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Abstract: Objective HPLC, UV and other methods were used to determine and compare the index components and in vitro
antioxidant activities of fresh-cut pieces and traditional pieces of Huangqi (4stragali Radix), providing scientific basis for quality

control of Astragali Radix pieces with different processing methods. Methods HPLC, UV and other methods were used to
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determine the contents of 7 index components (astragaloside IV, calycosin-7-glucoside, ononin, calycosin, total flavonoids, total
polysaccharides, water-soluble extract) in fresh-cut and traditional pieces of Astragali Radix. The effect of different processing
methods on the quality of Astragali Radix was evaluated by the entropy weight method combined with technique for order preference
by similarity to an ideal solution (TOPSIS). In addition, chemometric methods such as principal component analysis (PCA) and
partial least squares- discriminant analysis (PLS-DA) were used to differentiate and compare the fresh-cut pieces of Astragali Radix
with the traditional pieces of Astragali Radix. At the same time, DPPH free radical, hydroxyl free radical and ABTS radical
scavenging ability were used as evaluation indexes to compare the in vitro antioxidant activity of fresh-cut pieces of Astragali Radix
and traditional pieces of Astragali Radix. Results The entropy weight comprehensive score method was used to compare the effects
of two different processing methods on the quality of Astragali Radix decoction pieces. The results showed that the comprehensive
score of fresh-cut Astragali Radix decoction pieces was higher than that of traditional Astragali Radix decoction pieces. In vitro
antioxidant activities of Astragali Radix in the fresh-cut group and the traditional group were 5.560, 8.168 mg/mL for ICso of DPPH
radical scavenging capacity, the ICso of hydroxyl radical scavenging capacity was 10.994, 15.045 mg/mL, and the ICso of ABTS
radical scavenging capacity was 8.126, 14.546 mg/mL, respectively. The above results showed that the in vitro antioxidant activity of
fresh-cut pieces of Astragali Radix was stronger than that of traditional slices of Astragali Radix. Conclusion In this study, the
entropy weight TOPSIS comprehensive scoring method combined with chemometrics analysis method and in vitro antioxidant
activity were used to analyze the fresh-cut slices and traditional slices of Astragali Radix, so as to provide reference for the quality
control of Astragali Radix slices with different processing methods.

Key words: Astragali Radix; producing area processing; in vitro antioxidant; chemical pattern recognition analysis; quality control;

astragaloside 1V; calycosin-7-glucoside; ononin; calycosin; total flavonoids; total polysaccharides; water-soluble extract
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Table 1
components between fresh-cut pieces of Astragali Radix and

Comparison of comprehensive scores of index

traditional pieces
) e e ) Yy
)¢l Y2 Y3 Y4 Ys Ye

Tl 0.816 0.224 0.202 0.336 6.453 126.561 42.623 19.552
T2 0.792 0.201 0.213 0.314 6.750 123.341 44.322 19.321
T3 0.842 0.238 0.240 0.297 6.520 131.593 41.462 20.102
QI 0.913 0.269 0.309 0.423 6.618 171.235 42.463 25.030
Q2 0.856 0.311 0.317 0.386 6.937 164.268 40.737 24.115

Q3 0.875 0.276 0.334 0.401 6.544 155.953 41.521 23.102
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PMEEE S
2.10.1 HHHIHIE REERERREARR A
T1. BEEDIHIROH Q1 HEkI AR 1 g, BT Ik
A, nsK 100 mL, $2HC 1 h, BEE LR ERE 1K,
G RER, k4EEEE, #BE 10mL &Y,
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WKZBZIFE, $55), H435REWEA 100 mg/mL 1)
Bk, 4 CIR-1F.

YR C (VO TENFAIMEX IR, H RS
JR IR 43 5N 0,625 1,250+ 2.500+ 5.000+ 10.000-
20.000. 30.000. 40.000. 50.000 mg/mL.
2.10.2 DPPH HHIEFREE /I E  DPPH HH
LT BRI H T YR A TR AL AW B T R
FI04, ARSI 232 e B BT 7T 7 vE A HL A
FEIEE. FE4FREL 20 mg DPPH, i H s {f o
e 4 250 mL &, EH AN 0.2 mmol/L
NI, B, 4 CIRFE, &H. ¥ “2.10.17 i
N B A BC LT (0 BRI K AR R A 24 T R AR 24 i
() 250 o B R FE VAR (0.625+ 1.250. 2.500. 5.000-
10.000. 20.000. 30.000. 40.000. 50.000 mg/mL),
AN [F) 5T B R BE B 24 M ¥ S DPPH s I 5 X
2 mL FEMAR—REFRE, Tl RMN 30
min, WHAE 517 nm KA A E, 58 4 Wi
0.2 mmol/L DPPH ¥ 2 mL 5 2 mL HEEIRFNES
JE I AME, i8N A 2 mL RS 2 mL HEE AR
RAETEM AMH, idh 4 EE 3 KWL,

DPPH [ HFEI B =1 — (4i—4))/ A

WK 6 AR, wSIRAGMRREIRE N 0.625
mg/mL i, ¥ EGEED)HI 45 %5 41% DPPH H H
BB RREEJTBAR, TR 5 R R AR 20 i IR
AR s, HAREX DPPH H LSRR F A
ARIEARE, S e U)HH S & S Rd )R
A5 R EIREE M 0.625 mg/mL _ETFF] 10.000
mg/mL I, X DPPH H HEFITERRAE /177 mlididE
T2 77.18%F1 70.25%. M5, B3 R A2

1001
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6 FESRIYIX DPPH BHEMEIREE
Fig. 6 Scavenging ability of total extract of Astragali Radix

on DPPH free radical

JREWRE N, X DPPH [ H 3L i3 K 08 fn 22
18, 8 rR D)) 2H 5 5 AR G A ICso 43 51
5.560. 8.168 mg/mL, KT (2 EED)HIH BT
5414 DPPH [ H:7 B 758 o 1 BH P HE 4H 0 &
WA 0.625 mg/mL i, % DPPH [ H13: 5 R
CLAIAE] 93.81%. M), MEERERERN M, H
X} DPPH [ H1J& (1375 b 2 6 B 2 224k
2,103 FRAEEHBEIGREEIMNE  RAEE B
SHEAE BRI, HF T IR
PRANTER A TS TR FE00), FR 3k [ A A s 5 )
[z RN, ARSI 22 Chen SIS 527155
1R . F2E B SNV 1 mL FeSO4 1AW (9
mmol/L) +2 mL /KA BR-To/K ZBEH R (9 mmol/L) o
4 “2.10.17 TR 3 AL E 1 BERIN KRR R A 24 1
JiR AR 284 1) 2R 51 o SR P R (0,625 1,250 2,500,
5.000. 10.000. 20.000. 30.000. 40.000. 50.000
mg/mL), HUNFERERENZAMER 2 mL. 9
mmol/L H,O0, Witk 1 mL AFFE B b3 3 mL A
A — R R AW AE 37 “C/M 30 min, JILAE
510 nm P A, IEFN A MIFRFEH 2L 3 mL.
9 mmol/L H,O, MR 1 mL & 2 mL X A/KIES
JE ) A M, 18A Ae; 2 mL $EEGR . F3E H H3E 3 mL
FOWZEREK 1 mLIBA G A M5, 108 4 EE 3 K.

B HBEERR=1— (4 4)/Ae

wE 7 iR, HEKREAZM R ERE N
0.625~~5.000 mg/mL, ¥ R EFE )il 20 5 1% G4 xt
FRELE AR BREE AR, 1 REE T R R AR 2
JR LR P (IR TG N, FLAREUIR R A B R
BREMpE 2 SN, IR BT, SRR ED)
HY5 AL GG A 25 R =W E EFAF] 10.000
mg/mL B, XFEREEH B0 B e 7RGk EAF
46.242%F1 40.494%. )5, BEAE R R A 256 i
WRE RGN, XHREE A ARSI IS,
B D) 1 4H 5 3 B G 1 1Cs0 43 14 10.994.
15.045 mg/mL, KU E KRR HE R A5 H
FRELH m B IE BR 75 . i PH P R ZH R R FE
0.625 mg/mL JF4fi, XFFRHE H oI5 bRk T+
B, TR N 10.000 mg/mL I, GHEFEEH
FHITERRFRIAR] 97.244%. M5, BB ERER
W, HxPREAmEMERELH S, H
1C50=3.572 mg/mL.,
2.10.4 ABTS HHIEFRRAE/IME  Miller 51
T 1993 FEEH IR 4E T ilidiER ABTS K
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7 ARKDREINRE B BENEREE
Fig. 7 Scavenging ability of total extract of Astragali Radix

on hydroxyl radical

MPLEABE I, RIERFIYIXT ABTS H H %
(PG RRAE ST, RRAES DG EEEATIE,
X HAGUAATE R ANEAT AT, ARSI 2% Souza
LR FTRIEREE B . 5 mL FREIRIE N 2.5
mmol/L i FiER# A5 7 mmol/L ABTS IFWRFE 4>
BA), fE4 C. BRAM NERE 12~16h, 3~4d
PSR, (EFRTEL 1 mL R A INBLE KA,
fERIRAE 734 nm F 4 {H8 0.7+0.2. % “2.10.1”
TR BB KRR B 24 T AR 2564 1) R 91 ot Bk
FEFRW (0.625+ 1.250. 2.500+ 5.000~ 10.000+ 20.000-
30.000. 40.000. 50.000 mg/mL), HUAI[F 5 &k fE
FIZGAH 0.1 mL, BN 3.9 mL ABTS N, #2
), I8 NN 7 min, £E 734 nm A0 5E A4 1H,
1A Ar; LA 3.9 mL /KA 3.9 mL ABTS &SR
TE A MH, ICAE Aas 2% FOR B A IRRE VR K AR
1A Aos VC TEBHTHEXTHREY,

ABTS H HIERE=1—(41—42)/4o

WK 8 fn, WAL ERE N 0.625
mg/mL K}, 3 EGEED) G 5 4& 5400 ABTS H H
FER)ERRAE B B R AR M IR AL
AT, HAREUIA ABTS H B3GR FAA
FIEMHYE, ERBEH 4 R RA g F
MR EIR EELE 0.625~20.000 mg/mL, X ABTS H
MR TERRRE 1 BT R, M eI S B
AL Gu R AR 2 TR KT 20.000 mg/mL
Iy HRGE ETFR 77.18% 1 70.25%. M5, BEE
R A2 IR I, Xt ABTS H HZE1iH
BRI INZE1S,; SIS EEDIHI A5 3 rE A G 4L 1
ICs0 73 7N 8.126. 14.546 mg/mL, % B # AL

R E/(mg-mL ")

8 HELIZEIN ABTS BHEAEREE
Fig. 8 Scavenging ability of total extract of Astragali Radix

on ABTS free radical

W R AL S 4] ABTS H HHEEMTERR /158 1MikH
PR 2 R B R FE N 0.065 mg/mL I}, %F ABTS H
HEMTERER CLIEH) 95.188%. I/RBEHE R EIK
FERIE N, X ABTS H HE IS B 2 0 B AR .
3 g

BEEE LA = H I AR 5 SR B FE R
BAER, AW LA I AT B A i A B
TEWAETE . BRI, B, B2RE. AKiEt
B iErs, IEIBALE S PR R 2 BN ]
I Ao B AR R AR, R R i)
I RAERIR T E o PR — %R, B
ERI A E VIR T =R TSy, A
TR B BRI R 5L G AL S il ay B s &5
R, BB 5 A G 4 N [R]— e s I
WRZER, HEEFEFEET AR = 240 &
BAH—®ER; WA, BT AR SLE = it
17, YIRS REF Lk, Yl EEM TR N
— R MR ZE ) 5 — B E R . R, AHf
FEN T AR AN R 0 7 2O 35 B O
S0, A PCA F1 PLS-DA, K8 tSRe e b H i Fr
/a2 K, g T 4 N EREY,
SPARTERACTE . B b, BERE . BRERE
PR AT AT BRI X 2 A AN [ 7 = B
BER B ahr . RN, SERGEEEDIHIR A
S AR AR TR R DPPH HH
FEIEBRAE 1M 1Cs0 2051 N 5.560+ 8.168 mg/mL; %
FEHIEERRAEIMN ICso 43749 10994, 15.045
mg/mL; ABTS H H2EIE FRAE /11 1Cs0 7371 9 8.126.
14.546 mg/mL. FRSCISEHR KA, EEEEDIH
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TEREAE— B Bl S AL B %, RAE
R .

AL, ARG AT R R, )
il L2Z5ER T2 TR REAEER, I
ik M EREN T LTESE. /A, A7
5 B 53 AR ST AT T A7 FERT 2 FAS RN T 7
ERTEOR R, SRR ) S
gialEil TERAGT . Pk, mEE)H
R o B A N AE B AT S O B AR o B8
R EERBEISI O I T T E R R
HFR S
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