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Optimization of Enzymatic Extraction Conditions of
Spanish Mackerel Oil by Response Surface Methodology
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Abstract; In order to improve the comprehensive utilization value of spanish mackerel (Scomberomorus ni pho-
nius), the single factor and response surface optimization experiments were used to study the extraction
process of oil from spanish mackerel waste and the fatty acid composition was also analyzed. Experiment re-
sults showed that; pH 7.5, dosage of neutral protease enzyme 1. 5%, hydrolysis time 3 h, rate of liquid to
material 3 ¢ 1, and hydrolysis temperature 52 C were the optimal processing conditions. Under these condi-
tions, the extraction rate of spanish mackerel oil was 75.38%. Furthermore, by fatty acid analysis of spanish
mackerel oil, 12 kinds of fatty acids were determined. The unsaturated fatty acids were 54. 13% of the total
fatty acids, and EPA was 8.40% , DHA was 7. 06% , which showed higher content of EPA and DHA.
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Tab.1 Experimental factors and levels of response surface methodology

S K - A B C D
(/%) (¢/h) (B E L /mL o« g 1) w0/

—1 0.5 1 1:1 45

0 1.0 2 2:+1 50

+1 1.5 3 3:+1 55
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Fig. 1 Effect of different kinds of protease on

extraction rate of spanish mackerel oil
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Fig.2 Effect of pH on extraction
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Fig.3 Effect of hydrolysis temperature on

rate of spanish mackerel oil extraction rate of spanish mackerel oil
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Fig. 4 Effect of liquid to solid ratio on Fig. 5 Effect of enzyme dosage on extraction
vextraction rate of spanish mackerel oil rate of spanish mackerel oil
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extraction rate of spanish mackerel oil
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Tab. 2 Experimental results of response surface methodology

‘I A B C D &/ _Es A B C D &/ %%
1 1.50 1. 00 2.00 50. 00 46.52 15 1. 50 3. 00 2.00 50. 00 69. 48
2 1. 00 2.00 3. 00 55.00 54.03 16 1. 50 2.00 2.00 55. 00 57.72
3 0. 50 2.00 2.00 55.00 42. 60 17 1. 00 2.00 1. 00 55. 00 45. 27
4 1. 00 3.00 2.00 45.00 46. 38 18 0. 50 3. 00 2.00 50. 00 42.08
5 1. 00 2.00 2.00 50. 00 62. 86 19 0. 50 2.00 2.00 45. 00 41. 87
6 1.00 2.00 1. 00 45. 00 49.91 20 1. 50 2.00 2.00 45. 00 45.03
7 1. 00 3.00 3.00 50. 00 63. 89 21 0. 50 1. 00 2.00 50. 00 52.91
8 1.50 2.00 3. 00 50. 00 69. 46 22 1. 00 1.00 3.00 50. 00 61.05
9 1.00 1. 00 2.00 55.00 49. 03 23 1. 00 2.00 2.00 50. 00 65.41
10 1. 00 1. 00 2.00 45. 00 45.58 24 1. 00 2. 00 2.00 50. 00 64. 85
11 0. 50 2.00 3. 00 50. 00 49. 69 25 1. 00 2.00 3.00 45. 00 47. 47
12 1. 00 1. 00 1. 00 50. 00 57.41 26 1. 50 2.00 1. 00 50. 00 44. 69
13 1. 00 3.00 2.00 55.00 53.51 27 0. 50 2. 00 1. 00 50. 00 46.03
14 1. 00 3.00 1. 00 50. 00 52.55

3 WATFRETT 250 Mk
Tab. 3 Variance analysis of regression equation
J7 72 K 77 A B Hi ¥or F P B
F 7 1 828.13 14 130. 58 11. 86 < 0.000 1 e
A 277.63 1 277.63 25.22 0.000 3 —
B 19.74 1 19.74 1.79 0.205 4 —
C 206.09 1 206.09 18.72 0.001 0 —
D 55.99 1 55.99 5. 09 0.043 6 —
AB 285. 44 1 285. 44 25.93 0.000 3 —
AC 111. 41 1 111.41 10.12 0.007 9 —
AD 35.76 1 35.76 3.25 0.096 6 —
BC 14. 82 1 14. 82 1.35 0.268 4 —
BD 3.39 1 3.39 0. 31 0.589 4 —
CD 31. 36 1 31. 36 2.85 0.117 2 —
A? 308. 05 1 308.05 27.99 0.000 2 —
B? 67. 64 1 67. 64 6. 14 0.029 0 —
C* 62.70 1 62.70 5.70 0.034 3 —
D* 682. 22 1 682. 22 61.98 < 0.000 1 —
R 132.09 12 11.01 — — —
&4 128. 50 10 12.85 7.15 0.128 8 e
TR 2 3.59 2 1. 80 — — —
ps¥ | 1 960. 22 26 — — — —
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Tab.4 Composition of fatty acid of spanish mackerel oil

MR AP WEER IR PR Bk HEm 1 i R R i R

7/ % 10. 98 0.88 22.98 15.29 0.97 7.89 19. 02 0.95
MEims s AR S PmIME)R . EPA DHA MRS AR R 2 A AR iR
7/ % 0.56 3.41 8. 40 7.06 44. 26 34.31 19. 82
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