥4 5 4F
DH-07 I E XU By A4 EH-01 1Ly 7 71 2 s 24E
DH-08 REA37KIE 52 ESl EH-02 L PR ks 24
DH-09 REM LS 1522 A0 EH-03 PA 5 [l $H ek 2 4
DH-10 PR AR Elges 74 EH-04 HoR g I 24
DH-11 YRR G Yo [i5ga AR50 EH-05 RERZ AU ks 2 4F
DH-12 VR IR 74 15225 A0 EH-06 HR g EL Fehs 2 4F
DH-13 VEE A S A 522 A0 EH-07 TN %3 Fexs 2 4
DH-14 VIR IR A T [i5ga AR50 EH-08 RERZ AU P 2 4F
DH-15 KRBT [5ga AR50
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2.1 EEKBRHERNE

TR AL B K 52 790225 AR S = ot Oy
I
211 kSRS RgiE AR DT Uik
KA RER TSR] PLAME-/K (34 1 66) Aifish
s ZRRIGHUR R I ZSAS I . BRES AR S i
T RAMIET 4 000,
2.2 0BRSSV A TS R R O
i, RESRRE, B E 0.5 mg/mL B T
(R0 S, RIS
2.1.3  fHKMEH R HE AR AL 4 g, K
BT, BHEE A, A EE 150 mL, Z(/K 15 mL,
WEIE, A ALEE 60 min, HUE, JEHE A H VL 3
R, BER 30 mL, & FFI8W, 28T, s 7K 10 mL
fEvsmt, WA, ik D-101 KALWE#AsFE (A
% 1.5cm, K 12cm), PI/K 50 mL ¥EME, FF2K
W, T9H 30% 0 80 mL Pefii, FF Ry, 4k
H 95% & 120 mL Pefii, WeBEpb i, z&+, 7%
W R I & 5 mL B, R S )
B, $B4), BUEVEWOT 0.45 pm LI, U Z:uE
W, BIf5.
2.4 WGETTVE 5 RS B WIBON SR 10, 20
uL, RSV 10~20 pl, VEABAHEIE, I
&, HAMRRIEN BT, BIfE.
22 ERREMBBREERNE

Fe (P E 258 2010 SRR — S BTN E
B S AT A BT A0 s v sz
221 BEAMS RGE AR DO\
WGBS REIR N R s LSS A s (A,
PL0.2% H RS WOA T AH (B) BEEEUEN, 0~20
min, 20%~40% A; 20~30 min, 40% A; K3
Ko 260 nmo HEIS B MR A T S8 R S A 2 B
U T A5 R ANMIE T 3 000
2.2.2 WS R e B I A A B
ST, R EFRE, IR S0 pg/mL B
S T TR A B LT (0 R A, RIS
223 AR EIE BRSO AR G Y 57D
291 g, FEERRE, BEIKEIET, KA R i
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HW S Y8 25 mL, [RIWCHS 2T, BRI i B v i
AR SmL &Y, MHPRERZE, wY, B,

2.2.4  WTETTVE Ay R R WO BT E S EA
FYAVRAS 10 L, JENBAHGRE e, EifS.
23 BEHERNE

2301 NS R EOICKCRE R X T I
i, REERRE, IAKHI A ORI % 0.4 mg/mL
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4. 5. 6. 7. 8 mL 74l &E 50 mL &, Mk
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B, RN S% Ry 1 mL, SRiE, RS,
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oy DUAHRARAA 2 A, $ R Sb-AT WA o vk
(R EZ58) 2010 FhR—H B % VA), 7F 488 nm
BARAEMEWACE (4D {H, LL A AP AER, i
IR REARER, 2 hIbRiE R .
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AR 1 b, R, BCEVEW, W R ER R 1
o B, 2 RIEWAIE, RERIERE, B2 100
mL &, KRR, 75, K% RIS mL,
I 26 mL, SlE, (RS, B, BT K
Wifk, & SomL B, JERMBERZIE, 25, |
PR AR o RSB 2 mL, % IR b 2
IR I, BN S%AREEI 1 mL” 2, MKk
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2.3.4 KL HUDH-05 SR AR e 4
A, BELEWE 6 %, H RSD K 0.02%, KWK
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2.3.5 FEtilE B DH-05 SN, )
TEHIA T 04 20 4. 8. 12, 24 h I 5E 3 4 11,
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2.3.6 EEMRE  FEEI DH-05 55 AL 6
By, FHER G VAT A, AT 2P T
30N 10.68%, RSD {H K 2.94%, F5& k458
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2.3.7  INFEIRCRIRES, R ERI O E R 2
BB ECRE A, RS 25 N5 6 L 0.061 9.
0.060 5. 0.060 0 g, FAER il 25 7 V2 AR,
W B2 PR 5, T E AR B 28 InFE R
RSD ¥/ T 3.00%.
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min, 100% A; 60~65 min, 100%~20% A; &
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105 C, RS 2.5 L/min.
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H(32.56 £1.37)%, 2 HAET KR MY R &S ECh
(31.73£4.50)%. 23 5I%F 2 ZRFEN 4 Pfsr T ¢
KU, SRR, 52 FAMAT ML, g
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Table 2 Determination of active components
B bl i HICHHE /% EBEFEE /% MERE /% w1 %
DH-01 0.101 0.112 13.10 30.20
DH-02 0.107 0.122 10.58 34.25
DH-03 0.103 0.148 10.06 34.83
DH-04 0.118 0.123 17.16 32.68
DH-05 0.121 0.124 10.70 32.14
DH-06 0.151 0.123 12.82 32.21
DH-07 0.120 0.130 18.91 32.80
DH-08 0.106 0.102 10.14 31.30
DH-09 0.116 0.119 8.95 32.77
DH-10 0.118 0.129 12.37 33.05
DH-11 0.107 0.172 13.36 33.23
DH-12 0.124 0.122 9.23 33.69
DH-13 0.111 0.110 11.62 31.96
DH-14 0.116 0.121 10.21 33.14
DH-15 0.078 0.088 7.41 32.67
DH-16 0.106 0.137 9.99 32.29
DH-17 0.063 0.081 13.30 28.64
DH-18 0.118 0.103 10.11 31.59
DH-19 0.069 0.130 12.24 33.53
DH-20 0.150 0.051 10.19 32.87
DH-21 0.122 0.037 7.62 33.88
EH-01 0.061 0.063 7.27 37.36
EH-02 0.116 0.031 9.39 32.04
EH-03 0.085 0.073 8.41 25.27
EH-04 0.115 0.070 7.21 28.53
EH-05 0.070 0.056 7.23 30.30
EH-06 0.104 0.058 11.06 29.34
EH-07 0.089 0.077 10.19 32.17
EH-08 0.128 0.066 9.38 38.83

fratE i, W 1. BEALIEICAS [ 3 BEAE S, £
SLERSUEE, W 20 ARk 22 AN AT FR o,
g 1~22 {RE B354 9.95. 19.18. 20.23,
20.79. 21.70. 23.60. 26.81. 28.94. 29.60. 32.80.
33.55. 34.72. 35.29. 38.68. 39.75. 41.58. 45.09.
46.33. 47.56. 50.98. 52.79. 54.10 min. 1%}
HEA T B 7 VR R AL R o AN, I 1 R
S U A, W 2 W TURAETE, K6 B
SO ETN, g 8 B R, U 9 Db BT 1L,
W 10 B EERTFIL, W 11 Wit %, 1§ 14 4
BRI L W 16 A E . MK 2 nA,
] 248 B8 A3 B AR T € 1% R (R i B, 1T Rk
PANEZZ VA m R T SR CE i
{25025 A1 (2t Fe o K RE AR,
FEPEAREAEY 2008 Fi (VI.1D), R8s iR
(7572 X} DH-01~DH-21 “SAL45 i ERE ) (i i

HEATUCECIH B B A o BB L RS R (] 2). 1R
FESZ TR FARBLRE, 25 SRR 3.

1 3 1] 1, AL S p EEARLLEE R DH-21 24 0.908
Ah, HAAMIBEE LR 0.924 UL L, 1174 EH-01.EH-03
Ah, HoAR 2 AR AU TE 0.92 BUT, Ui BIE
AR PR AT RE P AL G B 2 AR RS
FaGUEIE 5 3 TF ARG AR VPN A RE
W] AL iR 2 AT T X 5.

3.3 HPLC-ELSD {8 Bi&E B LS

RRLERG Wk 2 K2, B —HN g
KA (D, F 48 2 FAEE4d D, WE 3.
MiFEA DH-21. EH-01. EH-03 A2 AN A2,
LSR5 b, B RS A X
N 4 AN/, DH-04~DH-09 5 477 H1ilpi4
FE L AH A0 P 0 LR AR EL 1 i B T AR A SR O —
AN/NH, DH-01. DH-02. DH-11 % —AN /N4,
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S3-REXTIM  1-BEF AR 2w 3-BER
A 4T SRR L 63 RS 1T

T-ERER 8-S T 9-FR M ERE

S1-DH-07 sample of traditional planted Astragali Radix S2-EH-06
sample of two-year-old cultivated Astragali Radix S3-mixture of
reference substances 1-calycosin-7-O-B-D-glucoside 2-ononin
3-calycosin 4-astragaloside IV  S-astragaloside III 6-astragaloside

II 7-formononetin ~ 8-astragaloside I  9-cycloastragenol

1 HPLC-ELSD &li%
Fig.1 HPLC-ELSD chromatograms
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2 FEHLEEARE # A mis U EE
Fig. 2 Fingerprints of Astragali Radix from different habitats

(=}

DH-03.DH-10 4—4~/NH, DH-12 il DH-13.DH-14
AN, 8 ANFEAN Y Ry LG Vs S )
{4 ¥ EERE R, DH-15. DH-16. DH-18 3 MFE 4
AR E PR R PaF R PSR A LB AR

#3 EYEERUESRER

Table 3 Results of fingerprint similarity analysis

T AHALLE Lkl AHALLEE P AHALLEE T AHALLEE

DH-01 0.983 DH-09 0.981 DH-17 0.927 EH-04 0.907

DH-02 0.957 DH-10 0.984 DH-18 0.993 EH-05 0.919

DH-03 0.975 DH-11 0.987 DH-19 0.957 EH-06 0.913

DH-04 0.967 DH-12 0.960 DH-20 0.928 EH-07 0.910

DH-05 0.959 DH-13 0.928 DH-21 0.908 EH-08 0.874

DH-06 0.962 DH-14 0.924 EH-01 0.948

DH-07 0.983 DH-15 0.952 EH-02 0.879

DH-08 0.952 DH-16 0.975 EH-03 0.935

Dh-o0 FEFENL, 3 ANHb s WHB R AT R LU, W
i Bh AN # KK, EH-02. EH-04, EH-05.
DS EH-06. EH-08 5 MEA R EH-02 4F, HoaxB ok
DH-14 N . e
PH03 11 HHM W 2 AT . EH-07 A NS 7R 2
§ﬁ?y AR B . EH-01 5 EH-03 43 50 B 176 1L
r 02 1 6 ELRI P 24 W BB 2 SRR B, (ELIE 2 A
DH-15 o N N b S Y
DH-18 7 S R AR G, WL IE AT
%ﬁ BE— PRI, SRS b B B 7 B AR TR
DIT-19 WK ARIF, T 5 2 AR AR S MR A AN ),
ﬁ%%ﬁ . XA e LRI R H I R . DH-21 B
A LG 12 BARG RS, (H LIRS A AR T oAt
EH-07

S
W
—_
(=}
—
W
[}
S
[5e]
W

3 HPLC-ELSD 54U EiER LS4
Fig.3 HPLC-ELSD fingerprint hierarchical
clustering analysis

G HTE, a3 5 3 gEFnI A, AU bt
HERES a5
3.4 HPLC-ELSD {8 EliL £ 5 H4f

ARG v BN 2 AR EEHEAT PCA 70 #fr, DA
i Bl 220 AN €0 0 1) 0 T AR R RS 1) AR S B
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(29 X2 AT Z gt o, ek i 4 R WK 4.
H& 4-A ' PCA HUSETIL, Hgia iy 2 P4
U PCL AR 0 I, 28— viwkZeh 32.3%,
BTN TIERE N 13.5%, B E R N
BN AR BEREARBCN T, T RITE T =M 4
o, S gt L SR . 2 SRR RREAE
KO JERAETREA 1 %2, 23 H R 1.
WS P RES EH-01 BUAR S H LG TigE E 2 4
AARIE IS, HAETAEG A, R (HAEER
Fo M AL TR G EELLIOAE & EH-03, EI4E T2y
IHTIERA T FESL EH-07 40T PCA 7307 BA5 X 6]

o2 AR

PC2 (13.5%)
Liblo
[
»
*
;
> »

7 6-5-4-3-2-10123 456 7
PC1 (32.3%)
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b, ATREEH TH 1 S R, DA B E
AT NSRS, R T RREARAGES, DRI AR
JIT A b B PR B AN ) 3 B, HL M Rl o 5 ok
B, B AT S8 2 AR s R e
o 77 H PG L EEAR G S DH-21 A TR )AL
Bli%, SR Re HANRPEIR e AN F T AR 4
TR BUL S o 17 S DTG S TR 455D 5 4
SIS TR AR 2 AR AR TR e 45 R
Pk, 456K 3 HIE 4-A g5 ATHN, fRaUEiERA )y
e R 5 o a3
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Fig. 4 S-Plot of PCA (A), loading of OPLS-DA (B), S-plot (C), and cross-validation (D)
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