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Purification of total flavonoids extracted from Astragali Complanati Semen using
D-101 macroporous adsorption resin
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Abstract: Objective To optimize the purification technology of total flavonoids from Astragali Companati Semen (ACS) by
macroporous adsorption resin. Methods The process parameters of water decoction extraction of ACS and purification of total
flavonoids extracted from ACS by D-101 macroporous adsorption resin were optimized by orthogonal experiment design method.
Results The optimal extraction process were as follows: water decoction extract for three times, each time 0.5 h, water addition of 10,
6, and 6 times amount of the medicine respectively. The optimized technology conditions of D-101 macroporous adsorption resin were
as follows: The flavonoids concentration of sample liquid of ACS was about 1.0 mg/mL, the diameter ratio was 1 . 5, the sample flow
rate was 1 BV/h, the rate of sample weight was 0.6 g/mL (herbs/resin); The velocity of water elution was 1 BV/h and its elution volume
was 4 BV; The elution concentration, elution velocity, and elution volume were 70%, 1 BV/h, and 5 BV, respectively. The content paste
rate of made ACS of total flavonoids was 2.65%, the mass fraction of total flavonoids was 56.24%, and the process transfer rate was
68.37%. Conclusion The method is simple and feasible for purification of total flavonoids extracted from ACS.
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TR MARSERS, HAEERRi T EER
MOy, R R, VDA TR BT s
MRRA2=Fe bR, FRIME. RIAE. ST F i
IS BN T Re SR T, AR Sz LIYb st
T (ACS total flavonoids, ACSTF) ##%
NFERR, KRR B ER ek v 5t 7K B &% 10
BAEIREUTZ: A D101 BUAFLR i34 B 4lidk
ACSTF F x4 g T 2 S50 ATtk .
1 EEHH

752 BURAMY T, EWRREEREEAES)
BT-125D +/i5r 2 UM TR, b3 28 2 R i
ARG MRATF; DZ-2BCI H25 T4, RET R
TR AR AH] .

TR OEE. WHERREN. R . AW,
2 o-ZEEY S NIE =M ali; D101 KALWAE, K
M TAHR AR . Yot 08 Bk E 258
Y, #5 20160401, Zdbnt B 25 K5 s 2z
HAMEEE NG REY R ZE K Astragalus
complanatus R. Br. [T 1AM T WD+ A X
M AL, LS 111803201403, FEHLL 97.6%it,
Hh A 2 A E T A B
2 FAEEHR
21 REEENE"
2.1.1 PSR & R BRI SR R
GF 20 Hi) 0.5 g, BEHRZEHEIZHA, FEZIMA 60%
CBE 25 mL, FRERTE, MFAE 1 h, BUHBEA TR
EFRE, #ME 60%LMEE R, 1RAT, JEd, B
B, A
2.1.2  PEHUH IR A R “2.2.27
T~ ACSTF /KT8 (i 20 HifD 0.1 g,
T 60% .1 50 mL #8755 30 min {F¥ AR, JEL, H
Ve, F; RSEEE “2327 WU EASH 1 mL,
hn 60% M 10 mL #ikE, #&H: FEFRI “2.3.6”
A “2.4” TR ACSTF F&# (i 20 Hif) 0.1 g,
T 60% 2.1 500 mL #8730 min £ AR, JEL, H
e, SH
2.1.3 XTHEVEE] & RS RRED S A KXY
T 2 mg B 2 mL 2, I 60% LB, EA
B, B MERE 1 mL & 10 mL £,
H 60% OBEERBZIE, HIZ 100 pg/mL F1b5h
T A XIS, B
2.1.4 VERRHEE  MEMED I A KR,
0.5+ 1.0 1.5, 2.0 2.5, 3.0mL 437 E 10 mL

B2, H 60%EERERES], T 266 nm &bl
EWOGEE (4D {H. DLDSETH A BTEIRE AL
bR (XD, AMERNPANE (V), 2HlbriErhZk, BHT
LRPEmEIA, BEHTR ¥=0.0352 X—0.0009, r=
0.999 8, ZFRFEWWILTH A 1E 5.562~33.375
ng/mL 158 R R AT
2.1.5 SIEERERENE S5k S 2 M
W PREEAAR AT 0.5 mL, L 60% LI 5E %5
%50 mL, T 266 nm &llE 4 15, CAIETFH A
(CysH3,016) THHE ST & KL HIRHIE ., VWIiT2
M5 20160401) SR EA 2.18%.
2.2 ACSTF HyfIEEN T Zik
221 AMOKERNE B2 50 g, 010
REZM IR, Z0E 2RI 4 R &K, Rtk
B SEBRER 1 MK RIS 2. 3 IRZ 4 45,
222 EXBHEAME ACSTF IRELLE Hybst
FZib 50 g, IKBIEIREL ACSTF, 256 & 30
Wi, Weds, THE, S ACSTE KEEBM T B,
M5 B T IR 3 KPR, XTIk & (A,
). FRHIIRE (B). FEHE (C) 3 AMHEIEE
T, DUREERERE R (V) ENERFR, 1 Lo(3%
IERRATSEG . ST MGG R K 1, HE
Brilk 2. 55K, DL Y ENFEEER, BT
EZOaMER AL B IEAREER (P<0.05); )
W ZE R, 4569 hAr=, A REK 3 KPS 2 KF
TZESs, H3KPFHENT 1K, #ik Ay BH
R 3IKFRT 1. 2 KF, #ik By C RERFAKF
1 EXRBEHEER
Table 1 Design and results of orthogonal test

(R CTas A B/X Ch D(&EH) Y%

1 8. 4. 4(1) 1(1) 0.5 1 10.81

2 8.4 4() 212 1.0(Q) () 4683
3 8.4.4(1) 33) 153 (3) 5085
4 100 6.6 1(1) 102 (3) 4203
5 10.6.6(Q2) 22 153 (1) 7203
6 10, 6.6(2) 3@3) 05() (2 7983
7 12.8.83) 1() 153) () 4984
8 12.8.8(3) 2(2) 05() (3 7154
9 12, 8.83) 3(3) 102 (1) 7535

K, 108.49 102.68 162.18 158.19
K, 193.89 190.40 16421 176.50
K, 196.73 206.03 172.72 164.42
R 88.24 103.35 10.54 18.31
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Table 2 Variance analysis
TERIE WEVIGM O AmE FE wEE
A 1676.3915 2 29.0147 P<<0.05
B 2 068.924 2 2 35.8086 P<<0.05
C 20.848 1 2 0.360 8
D (IR %) 577773 2

Fo0s5(2,2)=19.00 Fp01(2,2)=99.00
G ZE 5, kS C; e mERNTZEN
A,BsCy, BUINZKATEFREL 3 ¥k, &FK 0.5 h, JKE
435N 104 64 6 1%,

223 IUESCES  IEARIERIEAE T 2N ACSTF )
PEHUGHAT 3 IRIGUESLSS, 455 ACSTF HI$EHE 4y
AN 79.91%. 78.62%- 80.03%, 5IEATiAIG 45—
#;, RPTEAT.

224 RIARTEIFESE BIPIEFEM 3 4, % 50
g, PN 0. 1. 2 h E¥k Bk E s fE L2k
ITHEEL, 45 Vb 367 U 5 B I 42 B 45 A
79.85%- 79.98%. 80.02%. Z5FFKH, RIS E]XT
ACSTF $#2HCRTC M, #b3E AR, /KR
S,

MRYELL EEE IR, ARSI AR B3 1 24
PR 3%, 0 10. 6. 6 f5Z5M & /KK IR R,
FHIXATZ 0.5h, WEREFIHFIEM, &H.

2.3 D101 B K FLIR R AE A IR Bt T Z i1k

231 RALW R TALEE  BX iR D101 KLA g
F 95% L BER kA, P 95% L WEH TV, 2
RS 95% L BEAE 254 nm Ab P (1) AN S —
B, RUAMIEEALE T, 25 KREmK
Ve TR, &H .

232 EXRECIE D101 BUBAE ERES S BUb
S LR T E, KBRS, &
KR, &M (LM E B 1.03 mg/mL);
3 E D101 RALMIEAE, SRR, e S
& DUiteE G S s &/ B S
i) A 10% 38R, #iE LR, TR
AR (AMEAEED; DI B NIER, 1%
THIEZRKTR, KA IELEESS EREFR SR
(A, fEEth (B). EfiE (C) #ITHE, #%
Lo(3%) IEAZEHEAT S

AT KR PR Z RN, &RAE)E 575~
APUUE, SRR ) IR 2, DRleR A bt
IK RSO A S BRI B i

N1 BV/Ah; MKHE TAVAEFEDSR, Fm ke A
AR 1 S. SEIWIT SR IEK 3, T ESTILER
4, GERFW, DAL 10%H0ite &R N 5E4E
b ARHE 77 Z 08T AVB RIERA 3% 2 57 (P<0.05);
A\ B PINRRERR 3 AKPRT 20 1 K, ik
Ass Bss C RIE &KL ZE =, NS48,
Wik Cy; WiERE LT ZSEN ABCy, B L
FEUR IR E LN 1 mg/mL. FEtA 105, B
RRREN 1 BV/A, L EFEERN 0.66 g/mL (Z5#4/
B o
#®3 FRRWRIT54ER

Table 3 Design and results of orthogonal test

‘ A C/ D b
R e R o ;)
(mgmL™) BVhY) (£F) (gmL™)
1 02575(1) 1:3(1) 050(1) (1) 0.46
2 02575(1) 1:42) 0752) (2 0.49
3 02575(1) 1:53) 1.003) (3) 0.54
4 051502 1:3(1) 0752) (3) 0.51
5 0515002) 1:4(2) 1.003) (1) 0.55
6  05150(2) 1:53) 0.50(1) (2) 0.62
7 1.0300(3) 1:3(1) 1.003) (2) 0.53
8  1.0300(3) 1:4(2) 050(1) (3) 0.61
9 1.03003) 1:5@3) 0752) (1) 0.66
K 1.49 150 169  1.67
K, 1.68 1.65 1.66  1.64
K, 1.80 1.82 162  1.66
R 0.31 032 007  0.03

R4 LEEEERESHER

Table 4 Results of column quantity variance analysis

HEKE  BWEVHAM AHE FHE BE M
A 0.016 288 89 2 1047143 P<0.01
B 0.017 088 89 2 109.8571 P<0.01
C 8.2222X107* 2 5.2857

D (%) 1.5556%x107* 2
F0>05(2, 2) =19.00 F0_01(2, 2) =99.00

2.3.3 IDUESEEG Rk R L ZX ACSTF [
S HGHAT 3 RIRIESERS, DAL 10% kit
BEONFERR, SR EHES N 0.68. 0.67. 0.65
g/mL (ZMAEMAR), 5T245% %, KWL
CIE

234 KUEMEZE o ERRIERRENELZ
AR, HZEWEKEE, B EN 1 BV/A, DL 1/4 4
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EHR ARG, RSN R K TS, IF
WRIHEAT Molisch RN, 5 R 5 B A 458 1 UACEE o
ffi e K BEMiEH 4 BV,

235 MRS ECEES 7 BRIk s ER R
T2 FAE, 4 BV [ZEW/K G A FARF 7 5L
(30%- 50%-. 70%- 95%) ZFEARIRBENL, ARF
4 1 BV/h, SRR H0eh BB 10 544
o USCEE SRR 20 BB 1 2T e B V85 2 )
E S VMR I S PR 5 S MO B R 1 L, 4
BN 40% 35%. 15%- 1%. HIZ5EAT 50 L0
AR EON T0%0 K ACSTF SE4svblii (BHAR &
A I AR /D B B bR oV R, B IR
HEFHB LIS, FIb#EER 70%mEidk
AT .

2.3.6 VEMFICBEHEHEE & LR RIER LT
2 FAE, 4 BV [MZE/KEESS , F 70% L EEHEAT Ve,
FMEARFUN 1 AN (RSEEZ18 100 mL/BV),
WA o 4 ke . T4, WE TE I M,
D 5E T8 K S s o B 40 4, DS B e It 22 48
B, WHE 70%L e R, 2R IE 5. d5RK
Wy, 70%CBEGEMAHEN 5BV,
24 D101 BURFLIRMIRIAESE{L ACSTF TZHK
I IESELG

F5 DA AR 1) f iR TS HEAT UK SE S, TS
70% L BB TR &4, T8, PRETEREE
HEZR, B, WETEh S SR E . 4R
HE R, SRS T 2R E, RH
TZAT, 4RI 6.

%5 ACSTF EBisER
Table 5 Results of ACSTF elution

o /BV T AT (g g ) FH PR/ ST g SRR %
1 0.07 0.12 0.008 4 0.01
2 0.63 0.79 0.497 7 0.40
3 0.99 0.53 0.5247 0.42
4 0.84 0.23 0.1932 0.15
5 0.35 0.09 0.0315 0.03
6 0.18 0.00 0.000 0 0.00
6 ACSTF TZRIKIIESLIE B
Table 6 ACSTF scale-up experimental data
WHEFEE AR /em  WEHE/em HEABUmL  ZiMEg HER% REEEESE% TEHFREH 1%
5 25 490 323 2.66 56.23 68.61
10 50 3925 2590 2.67 56.24 68.88
20 100 31400 20724 2.69 56.28 69.45
3 itig I A ISR, KA 3 D EEEEK, 24

TR FLI BRARS i PR B 53 B8 i AR e it A B R B A
w24 S LA 5 SBT3 4 R B L R 0 2k
oy, RERAGHR T — R E i T2, ATk
B YES S SR 2 R AL B RS ) E T
P EAZOR VST B S, RFLR AR50 28
aliAk HE R KW R O VR 2 Eh 1 = st o
ARSI D101 BOKFLM Hgvst b st 7 7 B alifh i
TAEMHATIE, SR INER . AT4T, AE
2k 4y B 4lifk ACSTF.

S R A HPLC #:PON 5 V0 5t 7 A B
PR 100%H945 8, HEIWIH T A
T REAFAE S AL o o L 244 1 A T 5 o AL )

kIR, VI TH A BRI, HH S
B, BRI SZ AL A fr it — 0 SRt
TCo HEIL, ASCRAEEH R T H AT
ZRIEITERR, BILL ACSTF (R 38 T 2L
(IR BRI R A6 e AT I E

L GE N K2 LUK BTN, fEX AT
SHAT BRI BRI RAR AL R B R E B Nk
FAE I ASEROS FE A2 2 AN IR b T3 I 45 2R
FIEEIEE R o AR A 16 (R E 25 2015 4
FROILRE VD S8 A 9B 54005, T2k 1 fasE
HE BB EAT T2k, 4 ACSTF HISEHURHI 2
T AT E, BONFRRIT SR AL TR . AT
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