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The technology of enzymatic hydrolysis
for the muscle of Muraenesox cinereus
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Abstract The muscle of marine eel was hydrolyzed with the enzyme hydrolytic technique in which subtilisin and

papain were added simultaneously. The analysed results of the orthogonal experiment and multiple comparison

indicate that the optimum conditions for the hydrolysis with the bi-enzyme were pH7.0 temperature 45°C  enzyme

concentration 2. 0% of raw material subtilisin : papain = 1:1  taking time 2.5h. The degree of hydrolysis was

75% . The content of a-Amino nitrogen was 166 mg/100mL in the hydrolysate. The concentration of free amino acids

is 1.23¢/100mL in the condensed solution which accounts for 57.8% of the total free amino acid. The condensed

solution is rich in tasty amino acids such as glutamic acid asparitic acid glycine and alanine which accounts for

23% of the total free amino acid.
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Tab.1 Comparison of hydrolysis result between
subtilisin papain different enzymes and mixed enzymes
a- mg/100g
pH  3.5-4.0 A 89.4+0.8
' ' B 81.4+0.2
A+B 89.6+0.6
pH A+B 101.0+0.5
A B
pH7.0 50°C =
1:4 2001U 2h
a-
1
pH
pH
2.1.2
2% 1:1 1:4
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1
1 50°C
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Fig.1 The effect of temperature on the hydrolytic efficiency Fig.2  The effect of pH on the hydrolytic efficiency
2.1.4
pH pH A
B C D 4 3 a-
I, 3 2
2 L, 3
Tab.2 L, 3* orthogonal design and result
a- mg/g
A B C D
1 Il
1 16.5 145 11.6 11.5 6.7 6.8
2 16.5 255 22.0 22.0 7.8 7.7
3 16.5 3 65 324 325 6.5 6.3
4 27.0 145 22.0 32.5 8.2 8.4
5 27.0 255 32.4 11.5 7.7 7.7
6 27.0 3 65 11.6 22.0 5.8 5.9
7 37.5 145 32.4 22.0 7.5 7.6
8 37.5 255 11.6 32.5 7.7 7.5
9 37.5 365 22.0 11.5 5.8 5.7
2.1.5
F 3
3 A B C D
F ABC D o- B>A>D>C
2.1.6
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Tab.3 The results of F-test

DF Ss MS F Fo.05 Fo.or
1 0.0005 0.0005 <1
A 2 1.80 0.90 9.09 4.46 8.65
B 2 9.53 4.77 48.1 4.46 8.65
C 2 1.05 0.53 5.35 4.46 8.65
D 2 1.47 0.74 7.47 4.46 8.65
8 0.7925 0.099
17 14.643
4
Tab.4 The significance of different factor and level
A B C D
2 1 3 1 2 1 3 2 1 3
a- k 46.7 41.9 41.8 45.1 43.6 43.2  40.4 44.6 42.3  40.4
a=0.05 a a a a a a a a a a
a=0.01 A A A A A A A A A A
4 Az A] A2 A3 pH 6 . 5 ~
7.5 pH7.0 B, B, B, Bs a=0.01 B, B,
45 ~55C 45C B, G GG G
G Dy D, Dy Dy D;
A,B;C,D5 pH7.0 45C 2.0% 2.5h
2.2 5
Tab.5 Amino acid composition of the condensed
hydrolyzed solution mg/100mL
75.0%
Gly 53.6 Ala 69.4
Val 102 Leu 200
Tle 1.4 Ser 43.6
Thr 47.8 Met 65.8
5 Cys 6.6 Asp 49.4
Glu 49.8 Tyr 70.7
2.3 Phe 147 Pro 15.7
Trp 18 Arg 128
12 Lys 56.5 His 30.9
835 — 50 Atu 82.3
5 1226.2
708.5
5 N % 88.7
19
57.8% 6 Glu Gly Asp Ala Pro Ser 23%
— 82.3mg/100mL
128mg/100mL

88.7%
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3
pH 7.0
45°C 2.0% 2.5h 172
1226.2mg/100mL 57.8 %
pH
1 I 1995 11 4 34-38.
2 M. 1994.75 - 236.
3 I 2001 8 1 69-72.
4 M. 1987.96 - 101.
5 I 2000 24 2 180 - 184.
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0.91 ~1.96pm 2n =38 N =18m + 14sm + 6t
NF =170
1 1 1 1 1 2
1. 200090 2. 201507
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