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Optimization of High — Pressure Crushing Extraction Process of Astragalus Polysaccharides

and Study of Its in Vitro Antioxidant Activity
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Abstract: Objective To optimize the high — pressure crushing extraction process of Astragalus polysaccharides (APS) and to
evaluate its in vitro antioxidant activity. Methods The extraction process of APS in Astragali Radix was investigated by the single —
factor test,including the particle size of medicinal materials, pressure of crushing extraction, volume fraction of ethanol, liquid — solid
ratio and extraction times. The high — pressure crushing extraction process was optimized by the L,(3*) orthogonal test with the

yield of APS as the evaluation index and the particle size of medicinal materials, pressure of crushing extraction, volume fraction of
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ethanol and liquid — solid ratio as the investigation factors. The in witro antioxidant activity of APS was determined with the
scavenging capabilities of 1,1 — diphenyl — 2 — trinitrophenylhydrazine (DPPH) and 2,2 — azino — bhis (3 — ethylbenzo — thiazoline — 6 —
sulfonic acid) diammonium salt (ABTS) free radicals as the indexes. Results The optimal process of high — pressure crushing
extraction was as follows : the medicinal materials were crushed to 80 mesh sieve and extracted for twice with 20 times the
amount of water under 125 MPa. The average yield of APS in three batches of medicinal materials was 9.41% with an RSD of
0.98%. APS had a certain scavenging capability for DPPH and ABTS free radicals. When the scavenging rate of APS for DPPH
and ABTS free radicals was 50%,the mass concentrations of APS were 1.131 mg/mL and 1.037 mg/ mL,and the scavenging rate

of APS for DPPH and ABTS free radicals was positively correlated with the mass concentration of APS. Conclusion The established

high — pressure crushing extraction process of APS is stable and feasible,and APS has a certain in witro antioxidant activity.

Key words:Astragalus polysaccharides;high — pressure crushing extraction;L,(3*) orthogonal test; in vitro antioxidant activity
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Tab.1 Factors and levels
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Fig. 1 Single factor test of APS
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Tab.2 Design and results of the L,(3*) orthogonal test

s R % % Hfz &
A B C D (%)
1 1 1 1 1 8.33
2 1 2 2 2 8.56
3 1 3 3 3 7.02
4 2 1 2 3 9.13
5 2 2 3 1 8. 15
6 2 3 1 2 9.37
7 3 1 3 2 7.38
8 3 2 1 3 9.45
9 3 3 2 1 8.27
K, 7.970  8.280 9.050  8.250
K, 8. 883 8.720  8.653 8.437
K, 8.367  8.220  7.517 8.533
R 0.913  0.500 1.533  0.283
R3I FESWER
Tab.3 Results of ANOVA
B % #HEF I A B W FA& P
A 1. 258 2 10. 145 >0.05
B 0. 447 2 3. 605 >0.05
C 3. 800 2 30. 645 <0.05
D 0. 124 2 1. 000 >0.05
®RE 0. 120 2

E:F, 5(2,2) =19.00,

Note: Fj 45(2,2) =19. 00.

PI18%9. 41% ,RSD 7 0. 98% , W% T. 5k 8 vl 17,
AT 2R
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CTEW s AR AL (Ay) 2 mLASF AW + 2 mL JE7K &1
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Fig.2 Effect of APS on the scavenging rates for DPPH and
ABTS free radicals
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mg / mL) AREALFR TEBRR (V) A ALFRL Hil b i il 28
BEIHTFEY = 10. 148 X + 13. 719(R2 = 0. 986 4) . %1
GraphPad Prism 8. 0 {11545 DPPH H B B T5ER R A
50% I, ¥ FE M v B 1. 131 mg / mL.

2.5.2 ABTS H i@ h%

VR 2 8 2.5, L I0 R J7 2 0 i AS ) Jo e
() T TE WA O 4 A R CVR .2 % SCHik[15 - 181,
JFAVEIE 4 0 8 L 45 ABTS IV 45 e , B ABTS Fr 4 5
193. 3 mg 1 K,S,0, 5 K 34. 5 mg, K& B FRE , Hil 5l e 2
47 mmol / LAY ABTS AN 7. 35 mmol / L1 K,S,04
100 mL, 2T, iR TGO 16 h, £ H AT 22
TGRS, T 734 nm PRAMIE WOEEE R 0. 70 £ 0. 05,

T P DU A = 43 S JBOA (] Jo ke 1) 8 1S 22 VS T
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P8 3 UK, BOF M 4% LA R A 203154, ABTS A i 3
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1 mLZEM7K + 2 mL ABTS V&30 FEA AL (A ) 1 mL A5
TR+ 2 mL ABTS 745 &5 5 WL 2 B,

W E 455l 1812 B AT, ABTS [ Hy BL 78 [ % i
B 22 M I VAR B ) 0 28 T o DA R (X,
mg / mL) NREABFR TEBRR (V) NI ARFRHil bR e 22
BEIFFFEY=9.2153X+9.7653(R2=0.986 1) . %
H GraphPad Prism 8. 044115845 ABTS H i R b %
h 50% I} ¥ EE 2 HE BT MR 2R 1. 037 mg / mL.
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