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Study on preheating and ultrasound-assisted extraction of polyphenols

from corn silk and their antioxidant activities
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Abstract; Ultrasonic-assisted ethanol extraction after heating was
used to extract polyphenols from corn silk. On the basis of single
factor test, the response surface optimization test was carried out
on polyphenols by ultrasonic-assisted ethanol extractions, and the
antioxidant activity of the extracted polyphenols was studied. The
results showed that the optimum extraction conditions were as
follows: the ratio of solid to liquid 1 : 22 (g/mL), the volume
fraction of ethanol 60% , the ultrasonic time 32 min, and the ul-
trasonic temperature 60 ‘C,the extraction rate of the polyphenol
from corn silk was (6.49 =+ 0.23) %. The scavenging rates of DP-
PH.,hydroxyl and ABTS free radicals by corn silk polyphenols
were equivalent to the reduced glutathione, which were detected
to be 0.917, 0.809, 0.881 mg /mg, respectively.
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0.0,0.2,0.4,0.6,0.8,1.0 mL F 6 3£ 10.0 mL % & i ¥,
AEBFRKERE 10 mL, #CHL11]07 A€ 760 nm
b 5 WG RE . ARUE TR TR vy =0.078x+0.001 9. 4H
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Figure 1 Impact analysis of solid-liquid ratio
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Figure 2 Impact analysis of volume fraction of ethanol
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Figure 3 Impact analysis of extraction temperature
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Table 1 Factors and levels of experiment
K ARHE I (g/mL) B ZEEIRFS 4/ %0 C AR/ min
1 1:25 70 40
0 1:20 60 35
—1 1:15 50 30

F2 RBEITESER

Table 2 Design and results of experiment

i) A B C Y ARBUR/ %
1 1 —1 0 6.21
2 —1 1 0 5.64
3 0 0 0 6.51
4 0 —1 1 5.90
5 —1 0 —1 5.28
6 0 —1 —1 6.12
7 0 0 0 6.34
8 —1 0 1 5.62
9 —1 —1 0 5.02
10 0 1 —1 6.32
11 0 1 1 6.02
12 0 0 0 6.39
13 1 0 1 5.91
14 0 0 0 6.45
15 1 1 0 6.06
16 1 0 —1 6.35
17 0 0 0 6.48
2.2.2  FESTEA S8R R A Design-Expert 8.0.6
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0.20AC —0.020BC —0.50A* —0.20B* —0.14C*, (2)
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Table 3 ANOVA for the response surface quadratic model

E 3 7 Al F H B ¥io7 F 1A P>F I c
LAY 2.94 9 0.33 44.39 <0.000 1 x %
A 1.10 1 1.10 149.59 <0.000 1 % %
B 0.078 1 0.078 10.58 0.014 0 *
C 0.048 1 0.048 6.52 0.037 9 *
AB 0.15 1 0.15 20.11 0.002 9 % %
AC 0.15 1 0.15 20.64 0.002 7 * %
BC 1.60X 103 1 1.60X1073 0.22 0.655 4
A? 1.06 1 1.06 143.24 <0.000 1 % %
B2 0.17 1 0.17 23.02 0.002 0 * %
C? 0.086 1 0.086 11.72 0.011 1 «
""" %% 0052 7 7.37x10%
I LT 0.033 3 0.011 2.30 0.218 8 NS
ali iR 22 0.019 4 4.73X 1073
)s¥l! 3.00 16
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Figure 5 Response surface and contour plots for the interaction effects of solid-liquid ratio

and volume fraction of ethanol
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Figure 6 Response surface and contour plots for the interaction effects of solid-liquid ratio and ultrasonic time
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Figure 7 Effect of polyphenols from corn silk on DPPH

radical scavenging rate
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Figure 8 Effect of polyphenols from corn silk on

hydroxyl radical scavenging rate
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Figure 9 Effect of polyphenols from corn silk on ABTS
radical scavenging rate
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