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Study on total isoflavone from Puerariae Radix by subcritical water extraction
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Abstract: Objective To optimize the extracting condition of total isoflavone from Puerariae Radix by subcritical water extraction.
Methods Taking isoflavones yield as index, the technology parameter of subcritical water extraction of Puerariae Radix total
isoflavone was optimized by single factor test and orthogonal test. Results The optimum extraction parameters were as follows:
temperature 120 ‘C, extraction time 30 min, solid-liquid ratio 1 : 25, pressure 1.1 MPa. The yield of Puerariae Radix total
isoflavone in the extracts was 7.83%, and the purity of the isoflavone was 24.9%. Conclusion Compared with traditional extracting

methods, subcritical water extraction is a new developing technology in recent years. Its advantage is fast, effective, and

environmental friendly.
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Table 1 Effect of extracting time on yield of total isoflavone

PRIBUNTE] 4RI /% | RIS R /%
5 min 5.49 25 min 6.27
10 min 5.55 30 min 6.68
15 min 5.59 40 min 6.39
20 min 6.02
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Table 2 Effect of solid to liquid ratio

on yield of total isoflavone

FHBEE RBCE /% | BHE RICE /%
1:15 5.52 1:30 6.58
1:20 6.05 1:35 6.56
1:25 6.90
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Table 3 Effect of temperature on yield of total isoflavone

WBGRE  RICE /% | RBURE #1210 /%

100 'C 5.61 130 'C 6.63
110 C 6.45 140 'C 6.27
120 'C 6.83
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Table 4 Effect of pressure on yield of total isoflavone

fi ) FEHCE /% I FEHCE /%
0.5 MPa 6.02 1.1 MPa 7.45
0.7 MPa 6.23 1.3 MPa 7.28
0.9 MPa 6.87
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Table 5 Design and results of Lo(3*) orthogonal test

RG-S A/ min B C/ °C D/MPa 2EUE /%

1 20(1) 1:20(1) 110(1) 0.9(1) 5.945
2 20() 1:25(2) 1202) 1.1(2) 6.469
3 20(1) 1:30(3) 1303 133 6.881
4 30(2) 1:20(1) 120(2) 13(3) 6.400
5 30(2) 1:25(2) 130(3) 0.9(1) 7.734
6 30(2) 1:30(3) 110(1) 1.1(2) 6.825
7 40(3) 1:20(1) 1303 1.1(2 6.538
8 40(3) 1:25(2) 110(1) 13(@3) 6.328
9 40(3) 1:30(3) 120(2) 0.9(D) 5.869
K 6.432 6.294 6.366  6.516
K 6.986 6.844 6.246  6.611
K 6.245 6.525 7.051  6.536
R 0.741 0.550 0.805  0.095
x6 FHENH
Table 6 Analysis of variance
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A 0.892 2 89.2 P<0.05
B 0.457 2 458 P<0.05
C 1.132 2 1132 P<0.01
D (i#%) 0.01 2
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Table 5 Effect of different extraction methods
on total isoflavone

WEE /BB BRE /0 $REX
in &K /%

DAL [ 120 1:25 30 7.83

) 70% LR 50 1:30 45 5.93

TAER 50% B2 80  1:20 120 5.69

RPUE  SRIBGER

C min

3 iWig

T B R BRI, BB e
B AR A S BT P B I 22 DAL A R, 1T AR Sk
FBE G AT TOAERT B, B RO L2 450 1ok
B BIHLE R P AN SEAR A A B T
pMINERE LY/ USRS IR e 2t A S SN PRI
B, TR MG A W BRI R B R OR,
I RO T vy, T A S AN 5 ) 2 5 R A S B
(P fe,  DRIMIE FH 8 S oA R X SR

EN N NS IR T RS T RIA B & E 5
AR, IAKCHEEF, 8 R A K A 0 i SR
A, BT KR FIZRE B, 3868 7 2 7E K
MR, Ho sl g m Hak oy AR 11 s e B
T v B AR S B e S A, i v B AR S e B R
PR BRSO, 12 A SET
ST T, BRI D S R 22 i 43 T
K, B R R ) 0 A I K
BT [ 50 o A P 3 A B2 T s R T 1 Bl g v

5, W FRSERTLRA AN = AR,
[l AR FH I s 7 S B S B AR S S T PO AT
AR ILARIE AW FORE T I S K SR BB N 55
MBS AR L, 2 ROl IR R, RS
T A BAT B X

Sk

(11 HEAM. B2 B 185) M) dbst e Tk
JiAE, 2002

21 x| 8, SKETH, ePThE, S RHEER 2L o
[J]. BARZ5H 51IRIK, 2009, 24(5): 294-296.

31 # &, 9K =, xUAEEs, 55 BREARRY) R
E o ALPURAEENDE ] PYARE AR, 2000,
29(6): 1259-1263.

[4] Lin C M, Lin R D, Chen S T, et al. Neurocytoprotective
effects of the bioactive constituents of Pueraria thomsonii
in 6-hydroxydopamine (6-OHDA)-treated nerve growth
factor (NGF)-differentiated PC12 cells [J]. Phytochemi-
stry, 2010, 71(17/18): 2147-2156.

[5] Ma T C, Campana A, Lange P S, ef al. A large-scale
chemical screen for regulators of the arginase 1 promoter
identifies the soy isoflavone daidzeinas a clinically
approved small molecule that can promote neuronal
protection or regeneration via a cAMP-independent
pathway [J] J Neurosci, 2010, 30(2): 739-748.

[6] Han R M, Tian Y X, Becker E M, et al. Puerarin and
conjugate bases as radical scavengers and antioxidants:
molecular mechanism and synergism with beta-carotene
[J]. J Agric Food Chem, 2007, 55(6): 2384-2391.

[7] Smith R M. Extraction with superheated water [J]. J
Chromatogr A, 2002, 975(1): 31-46.

[8] Zhang S Q, Zhu J J, Wang C Z. Novel high pressure
extraction technology [J]. Int J Pharm, 2004, 278(2):
471-474.

[9] MhHE, KB, X 9. ISR BRI A A S
Wi (FIRFFE [3]. &2, 2010, 41(5): 717-720.

[10] =ik, BHA R IR 25 R S D 2 it
¢ [D]. M/RIEE: RALARMK:, 2006.



