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Process optimization on the extraction of phospholipids with enzymolysis
method from eggs of large yellow croaker

CHEN Wen-juan'?, CHEN Li-jia0®", ZENG Shao-giao*?

(1.Zzhangzhou City University =~ Zhangzhou, Fujian 363000, China; 2.Department of Food Science, Fujian Agricultural and
Forestry University, Fuzhou 350002, China)

Abstract: For better extracting and utilizing phospholipids in eggs of large yellow croaker (Pseudosciaena crocea),
enzymolysis method was adopted here to improve their yield. On the base of single factor experiment, the optimal
parameters for phospholipids extraction were determined by response surface method. Meanwhile, the extraction effects
were compared with solvent extraction and ultrasonic method. The results showed that the optimal parameters were as
follows: endonuclease papain with a ratio of solid to liquid 1 . 2, pH 6.0, hydrolysis temperature 45 °C, hydrolysis time
1.5 h, enzyme dosage 125 U/g. The average extraction yield of the phospholipids could be reached up to 70.92%. The
results also indicated that the obtained parameters using response surface methodology was feasible for practical
estimation. Compared with solvent extraction and ultrasonic extraction methods, the yield of phospholipids using
enzymolysis method was improved 22.02%, 9.6% respectively in scale-up experiment. These results suggested that
endonuclease papain aided extraction technology was one of the effective ways to improve the yield of phospholipids
from the eggs of large yellow croaker.
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Table 1 Charateristics and activity of enzyme
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Table 2 Factors and levels of orthogonal rotation combination design on extracting phospholipids with enzymolysis method from the

eggs of large yellow croaker
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3 Table 3 Results of single factor test on the extraction of phospholipids

with enzymolysis method from the eggs of large yellow croaker
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100 40 60 2 13 6051
[15] 125 40 60 2 13 5789
LRI R i 5 4 60 2 13 508
G 0 ot 59 R 7 B 0 00 3% 60 2 13 506
100 40 60 2 13 6051
[9] 100 45 6.0 2 1 3 6436
12.02% 100 50 60 2 13 5336
' 100 55 6.0 2 1 3 4091
1.5 HUEDH pH 100 45 45 2 13 3289
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Excel 7.0 100 45 55 2 13 5265
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E Arhe Qd:
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Table 4 Test results of orthogonal rotation combination design on the extraction of phospholipids with enzymolysis method
from the eggs of large yellow croaker
X X, Xs YI% X X, X YI%
1 1 1 1 55.97 13 0 0 -1.682 53.19
2 1 1 -1 49.32 14 0 0 1.682 65.03
3 1 -1 1 63.01 15 0 0 0 68.83
4 1 -1 -1 54.03 16 0 0 0 72.18
5 -1 1 1 60.28 17 0 0 0 69.15
6 -1 1 -1 52.11 18 0 0 0 68.97
7 -1 -1 1 73.98 19 0 0 0 71.56
8 -1 -1 -1 62.41 20 0 0 0 70.49
9 -1.682 0 0 57.62 21 0 0 0 71.32
10 1.682 0 0 48.99 22 0 0 0 69.26
11 0 -1.682 0 64.85 23 0 0 0 68.04
12 0 1.682 0 52.34
0=0.05 ( 5)
F1:2.809 58 F0.05(5'8) 3.69
¥Y=69.920 21- 2.999 51X,-4.158 29X,+4.047 96X5—
5.340 57.X,°~ 3.470 28X,°-3.288 20X5*+1.531 25X..X, F,=44.35400 Foo013=4.19
5
5 BKEEEIREUAHE & IR I AR A ESTER
Table 5 Variance analysis of regression model on the extraction 2.3.2 EEREH,M
of phospholipids with enzymolysis method from the r
eggs of large yellow croaker F
SS df MS F p
X1 1228715 1 1228715 34.6921* 0.000 1 5
X 236.1464 1 236.1464 66.674 5* 0.000 1
Xz 2237812 1 2237812 63.1833* 0.000 1 . s
.3, - RO 2
X 4531924 1 4531924 127.956 2** 0.000 1 2.3.3 $ A %_»,Ui 7 #)/T
X° 191.3528 1 191.3528 54.027 4** 0.000 1 1
X 1717997 1 171.7997  48.506 6** 0.000 1
XX 18.7578 1  18.7578  5.296 2* 0.038 6
XiX3 21115 1 21115  0.596 2 0.453 9 .
XX 41041 1 41041 11588 0.3013 _0'5( 425 C)
1413828 0 9 157.092 0 F,=44.354 0% 0.000 1
46.0431 13 3.5418
29.3376 5 5.8675 F;=2.809 6 0.061 9 _0_5( 1.45 h)
16.7056 8 2.088 2
14598710 22
0.5( 112.5 Ulg)

Fo01013=4.19 Foossg 3.69 * ** 0.05 0.01
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Fig.2 Interaction effect of enzymolysis temperature and time

on the extraction efficiency of phospholipids
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Table 6 Verification test of regression model
1%
IC /h I(U-g™ 1%
1 475 2.25 125.0 66.84 64.72 3.17
2 40.0 2.00 112.5 67.31 69.05 2.59
3 425 2.50 87.5 57.82 59.09 2.20
6 3 (7
4%
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Table 7 Results of scale-up experiments related to the three
optimal extraction methods
24 FAEERFEREIZHARNRESER Iy 1% 1%
7 4.55 58.74 44.50
6.40 53.36 56.92

6.35 62.85 66.52
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