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Total polyphenols from Epimedium brevicornu , their supercritical CO, extraction
technique optimization and the antioxidant activity
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ABSTRACT: AIM To optimize the supercritical CO, extraction technique for total polyphenols from Epimedium
brevicornu Maxim. and to evaluate the antioxidant activity. METHODS  With temperature, pressure, CO, vol-
ume flow rate and time as influencing factors, total polyphenols extraction content as an evaluation index, Box-Be-
hnken design was applied to optimizing the extraction on the basis of single factor experiment. Subsequently the
scavenging effect of total polyphenols on DPPH free radical was determined. RESULTS The optimal conditions
were determined to be 41. 6 °C for temperature, 30. 5 MPa for pressure, 26.3 L/h for CO, volume flow rate, and
2.09 h for time, the total polyphenols extraction content was 53. 55 mg/g. The scavenging rate of total polyphenols
(250 pwg/mL) on DPPH free radical was 81.26% with the ICy; of 112. 06 wg/mL. CONCLUSION This stable
and reliable method can be used for the supercritical CO, extraction for total polyphenols with strong antioxidant ac-
tivity from E. brevicornu.

KEY WORDS: Epimedium brevicornu Maxim. ; total polyphenols; supercritical CO, extraction; antioxidative ac-
tivity ; Box-Behnken design
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A2 e X S B 2432 48 5 Ry 0o M 4 Epimedii-
um brevicornu Maxim. [N, B2 CO, (V54
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Fig. 1 Effects of temperature on total polyphenols extrac-

tion content
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nh Tab.1 Factors and levels
X R, XN/ X500, (R X, i)/
=40 [ 7J(—T‘Z . e 1 1
b C MPa  Jf/(L-h!) h
L -1 35 25 20 1.5
% 36 0 40 30 25 2
o] 344 . 1 45 35 30 2.5
2F . F2 HERZITER
30 . : : : : Tab.2 Design and results of tests
15 20 25 30 35 i
JEF1/MP. . Y SR
¢ wwE X X, X, X, (mgog1)
b = mg.g
2 J:T:j]i’f.é%ﬁﬁﬁﬂﬂgﬁ’ﬂ%ﬂﬂ 1 -1 -1 0 0 33.0
Fig. 2 Effects of pressure on total polyphenols 2 1 -1 0 0 42.8
extraction content 3 -1 1 0 0 35.6
4 1 1 0 0 45.8
o 5 0 0o -1 -1 33.5
44r " . 6 0 0 1 -1 39.5
4ar 7 0 0 -1 1 36.7
40t 2 8 0 0 1 1 44.6
£ Ll 9 -1 0 0 -1 32.4
& 2
R 10 1 0 0 -1 42.1
36
B 11 -1 0 0 1 37.4
Mr 12 1 0 0 1 45.4
2 13 0 -1 -1 0 31.8
30 s 20 25 30 35 14 0 1 -1 0 38. 1
COIWEJ\‘}EE/(L']T') 15 0 -1 1 0 43.3
16 0 1 1 0 44.3
E3 CO, kAR A EHmERBHHM 7 - 0 - 0 315
Fig.3 Effects of CO, volume flow rate on total polyphe- 18 ! 0 -1 0 40.8
19 -1 0 1 0 40.2
nols extraction content 20 1 0 1 0 46.2
48 - 21 0 -1 0 -1 34.2
P R 22 0 1 0 -1 38.9
44 b 23 0 -1 0 1 41.5
~ 24 0 1 0 1 43.9
§ 40 - 2 25 0 0 0 0 51.6
< 26 0 0 0 0 52.2
& 36 -
f;‘? 27 0 0 0 0 51.4
"ol - 28 0 0 0 0 52.8
29 0 0 0 0 52.0
L) . ‘ ‘ . ,
05 1.0 15 2.0 25 1. 33X2X3 - 0. 57X2X4 + 0. 47X3X4 - 6. 16X1 -

t/h
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Fig.4 Effects of time on total polyphenols extraction content
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Fig. 5 Response surface plots for various factors

xR3 HEDW 250 pg/mLEf H g B R A 81.26% , 2 )51 EA
Tab.3 Analysis of variance S, IAh, it Logit 32 M58y WH R DPPH A f 3
KR EEDEYIM HiE  #)r F i P fif [ 1C5, A 112. 06 pe/ml,
LY 1190.95 14 85.07 104.52  <0.000 1
X, 234.08 1 234.08 287.62  <0.000 1 80 F . -
X, 33.33 1 33.33 40.96  <0.000 1 -
X, 174. 04 1 174. 04 213.84  <0.000 1 <60t -
X, 69. 60 1 69. 60 85.52  <0.000 1 P
X, X, 0.04 1 0. 04 0.05 0.827 8 % wl g
X, X, 2.72 1 2.72 3.35 0.088 8
X, X, 0.72 1 0.72 0. 89 0.362 1
X, X, 7.02 1 7.02 8.63  0.0108 -
X,X, 1.32 1 1.32 1.62 0.223 2 : : : : : :
X, X, 0.90 1 0. 90 111 0.310 2 DU O -CO- o0
X2 246. 33 1 246.33  302.67  <0.000 1 BxRgnl)
X2 246. 33 1 246.33 302.67  <0.000 1 6 HENEMTRER
X3 274.05 ! 274.05 336.73 <0000 1 Fig. 6 Results of antioxidative activity tests
X2 278.29 1 278.29  341.93  <0.000 1
B 11.39 14 0.81 — — 3 &
o
150 o o A8 Box-Behnken 23 AL 51 CO,

ML 120234 28 — — — PR ER WM T, SRR ESM MEE
‘ 41.6 °C, HJ730.5 MPa, CO, {&FHyiH 26.3 L/h,
R RT3, SR R AHED 2,00 h, 142 B AU 53.55 my/g, [FAHE
EElH:ﬂ’ﬁ], B LA IR 41,67 C, EH 75&91, 250 we/mL M4 Z W %F DPPH E’J{ﬁﬁ‘%ﬁi—h_
30.51 MPa, CO, f& i & 26.34 L/h, # [A] 81.26% . 10,7 112.06 pe/ml., H W% M4 FLAT
209 h, GIREIS IR S, R BIENERE g g b g imb . 07 R O AT B,
41.67C, I3 30.5 MPa, €O IRRUILEE26.3 L7h s i i it 6 3 46 S A0 2RO RO
W 2.09 b, AREAS 3 MATELSG, WRFRZMIAS  gpop o gkt sc o .
Bk 53.55 mg/g, TRZETES% LA, £IHIZT

ZHER TR S
2.6 HAMHFMEE FHO6 R, MELEZH (1] ZEfh, B AR L] R S,
Wk W, DPPH 3 BR R 2 ¥ L T, E 2011, 14(11) : 40.
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