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Quinoa Husk and Its Antioxidant Activity
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Abstract: Saponins were extracted from quinoa husk using complex enzyme assisted ultrasonic technology
and its antioxidant activity was measured. The effects of enzyme ratio (mass ratio of cellulase to pectinase),
enzyme dosage, enzyme hydrolysis temperature, pH value and enzyme hydrolysis time on the extraction
yield of quinoa saponins by single factor experiment. On the basis of the single factor experiment, response
surface methodology was used to optimize the technical parameters, and the optimum parameters were as
follows: total enzyme dosage (based on the mass of quinoa husk, the same below) 1.5%, enzyme ratio
(mass ratio of cellulase to pectinase 3 : 2), enzyme hydrolysis temperature 50.5 °C, pH=5.5, and enzyme
hydrolysis time 0.25 h. Under these optimum conditions, the extraction yield of quinoa saponins reached a
maximum of 85.32%, which was 4.41% higher than that using only cellulase (81.56%), 3.66% higher than
that using only pectinase (82.20%), and 16.76% higher than that using only ultrasonic extraction (73.07%).
The antioxidant activity of the extracted saponins was evaluated by DPPH:. The results showed that the
saponins extracted from quinoa husk had significan antioxidant activitiy, and saponins' concentration and
antioxidant activity was in a dose-dependent manner.
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Fig. 1 Effect of dosage of cellulase on the extraction yield
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Fig. 2 Effect of dosage of pectinase on the extraction yield
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Fig. 3 Effect of mass ratio of cellulase to pectinase on the
extraction yield
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Fig. 4 Effect of temperature on the extraction yield
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Fig. 6 Effect of enzyme hydrolysis time on the extraction
yield
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Table 1 Factor and level in response surface design
K -
A WE/PC B pH C I} [i]/h
-1 45 4.5 0.25
0 50 5.0 0.50
1 55 5.5 0.75
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Table 2 Response surface design and experimental results

FS  AiBEIC BpH C if[A/h FREUR/%
1 45 5 0.25 77.96
2 55 5 0.75 76.87
3 50 5 0.5 84.59
4 55 5 0.25 85.17
5 50 5 0.5 84.13
6 50 5 0.5 84.24
7 50 55 0.75 82.82
8 45 5 0.75 82.7
9 55 55 0.5 84.07
10 50 5 0.5 84.13
11 50 4.5 0.25 83.11
12 50 5.5 0.25 86.17
13 55 4.5 0.5 80.09
14 50 45 0.75 83.25
15 50 5 0.5 84.53
16 45 45 0.5 81.05
17 45 55 0.5 79.67
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Table 3 ANOVA for response of the extraction yield

KU CEHM OAMRE ¥y F P BN
B 108.21 9 12,02 113.52  <0.0001 o
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A 41.34 1 4134 39028 <0.0001 o
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Fig. 7 Response surface 3D plots for interaction
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