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Optimization of extraction process and quality analysis of

Pseudosciaena crocea liver oil by response surface methodology
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Abstract: The large yellow croaker liver was used as the raw ma-
terial, and the optimal protease was used to extract and extract
the large yellow croaker liver oil. Taking the large yellow croaker
liver oil extraction rate as an evaluation index, the best enzymatic
extraction process was determined through single-factor experi-
ments and response surface experiments. The extraction rate,
quality, and fatty acid composition of the large yellow croaker liv-

er oil were compared with those obtained by light alkali method.
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The results showed that the best enzymatic extraction conditions
were as followed: for large yellow croaker liver was using neutral
2, the amount

the hydrol-

protease, the ratio of material liquid ratio was 1 :
of enzyme added was 2.5%, the value of pH was 7.3,
ysis time was 4 h, and the hydrolysis temperature was 50.3 °C.
Under the conditions, the extraction rate of large yellow croaker
liver oil was 78.39% , and the quality was better than that of light
alkali method. The oil was clear, the acid value was (5.83 &
0.15) mg/g, the iodine value was (142.65=+0.22) mg / 100 g.
There were 13 kinds of fatty acids, 5 more than that of light
alkali method. There are 8 kinds of unsaturated fatty acids, inclu-
ding 19.71 g/100 g saturated fatty acids, 62.63 g/100 g monoun-
saturated fatty acids and 17.62 g/100 g polyunsaturated fatty
acids. The extraction rate, quality and fatty acid composition of
liver oil from large yellow croaker by enzymatic method were bet-
ter than those by alkali method.
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Figure 1 Effect of enzyme on extraction rate of liver

oil of Pseudosciaena crocea

801
701
60
50F
40+
30
20
10+

0

PRIR
Extraction rate/%

1:1 1:2 1:3 1:4 1:5
BHE L
Material liquid ratio(g/mL)

2 Agbah Kk ST R E GG
Figure 2 Effect of material liquid ratio on extraction

rate of liver oil of Pseudosciaena crocea
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Figure 3 Effect of enzyme amount on the extraction

rate of liver oil of Pseudosciaena crocea
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Figure 4 Effect of enzymolysis temperature on
extraction rate of liver oil from Pseudosci-

aena crocea
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of liver oil of Pseudosciaena crocea
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Figure 6 Effect of enzymatic pH on extraction rate of

liver oil from Pseudosciaena crocea
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Table 2 Experimental design and results of

response surface

e A B C D R/ %
1 0 1 0 1 63.64
2 0 —1 1 0 65.49
3 1 0 0 1 66.33
4 1 1 0 0 78.31
5 1 0 1 0 74.11
6 0 0 0 0 69.33
7 —1 0 0 —1 59.66
8 1 0 —1 0 78.40
9 0 —1 0 1 65.98

10 0 0 —1 1 67.49

11 0 0 1 1 58.82

12 0 0 1 —1 64.21

13 0 0 —1 —1 60.12

14 0 1 —1 0 73.82

15 —1 0 1 0 70.52

16 0 0 0 0 70.47

17 —1 0 0 1 63.02

18 0 0 0 0 69.56

19 —1 —1 0 0 72.59

20 —1 0 —1 0 73.98

21 0 1 0 —1 65.28

22 0 —1 0 —1 59.56

23 0 —1 —1 0 75.16

24 0 1 1 0 77.32

25 1 0 0 —1 68.36

26 —1 1 0 0 69.41

27 1 —1 0 0 65.77

KV AFEERINE/% BpH CEFRE/C DRI /h

—1 1.5 6.5 45 4.0
0 2.0 7.0 50 4.5
1 2.5 7.5 55 5.0

B Ry =0.902 0, {5 W 1245 B A &%, mf 0 Ak il 12 42 B
KB AR ECT 20, 25 B X K B 0 I o 42 IR 19 52
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B 5hESER 5.
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Sy G 6 e 7 TR 45 SR 1 T G R SE PR B IR AR LA S R
Pk RN 2.5 % JpH 7.3 R ] 4.0 b AR R
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Table 3 Analysis of variance of regression equation
K 05 # i ¥ 7 f F1{q P {H M
P A 827.09 14 59.08 18.09 <£0.000 1
A 40.70 1 40.70 12.47 0.004 1
B 44,97 1 44.97 13.77 0.003 0
C 28.52 1 28.52 8.74 0.012 0
D 5.45 1 5.45 1.67 0.220 5
AB 61.78 1 61.78 18.92 0.000 9
AC 0.17 1 0.17 0.05 0.822 2
AD 7.26 1 7.26 2.22 0.161 6
BC 43.36 1 13.36 13.28 0.003 4
BD 16.24 1 16.24 4.97 0.045 6
CD 40.70 1 40.70 12.47 0.004 1
A? 20.10 1 20.10 6.16 0.028 9
B? 4.56 1 4.56 1.40 0.260 0
2 17.55 1 17.55 5.37 0.038 9
D? 325.10 1 325.10 99.58 <20.000 1
T 39.18 2 s.26
Pl 2= 38.45 10 3.85 10.58 0.089 4
iR & 0.73 2 0.36
SR 866.27 26
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Figure 7 Response surface of interaction of enzyme dosage, temperature, time and pH on extraction rate

of rhubarb cod liver oil
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Table 4 Analysis of physicochemical properties of liver oil of Pseudosciaena crocea by dilute

hydrolysis and enzymatic hydrolysis

Ik i, IR BHCR/ % Wit /(mg« g 1) KA BIERY/ Y% B4 /(10 ?mg+ g 1)
R W CEEN BAAMAEER 43.2740.13* 7.0140.02* * 0.50+0.01 134.9940.05* *
Mifi s O RE HA PR 78.39+41.91 5.8340.15 0.45+0.23 142.6540.22

T o« ROREFWEF(P<0.0D,

B E f TT BE L R R IR R B I R 1
IR TF IR 1, LA BB g IR 80k B A A5 & SC/T
3502—2016,
24 KRESFMABEHEBRAK

By 5 ) L i AR 2 TR AT AR Y K B il
NI 17 8 40 25 e B 25 (P<C0.01) , il it s £ 7 oy 246 1y
13 i Hg o 2, H of 40 R0 R T ER S5 b, SRS AR RI i T R
3PP ZARMANE R 5 F o RO vl o 3L A B 8 Fh g
o R, FE AL N i T AR 3 B BRI RN R R 2 B, 2 R
A NG TR 3 Fh. MR BRE B R AR TR =k
30.35 g/100 g, & TR A9 (19.71 g/100 g) ; il ff 125 £
I R BN R i R S 62.63 g/100 gL IR BB Y

k5 KREGFHMERBRAR
Table 5 Composition comparison of fatty acids in liver
oil of Pseudosciaena crocea by light alkali hy-
drolysis and enzymatic hydrolysis g/100 g
i Wi 2 75 fa R 12 £
Cit.0 1.19+0.09 1.6440.11
Cis.o 0.23+£0.03 —
Cis.0 15.45+0.29 24.374£0.98* *
Cis.1 27.9240.98 16.5940.60 " *
Cir.o 0.16£0.01 —
Ci7.1 0.30+0.09 —
Cis.o 2.71+0.17 4,3440.20*
Cisaa 34.41+0.67 35.38+£0.97
Cig.2i—6 12.6440.26 14.7140.61"*
Cao.3 0.36+0.03 —_—
Cr0.4(n—6) 0.54+0.05 —
EPA 1.6540.27  0.1140.01%
DHA 2.43+0.64 2.86+0.33
SFA 19.71 30.35" %
MUFA 62.63 51.97*~
PUFA 17.62 17.68* *

T EPA N T8 IERR . DHA S5 —+ “ 8N IE IR . SFA il
ARG T2 - MUT A S S A4 #1512 . PUFA S Z K1 Fi
NEWifR; « FR2EF7 B E (P<0.05), » * R/RZEFWEF
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51.97 g/100 g, =3 HA W W 3 1 22 5 (P<C0.01) 5 P it
I Z AN RN G T R S B AR 25 AR AN
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HRRURUS: [ AIG IR %% 1 s 26 11 (LDL) R i 7K O A v
e % BE AR A T CHDL) ik B BA BV L 3 26 /R A B
T ARG a6 38 Jon B i ot A T k0
2.4.3 ZNMIRBRNTER  BE kol b 22 A0 IR T ER A
K TWRmE N, o B/ T b ™, ik
A D Cos (T4 =R A Coossn o (B DU
B IR AR . Cisoos CEMER) N & B
1) 22 AN VRL RN i 107 TR o TG0 TR L 125 il b S b R % 1 4 )
J(12.64+0.26),(14.71+0.61) g/100 g, iR & — Ff
W55 T TR » Sk W M 1) T 2 A BB 43 s DU T A R 3R
R A R T R IR S R 3 A K LR F ) R E
e R R EAE . I R AT AT 6 2 B 52 B K WL EPA
F DHA {UfA1E T s 28 Fi ™ v b, JF HAE SR A 285 Ik
Bl Bk g S A R R AR
3 &k
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