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Study on the optimization of the extraction technology by response
surface methodology and inhibitory activity of a-glucoside of
total saponins from the bran of Chenopodium quinoa Willd.
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Abstract: Response surface methodology was used to optimize the ultrasonic extraction process of saponins from the bran of
Chenopodium quinoa Willd. and the inhibitory activity of the extract against a-glucosidase was investigated under the optimal
extraction conditions. The enzyme reaction kinetics equation was established to analyze the inhibition kinetics and mecha—
nism. The results showed that the optimal extraction conditions of saponins from quinoa bran were as follows: liquid-solid ratio
of 15 mL/g ultrasonic extraction with 75% ethanol ultrasonic time of 1.5 h ultrasonic temperature of 45 “C. Under these
conditions the extraction yield of saponins from quinoa bran was 2.370% =+ 0.022% . a-Glucosidase inhibitory activity of
the extract was stronger than that of acarbose ( P < 0.05) and the ICy, value was 0. 620 = 0.057 mg/mL. Enzyme kinetics
study showed that total saponins extract of quinoa bran was a reversible mixed inhibition type. This study provides a reference
for clarifying the mechanism of quinoa bran extract in reducing postprandial blood glucose and a basis for the development and
utilization of quinoa bran.
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Table 1 Factors and levels of response surface analysis

Factor
Level A B c D
Liquid-solid ratio( mL/g)  Concentration of ethanol( %) Ultrasonic time( h) Ultrasonic temperature( °C)

El 5 60 1.0 40

0 15 80 1.5 60

1 25 100 2.0 80

2 Box-Behnken
Table 2 Box-Behnken experimental design and results

.. A( mL/g) B(%) c(h) D(C) ¥( %)
1 15 100 1.5 80 0.98
2 15 60 2.0 60 1.42
3 5 80 2.0 60 1.56
4 15 80 2.0 80 1.10
5 25 80 1.5 40 1.93
6 5 80 1.0 60 1.28
7 15 80 1.5 60 2.35
8 25 80 1.5 80 1.19
9 15 100 2.0 60 1.19
10 15 80 1.5 60 2.36
11 5 60 1.5 60 1.58
12 15 80 1.5 60 2.35
13 25 80 2.0 60 1.53
14 15 80 1.0 80 1.31
15 15 80 1.5 60 2.36
16 15 60 1.5 80 1.13
17 15 80 2.0 40 2.04
18 5 80 1.5 80 0.86
19 15 100 1.0 60 1.00
20 15 60 1.5 40 1.79
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2( Continued Tab. 2)

N, A(mL/g) B( %) ¢( by D(C) ¥( %)
21 15 100 1.5 40 1.53
22 15 60 1.0 60 0.91
23 25 60 1.5 60 1.99
24 25 100 1.5 60 1.31
25 15 80 1.5 60 1.58
26 15 80 1.0 40 2.00
27 5 100 1.5 60 1.14
28 25 80 1.0 60 1.21
29 5 80 1.5 40 1.89
Design Expert 8.0.6 2 3 o
3
Table 3 The response surface analysis of variance ( ANOVA)
F P
Source Sum of squares a Mean square F value P value
Model 5.08 14 0.36 4.57 0.003 7%
A 0.060 1 0.060 0.76 0.398 3
B 0.23 1 0.23 2.93 0.109 0
Cc 0.11 1 0.11 1.34 0.266 1
D 1.77 1 1.77 22.33 0.000 3**
AB 0.014 1 0.014 0.18 0.676 5
AC 4.000E-0.004 1 4.000E-0.004 5.044E-0.003 0.944 4
AD 0.021 1 0.021 0.27 0.6147
BC 0.026 1 0.026 0.32 0.578 9
BD 3.025E-0.003 1 3.025E-0.003 0.038 0.848 0
cD 0.016 1 0.016 0.20 0.663 9
A2 0.70 1 0.70 8.77 0.010 3"
B* 1.72 1 1.72 21.69 0.000 4**
c? 1.27 1 1.27 16.02 0.001 3% %
D? 0.55 1 0.55 7.00 0.019 2"
Residual 1.11 14 0.079
Lack of fit 0.63 10 0.063 0.52 0.814 4
Pure error 0.48 4 0.12
Cor total 6.19 28

P <0.05;**P < 0.0l
094 x C -0.38 x D —0.060 x AB +0.010 x AC + 0.
2, 072 x AD —0.080 x BC +0.027 x BD —0.062 x CD —
(Y) 0.33xA* -0.51 xB> -0.44 xC* -0.29 x D*.
:Y=2.20 +0.071 xA -0.14 x B +0.
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Fig. 2 Factors interaction effects on total saponins extraction yield from quinoa bran
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Fig. 6 Lineweaver-Burk plot of acarbose
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