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antioxidant activity from the female gonad of Apostichopus japonicus
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Abstract: Objective: This study aimed to optimize the ultrasonic-
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assisted extraction technology and HSCCC separation process of
saponins from the female gonad of A postichopus japonicus and to
explore their antioxidant activities. Methods: Extraction time,
ethanol concentration, ultrasonic time, and solid-to-solvent ratio
as the influencing factors were considered in this study. and the
extraction process of saponin was optimized using the response
surface methodology. The ratio of solvent systems, the volume
flow of mobile phases, and the rotation speeds of HSCCC were
optimized. The DPPH radical and ABTS radical scavenging ex-
periments were conducted to evaluate the antioxidant activities of
the crude extracts and the separated fractions. Results: The opti-
mal extraction condition of the crude saponin were extraction
ethanol concentration of 83%, ultrasound time of
20 (g/mL). Under these
+ 0.02) %.

Components 1 and 2 were separated from the crude saponin by

HSCCC with V + Viutanol ' Viaer = 2.0 8 3.0 ¢

time of 7 d,
33 min, and solid-to-solvent ratio of 1 :
conditions, the extraction rate of saponins was (0.66
acetate # Vinethanol
0.2 * 4.8, 2 mL/min volume flow, and 800 r/min rotation speed.
The DPPH radical scavenging rate of the crude saponin, compo-
nent 1, and component 2 were (36.23 + 0.55)%, (35.07 +
0.20) %, and (38.40 40.14) %, respectively, while the ABTS
radical scavenging rate were (17.5540.42) %, (24.4940.50) %
and (33.657+0.34) % . respectively. Conclusion; A higher yield of
crude saponin from the female gonad of Apostichopus japonicus
with better separation was obtained after process optimization.
Compared with the crude saponin, the antioxidant activity of
component 2 was improved after HSCCC separation.

Keywords: Apostichopus japonicus gonad; saponins; high-speed
countercurrent chromatography; antioxidant activity
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Figure 1 Effect of extraction time on yield of saponins
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Figure 3 Effect of ultrasound time on yield of saponins
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Table 2 Experimental design and results of the

response surface analysis

w5 A B C D BRI/ %

1 —1 —1 0 0 0.31
2 1 —1 0 0 0.33
3 —1 1 0 0 0.32
4 1 1 0 0 0.46
5 0 0 —1 —1 0.41
6 0 0 1 —1 0.49
7 0 0 —1 1 0.36
8 0 0 1 1 0.47
9 —1 0 0 —1 0.31
10 1 0 0 —1 0.40
11 —1 0 0 1 0.30
12 1 0 0 1 0.43
13 0 —1 —1 0 0.18
14 0 1 —1 0 0.36
15 0 —1 1 0 0.33
16 0 1 1 0 0.54
17 —1 0 —1 0 0.36
18 1 0 —1 0 0.36
19 —1 0 1 0 0.33
20 1 0 1 0 0.57
21 0 —1 0 —1 0.15
22 0 1 0 —1 0.50
23 0 —1 0 1 0.29
24 0 1 0 1 0.34
25 0 0 0 0 0.66
26 0 0 0 0 0.65
27 0 0 0 0 0.67
28 0 0 0 0 0.61
29 0 0 0 0 0.68
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0.075BD+7.5X10°CD —0.14A* —0.18B* —0.10C?* —
0.14D?, 4
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A? 0.12 1 0.12 67.32 < 0.000 1 * %
B? 0.22 1 0.22 120.07 < 0.000 1 *® %
C? 0.07 1 0.07 37.47 < 0.000 1 * %
D? 0.13 1 0.13 71.03 < 0.000 1 * %
wx 003 4 1s3xi0c
2 45 0.02 10 2.27%10 3.11 01427 KB
iRz 2.92Xx1073 4 7.30X107!
S Al 0.57 28

toox 2 B E(P<C0.0D), x B3E(P<C0.05);R?=0.955 1,R%4=0.910 2,

153



154

2B 5% % EXTRACTION & ACTIVITY

BE 2478 | 2022 F 5 B | R@SHH

N 207 8
3 = 06 L
W% £ 3 E.05 M5
B = 2 204 B
o2 <03 <
< «© —
el £ 0.2 =
S| £ 0.1 =
9 8
B . Yin, 0,
/7‘71)0/ //” Qs 29 “\e,\‘\ [701;/
act
Yo, (T
(b) AC
© X 07 X
= = 06 =
2 g = £ 04 =
B BT 03 LS
= ] 3
z £ 02 i
¢ = 0.1 =
1:
8 90 ,
(//0;9 '0’ - 30 O/I,/\ <, 47
‘Xo% /%-‘9% 25 o //;/Q 80, X oo Y
'}’%] %y 2070 7 . on o ) nov
“% 2, o cof ,(Oﬁ). » B 0
“ e M”i{/ pana®
(d) BC (e) BD
BS5 Z2RFXZAEASLIFRENG LG E
Figure 5 Response surface diagrams and contour diagrams of the interactive effects of
various factors on the yield of saponins
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solvent systems

BWRMERR  Vemem P Verm @ Vam @ Vi K
1 1.4 :3.6%0.2:4.8 1.36
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