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Abstract: The ultrasonic-assisted ethanol-ammonium sulfate aqueous
two-phase system was adopted to extract polyphenols from finger
millet. The extraction process was optimized by single factor test and
response surface analysis, polyphenols yield as the index. The results
showed that the optimum extraction process was determined as fol-
lows: ethanol volume fraction of 41 % , ammonium sulfate concentra-
tion of 0.3 g/mL, ultrasonic temperature of 42 °C, liquid-solid ratio
of 60 mL/g, and treated for 29 min. By adopting the process, the ex-
traction yield of polyphenols was 319.15 mg/100 g. Finger millet
polyphenols had strong antioxidant activity in vitro, the total

reducing capacity, DPPH radical scavenging activity, hydroxyl
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radical scavenging ability reached 91.84%, 96.79% and 89.03% of
V¢ at the same concentration, respectively.
Keywords: Eleusine coracana gaertn; Polyphenols; Aqueous two-

phase; Ultrasound-Assisted; Antioxidant
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Figure 1

Effect of ethanol concentration on yield of

finger millet polyphenols
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Figure 2 Effect of ammonium sulfate concentration on

yield of finger millet polyphenols
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Figure 3 Effect of ultrasonic temperature on yield of

finger millet polyphenols
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Figure 4 Effect of ultrasonic time on yield of finger

millet polyphenols
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Figure 5 Effect of Liquid-solid ratio on yield of finger

millet polyphenols
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Table 1 Levels and coding of test factors
L A CEHEBBBRBREKE/  C@A D EAR E Rt
MUY emLD WESC F/min mL/o
—1 35 0.25 35 20 50
0 40 0.30 40 30 60
1 45 0.35 45 40 70

163



RIS E N

2017 4% 11 9

% 2 Box-Behnken i®I&iZit K& R

Table 2 Design and results of Box-Behnken experiment

iR = A B C D E YR
(10 2mg+g b

1 0 0 1 1 0 291.61
2 1 0 0 0 1 293.48
3 —1 —1 0 0 268.59
4 0 0 0 —1 —1 286.36
5 1 0 0 0 —1 300.04
6 0 0 0 —1 1 289.96
7 0 —1 0 —1 0 294.13
8 0 0 1 —1 0 292.20
9 0 0 0 1 —1 279.18
10 0 1 0 —1 0 283.79
11 0 —1 0 0 1 285.74
12 0 1 0 0 —1 278.45
13 0 1 1 0 0 301.00
14 —1 1 0 0 0 282.30
15 —1 0 1 0 0 288.75
16 1 0 —1 0 0 252.97
17 0 1 0 0 1 291.49
18 0 1 0 1 0 293.43
19 0 0 0 0 0 313.89
20 1 0 0 —1 0 295.91
21 0 0 1 0 1 292.02
22 —1 0 0 —1 0 299.54
23 0 —1 0 1 265.36
24 0 —1 1 0 0 288.43
25 —1 0 —1 0 0 251.23
26 0 0 0 0 0 313.58
27 0 0 1 0 —1 286.92
28 0 0 —1 0 —1 253.78
29 0 0 0 0 0 320.10
30 0 —1 —1 0 253.29
31 0 0 0 0 0 319.10
32 —1 0 0 1 0 269.62
33 0 —1 0 1 0 276.22
34 0 0 0 0 0 319.46
35 0 0 0 0 0 320.51
36 0 0 —1 1 0 253.27
37 0 —1 0 0 —1 286.00
38 1 0 1 0 0 309.76
39 —1 0 0 0 —1 286.50
40 0 0 —1 —1 0 260.43
41 1 0 0 1 0 291.02
42 0 0 0 1 1 282.80
43 1 —1 0 0 0 290.17
44 0 1 —1 0 0 245.62
45 1 1 0 0 0 275.37
46 —1 0 0 0 1 290.86

2.3.2 JFESN X 2 MBI R E T EIH LA G
F| R ETTEIA K

Y=317.77+4.46A +0.55B+19.67C — 4.07D + 2.15E —
7.13AB+4.82AC+6.26AD —2.73AE+5.06 BC+6.89BD +
3.33BE + 1. 64CD — 1. 62CE + 0. 0063DE — 14. 58A% —
18.92B% —27.87C* —15.13D* —14.34E" , (2

26 3 A0 AR L2 (P<<0.000 1), 2k LR I 3%
(P>0.05), BRI AH 5 R %L R* =0.956 9, B R A CV=
1.89% A5 Wt 19.462 >4, U W i A R 40L& B e 4, W L F
ST RN T e TR 22 By A5 28 . /R 7 28 43 B i) X R B 2
W 75 2R3 R B B 3 (P<<0.0D I B A A.C.D.A? B . C?,
D* \E*, 5% i 3 (P<C0.05) Iy £y AB.AD.BD, | F {H
A LU H 4R B PR3 e JTORE 22 W 45 3R 14 5% i R /MK U«
T il B > 2 BB 40 B> R B IR > 0k B > B R
2.3.3 FNEZLHAEHSTLBBT M4 T HEEN
TR T 25 P2 38 BRSO 25 40 T 38 HAE L R
F) ABLAD,BD 1 %5 5 2 5 by i L 25 SR LK 6, HIEl 6
Ca) W B R B Wk BE 2 0.3 g/mL B, 2 By 15 R B & & Mk
FROY B 38 T SE T J5 WA s 72 L AR R Ay Boh 41 %603k B i
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Table 3 Aanalysis of meansquare
kIR TM AmE s FH P  BEM
ML 16 157.52 20 807.88 2774 <0.0001  x x
A 317.91 1 317.91 10.92 0.002 9 % x
B 4.92 1 4.92 0.17 0.684 4

C 6 190.19 1 6 190.19 212.58 <C0.000 1 % *

D 265.52 1 265.52 9.12 0.0058 % x
E 74.28 1 74.28 2.55 0.122 8

AB 203.11 1 203.11 6.98 0.014 0 *
AC 92.94 1 92.94 3.19 0.086 2

AD 156.63 1 156.63 5.38 0.028 8 *
AE 29.85 1 29.85 1.03 0.321 0

BC 102.44 1 102.44 3.52 0.072 4

BD 189.89 1 189.89 6.52 0.017 1 *
BE 44.25 1 44.25 1.52 0.229 2

CDh 10.78 1 10.78 0.37 0.548 4

CE 10.52 1 10.52 0.36 0.553 2

DE 1.60E—004 1 1.60E—004 5.50E—006  0.998 1

A? 1 854.63 1 1 854.63 63.69 <0.000 1 * =
B 3123.32 1 3123.32 107.26 <0.000 1 * x
C? 6 777.31 1 6 777.31 232.75 <0.000 1 x x
I? 1.997.73 1 1997.73 68.61 <0.000 1 * =
E? 1 794.89 1 1 794.89 61.64 <0.000 1 % =

Tk 727.97 25 29.12
SR AR 677.87 20 33.89 3.38 0.090 4 NEFE
4l 50.11 5 10.02

B 16 885.50 45

tox x FIREFWMEEP<0.01), » FRESBEP<0.05),
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Figure 6 Response surface plots and interaction contour plots
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Figure 7 The total reducing power of finger millet
polyphenols
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Figure 8 Scavenging ability on DPPH of finger millet
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Figure 9 Scavenging ability on hydroxyl radical of finger
millet polyphenols
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