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Abstract: The extraction of total flavonoids from buckwheat hust was
optimized by ultrasound-assisted ethanol extraction method.
Through the optimization by single factor, with extraction efficiency
of total flavonoids, the effects of ultrasonic extraction time. ultra-
sonic extraction temperature, ethanol concentration and material-to-
liquid ratio of total flavonoids from buckwheat hust were investiga-
ted. Through the optimization by response surface method, the opti-
mal extraction conditions were found. The experimental results
showed that the best conditions were ethanol concentration 69% ,
material-to-liquid ratio 1 # 51(m * V), extraction time 30 minute and
ultrasonic extraction temperature 59 °C, the yield rate of total fla-
vonoids was 3. 542%.
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Figure 1  Effect of ethanol concentration on the extraction

rate of total flavonoids

P B 2% T BB G 2 X SR T RE 2 S LR K g
THRL G5 EMW A G WY BT 4 50 v 37 70 8 26
P BA L AT S BOR S B AT R T B LA IR I R A
SR IRAS B S5 R B R B S 2B P AR T0 0 A A L
2.1.2 HFER X SR R WA e 2T
R X B B A AR A A, TEARBOR AR T 60 Tl
Wit 5 2 DL BE Y b T B A R B . @ T 60 C
JG BB EAR AR SR TR X T RESE iy T REE IR E AT .
SN TR LE 0 RV R T S A 0 5 TR Iy T B T )
TI8 B PR L HH A AR R O e {ER Y
I 5 R B 2 ) O A B WA A O T G R E A
b PR R PR R B L B 60 TS N EL.

< 3407
3= R320¢
E £2300¢
lgc
SE R
g =280

%

H 260

30 40 50 60 70 80 90
R

Ultrasonic extraction temperature/ °C
B2 REBEANERFTERRAFFOY R
Figure 2 Effect of ultrasonic extraction temperature on the

extraction rate of total flavonoids
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Figure 3 Effect of ultrasonic extraction time on the

extraction rate of total flavonoids
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Figure 4 Effect of material-to-liquid ratio on the extraction
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Table 1 Coded values and corresponding actual values of the
optimization parameters used in response surface a-
nalysis
A B/ BRI  CEERE/ DR/

K . .
% (m V) min C
—1 60 1:40 20 50
0 70 1:50 30 60
1 80 1:60 40 70
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Table 2 Flavonoids from the analysis of programs and results by response surface

oA A B C D BITEIR/ % R A B C D BITER/ S
1 -1 0 -1 0 3.127 16 1 0 1 0 2. 989
2 0 1 1 0 3.156 17 o —1 o —1 3.003
3 0 0 -1 -1 2.917 18 0 0 1 1 2.781
4 0o —1 1 0 3.189 19 1 o —1 0 2. 989
5 -1 0 1 0 3.108 20 o —1 0 1 2. 839
6 1 0 0 1 2.571 21 -1 0 o —1 2.912
7 —1 0 0 1 2.760 22 0 0 0 0 3.517
8 0 0 —1 1 2. 889 23 —1 1 0 0 3.197
9 1 -1 0 0 2.973 24 0 1 -1 0 3.233
10 0 0 1 -1 3.058 25 1 0 o —1 2.910
11 0 0 0 0 3.496 26 0 1 o —1 3.125
12 o 0 0 3.131 27 0 0 0 0 3.583
13 0 0 0 0 3.611 28 1 1 0 0 2.990
14 0o —1 —1 0 3.171 29 0 0 0 0 3.583
15 0 1 0 1 2.832
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Table 3 Variance analysis for the established regression model

VE-2. 3 -5 H ¥or F{H P {H B
L 1.93 14 0.14 91. 31 < 0.000 1 x %
A 0.06 1 0.06 36. 46 < 0.000 1 x %
B 4.29E—03 1 4, 29E—03 2. 84 0.113 9
C 1. 69E—04 1 1. 69E—04 0.11 0.743 2
D 0.13 1 0.136 86.61 < 0.000 1 x %
AB 6. 00E—04 1 6. 00E—04 0.40 0.538 6
AC 9.02E—05 1 9.02E—05 0.06 0.810 4
AD 8. 74E—03 1 8. 74E—03 5.79 0.030 5 *
BC 2.26E—03 1 2.26E—03 1.49 0.241 8
BD 4.16E—03 1 4.16E—03 2.75 0.119 2
CD 1.55E—02 1 1.55E—02 10. 26 0.006 4 x %
A, 0.65 1 0.65 427.76 < 0.000 1 * %
B, 0.18 1 0.18 121.01 < 0.000 1 % %
Cs 0.25 1 0.25 166. 43 < 0.000 1 x %
D. 1. 30 1 1.30 862. 30 < 0.000 1 x %
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Figure 5 Effects of pairwise interactions of the factors on the extraction rate of total flavonoids
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