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Optimization on subcritical extraction of oil from Cucumariafrondosa

visceral by response surface method
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Abstract; A new process for subcritical extraction of Cucumaria -
frondosa oil was established using freeze-dried
Cucumaria frondosa visceral which is rich in lipid active sub-
stances. The subcritical extraction conditions were optimized by
single factor and response surface methodology, and the best ex-
traction process was obtained: material-liquid ratio 1

3 (g/mL), extraction pressure 0.4 MPa, extraction times 5
times, extraction time 56. 18 min, extraction temperature
48.55 ‘C, extraction rate 23.38%. By comparing the physical and
chemical indexes of oil extracted by different methods and gas
chromatography-mass spectrometry (GC-MS) graphs, the physi-
cochemical indexes of oil extracted by subcritical method are
better than other methods, the content of EPA in the oil reaches
40.7% , indicating that the subcritical method for extracting Cu-
cumaria frondosa oil has high process efficiency and more stable

oil quality.
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2 5% % EXTRACTION & ACTIVITY
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Figure 1  The effect of material-liquid ratio on the oil ex-

traction rate of cucumariafrondosa viscera
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Figure 2 The effect of extraction pressure on the oil ex-

traction rate of cucumariafrondosa viscera
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Figure 3 The effect of different extraction times on the

oil extraction rate of cucumariafrondosa viscera
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Figure 4 The effect of different extraction times on the

oil extraction rate of cucumariafrondosa viscera
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Figure 5 The effect of different extraction temperatures

on the oil extraction rate of cucumariafrondosa

viscera



168

2 5% % EXTRACTION & ACTIVITY

FE 17.9% . &5 b, 0 I S 2 B0UK & o 2 P9 0 Ik g A R
JE R R 45 CEA
2.2 Mg Rz iR 38
2.2.1 m R EHR B BT 54 R ER R -,
L4311 2 B g T A 48 b DL 2E BB L A6 B ) k)
ke 2% 58 3 AR 8 Box-Behnken #0241 & 7 H# JF 47 =
PR 38 = KT i 7 T, a0 PR R KT A A L 3R 1L
HREHERIE 2,

FIH Design-Expert 10.0 84 %5 & 2 347 8] 15 43 ¥

A5 10 51 75

R=21.04+1.38A + 1.06B + 1.27C + 0.97AB +
0.83AC—0.018BC—0.92A% —0.89B* —0.90C?, (2)
2.2.2 WIAGRT 2500 W& 3 Al AL B P<C0.01,

FR LR | AR B2, R P=0.744 220.05, A
UL BB B & PEAF s A5G R B R = 0.971 4, A2 IE R 2
AR RA;=0.934 6, Ui B2 B W] &2, AT H T B0 G i
R R IBOUK B R 2 N I i B AR oy FELRT AL 45 R

*1 WMEERREZESKEREE
Table 1 Response surface test factors and level

coding table
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Table 2 Response surface analysis test plan and results
YR A B C HILE/ %

0 0 0 20.72
2 0 0 0 21.11
3 1 1 0 22.45
i —1 0 —1 17.37
5 1 0 1 22.71
6 0 1 —1 19.32
7 0 0 0 20.26
8 1 0 —1 18.41
9 1 —1 0 18.83
10 —1 —1 0 17.94
11 0 1 1 21.72
12 —1 1 0 17.69
13 —1 0 1 18.37
14 0 0 0 21.54
15 0 —1 1 19.22
16 0 0 0 21.55
17 0 —1 —1 16.75
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Figure 6 Response surface and contour lines of the effect of extraction times and extraction time on the

oil extraction rate of Cucumaria frondosa viscera
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Figure 7 Response surface and contour lines of the effect of extraction times and temperature on the oil

extraction rate of Cucumariafrondosa viscera
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Figure 8 Response surface and contour lines of the effect of extraction time and temperature on the oil

extraction rate of Cucumaria frondosa viscera
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