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Abstract; The process of polyphenols ultrasonic-assisted extraction
from okra marc by ethanol was studied. Under the condition of ultra-
sonic power was set at 250 W, four groups of single factor tests were
designed to investigate the effects of ratio of material to liquid, etha-
nol concentration, temperature and duration time on the ultrasonic
extraction results of polyphenol from Okra marc. Box-Behnken ex-
perimental module in Design-Expert 8. 0. 6 software was used to de-
sign for the combination test of 3 factors, establishment of polynomi-
al regression, response surface analysis and optimization by combina-
tion of conditions. Results: Under the conditions of ultrasonic power
was 250 W, and the ratio of material to liquid was 25 mL:1 g, the
optimized technological parameters for ultrasonic-assisted ethanol to
extract polyphenol from Okra marc were: ethanol concentration
57.58% . temperature 51. 16 ‘C, and duration time 88. 40 min, and
the yields of extraction rate was 11. 72 mg/g, which was the same as

the prediction value in the model.
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Figure 1 Standard curve of gallic acid
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Figure 2 Effect of different liquid-solid ratio on

polyphenol yield
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Figure 3 Effect of different ethanol concentration

on polyphenol yield
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Figure 4 Effect of different temperature on

polyphenol yield
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Figure 5 Effect of different time on polyphenol yield
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Table 1 Levels of response surface experiments

iy A CEEWRE/Y% BiIRE/C  CHE/ min

—1 50 40 60
0 60 50 80
1 70 60 100

% 2 Box-Benhnken i&it RIRIEW L R K

Table 2 Box-Benhnken experiment design and the results

_ Y Z IR/
W5 A B
(mg-+g™ 1)

1 0 —1 1 11.47

2 0 0 0 11.85

3 0 0 0 11.79

4 1 —1 0 11.06

5 1 1 0 10. 46

6 —1 0 —1 11.07

7 0 0 0 11. 83

8 —1 1 0 11. 46

9 0 1 1 11.47
10 1 0 —1 11.18
11 —1 —1 0 10. 88
12 0 —1 —1 11.17
13 0 0 0 11. 90
14 —1 0 1 11.55
15 0 0 0 11.91
16 1 0 1 10. 96
17 0 1 —1 11.56

FI ] Design Expert 8. 0. 6 BFXf & 2 5 i $o s 47 70
Br A5 B BB E R 2 By P BOR 5 £ W vk LI EE B I ] 1Y

=R a7 7
Y =11.86—0. 16A+0. 046B -+ 0. 059C — 0. 29AB —
0.17AC—0.098BC—0.56A* —0.33B* —0. 11C*, (2)

B3 3 T, [l A 5 R i P E R R =0. 983 6, & 1]
98. 36 %6 i 4G FT LA A 5 AR fif R L A B LG BE AR AT, AT LA
BLSE A R 2 Bk B IR T ) 5 22 I 4 R 2 Y Ok
2, [, 285 P=0. 081 7 A W 2, 46 Bt 50 12 22 /0, [
H 7 72 5 S BRAE DLW G AR B4 R Ut v 3% el I O R Ok 43 B



RIS E N

2016 % 4 4

TR T B Bk 25 AL 22 T A BRI
26 3 1R AL %R B P<<0. 000 1, 5% B 3% 1 56 fir &
AR — R A R E, ORI A B AR
F,.CRFE . LHT ABACH 2% .BC B . £ HEXN LW
2 IO IS 52 M K YR S 20 T Ik B > 8 MU ) > 2 IR B
2.2.2  WANLTE B A3AT ARAE A 7 AR L 4 ABLAC,BC i
T 53 A B RIS TR 2 1 8 45 IR Z IR i 28 BLAE Y e X 22
%hﬂiﬁ?ﬂﬁﬂ‘ﬂm K6 R ACZREMR D —E 0. Y (£
By iR O BiE BORBD MR, BT | G EIRmES. 4

Rir=n

—ENLY B AR ELTSERIKMGEE. B AL
55V~65V BAE 45~55 CI,Y ki, B 7 F8,4 A
— WY BE CORF D I AE K, 256 T G BRAR A 34,
C—Em.Y B A 25T 5 BARRY 3, A 7E 550 ~65% .
CHE 76~100 min B .Y HixkF K. B8 FWH.2Y B—EN.Y
BEE C It , BT mJE AR B .2 C —E .Y i B
RERET mEEMEMESH.BALE 45~55 C.C 1 76~
100 minB, Y (Hikf K, 7EIE] 6~8 H i) S5 4 [ #5521 [/ L i
F U] VR B IR AN (] 22 (R AR A AE R S BAE A

£3 HERAABRAZESTE
Table 3 Variance analysis for the fitted regression model
JERIW A 7 ¥ 7 F1{H Pfd IE
LAY 9 2.740 0. 300 46.56 < 0.000 1 * %
A 1 0.210 0.210 32.36 0.000 7 % ¥
B 1 0.017 0.017 2.62 0.149 5
( 1 0.028 0.028 4.23 0.078 7
AB 1 0. 350 0. 350 53.33 0. 000 2 * *
AC 1 0. 120 0. 120 18.77 0.003 4 * %
BC 1 0.038 0.038 5.83 0.046 5 *
A? 1 1. 320 1.320 201.73  <C 0.000 1 % %
B2 1 0. 460 0. 460 70.99  <C 0.000 1 % %
C? 1 0. 048 0.048 7.35 0.030 1 *
""" #%% 7 0.046  6.528E—003
e 70 3 0.036 0.012 4.81 0.081 7
iR 4 9.920E—003 2. 480E—003
nEE 16 2.780

tox x RAREFWEE,P<0.01;

* RRZEF B E . P<0.05;R*=0.983 6,R44=0.962 4,

wn
W

.
T
>(§
EE
o S,
g
V_C‘

&

K6
Figure 6

W
B 7

LB JE AR LA 5 BRI

Response surface plot and contour plot effect of ethanol concentration and temperature on polyphenol yield
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Figure 7 Response surface plot and contour plot effect of ethanol concentration and time on polyphenol yield
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Figure 8 Response surface plot and contour plot effect of temperature and time on polyphenol yield
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