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Ultrasonic-Assisted Extraction Optimization of Antioxidant Products
from Hyrtios erectus and Its Antioxidant Activity

LIU Shuwei, SHEN Mengxia, WANG Yan, ZHANG Tiantian’, WU Tianming

(College of Ecology and Environment, Hainan Tropical Ocean University, Sanya 572022, China)

Abstract: To explore the process of extraction and antioxidant activity of products from marine sponge, three influencing
factors, ultrasonic temperature, ultrasonic time, and ultrasonic power were investigated respectively taking DPPH radicals
scavenging rate of ethanol extracts from H. erectus as the response value, and the optimal ultrasonic-assisted extraction
process was determined by Box-Behnken design. The extract obtained from H. erectus by the best ultrasonic-assisted
process was detected for antioxidant activity, which included the scavenging effect on DPPH radicals, ABTS"s and *OH.
The effects of the extract on viability of oxidative damage L02 cells and content of intracellular ROS were detected by
constructing a cell model of H,0, induced oxidative damage. The results showed that the optimized process conditions
were as follows: Ultrasonic temperature was 57 °C, ultrasonic time was 60 min, and ultrasonic power was 490 W. Under
these conditions, the DPPH scavenging rate of the extract was 61.98%+1.52%, which agreed well with the predicted value
of 62.16%. The extract showed good scavenging effects on DPPH radical, ABTS™ and *OH. The cell viability of treated
groups was significantly higher than that of the model group (P<0.05), and the intensity of intracellular ROS fluorescence

was significantly lower than that of the model group (P<0.01). In general, the product from H. erectus had a wide range of
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antioxidant activity, and it had a protective effect on H,0, induced oxidative damage in L02 cells. This study provides

theoretical support for the research and development of antioxidant food additives.

Key words: response surface; marine sponge; anti-oxidation; free radical; reactive oxygen species (ROS)
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Fig.1 Effect of ultrasonic temperature on the scavenging rate of
DPPH free radical and yield of crude extract
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Fig.2 Effect of ultrasonic time on the scavenging rate of DPPH

free radical and yield of crude extract
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Fig.3 Effect of ultrasonic power on the scavenging rate of
DPPH free radical and yield of crude extract
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Table 2 Results of Box-Behnken experiments design

IS AR BEFRE CHEF Y% Y DPPHHE diEEHERA (%)

1 0 1 ! 48.08+2.25
2 0 1 1 41.69+2.59
3 -1 -1 0 38.82+2.41
4 1 -1 0 46.31+1.70
5 0 0 0 62.03+1.11
6 1 0 41.65+1.25
7 -1 1 0 42.76+2.21
8 0 0 0 61.80+1.26
9 1 0 -1 45.36+1.59
10 0 ! 1 44.22+2.50
11 -1 0 -1 46.01+3.34
12 1 0 1 44.31+1.01
13 0 0 0 61.79+1.70
14 0 0 0 61.98+2.82
15 -1 0 1 37.47+1.33
16 0 -1 -1 47.49+2.13
17 0 0 0 62.09+3.15
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Table 3 Variance analysis of regression model equation
FEFRE R AHE ¥y Ff P M
PR 1297.09 9 144.12 380045 <0.0001  **

A-BAERE  19.75 1 19.75  520.82  0.0001 **
B-HFAHE  0.88 1 0.88 23.32 0.019 *
C-HAYIR 4632 1 4632 122146 <0.0001  **
AB 18.49 1 1849 48758 <0.0001  **

AC 14.03 1 14.03  369.84 <0.0001  **

BC 2.43 1 2.43 64.17  <0.0001  **

A 492.73 1 492.73 12993.24 <0.0001  **

B’ 321.28 1 321.28 8472.16 <0.0001  **

c 258.32 1 25832 6811.96 <0.0001  **
B2z 0.27 7 0.038 - - -
AU 0.19 3 0.064 3.43 0.1323 N
iR 0.074 4 0.019 - - -
MEZE 129736 16 - - - -

R=0.9998, R*,;=0.9995

TE: #fR3EP<0.05, **{FP<0.01, NFUEREF R IHE R, “—"RARTL
el
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Response surface and contour figures of the interaction effects of various factors on the scavenging rate of DPPH free radicals
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