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Technology reseach of enzymatic hydrolys sfor the muscle of carp

YIN Jinrlian ,SUN Hui ,XIE Shun-hu,YAN G Yang,ZHAN G Hong-yong ,XU Hua-de

(College of Food Science and Engineering, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abdgract : The optimum conditions of trypsn,subtilisn,and pepsin enzymatic hydrolyssfor carp was
studied ,and the effect of enzymatic hydrolys s was compared. Orthogonal experiment and comparative re-
search were used to study enzymatic hydrolys s conditions of carp ,and analyze the content of free Amino
acids before and after enzymatic hydrolyssfor carp. The optimum conditionsfor the trypsin enzymatic hy-
drolyss were enzyme concentration 24 g/ kg ,enzymatic temperature 50 ,and pH 7. 0. Under this condi-
tion the content of amino nitrogen was59.2 mg/ L after 3 hoursof enzymatic hydrolyss. The optimum con-
ditionsfor the Subtilisn were enzyme concentration 0. 16 g/ kg ,enzymatic temperature 45  ,pH8. 0,and
the content of amino nitrogen was 44.6 mg/L after 4 hours. The optimum conditionsfor the Pepsn Enzy-
matic hydrolys s were enzyme concentration 10 g/ kg ,enzymatic temperature 60 ,pH 7.0 ,and the content
of amino nitrogen was 102.6 mg/ L ater 4 hoursof enzymatic hydrolyss. After subtilisn enzymatic hydrolyssfor
carp ,the content of free Amino adids increased from 185. 91 mg/L to 779. 91 mg/L ,increasng by 76.16 %.
Through comparing the three protease enzymatic hydrolyssfor carp ,subtilisn was the better protease for
carp.

Key words: carp ;enzymatic hydrolyss;trypsin;pepsin;subtilisn;amino nitrogen
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Tablel Amino nitrogen contentsof enzymatic hydrolysis carp at different enzymatic time
/(mg-L-1)
Enzymatic hydrolyss condition Concentration of amino nitrogen
Freymee bpe Enzyme /cégc-erlft%atliz)n Temperat/ure pH Lh 2h 3h 4h 5h
Trypsin 24 50 8.0 24.8 45.4 54.4 57.5 56.0
Subtilign 0.08 50 7.0 44.1 50.0 60.0 67.5 68.0
Pepsn 8 50 7.0 65.4 76.5 94.1 101.8 95.0
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2.2 AzB2C 24 g/ kg ,
2.2.1 50 pH 7.0,

16,20 ,24 g/ kg, 74.5 mg/L
45 50,55 PH 7.0,8.0,9.0, L9(34) ,
, 3h (4 , ,
) 74.4 mg/L 4
2 , 74.1 mg/L , ,
> >pH
2 Lo (3
Table 2 Design of Ls(3*)orthogonal test and experimental result of trypsin
(A)/ (g~ kg™ ") (B)/ pH(Q) /(mg- L")
Order Enzymatic concentration Temperature Content of amino nitrogen
1 1(16) 1(45) 1(7.0) 68.5
2 1 2(50) 2(8.0) 59.9
3 1 3(55) 3(9.0) 44.9
4 2(20) 1 2 74.2
5 2 3 64.5
6 2 3 1 71.4
7 3(24) 1 3 68.9
8 3 2 1 74.5
9 3 3 2 55.7
K1 0.057 8 0.0705 0.0715
Ko 0.070 0 0.066 3 0.063 3
Ks 0.066 4 0.057 3 0.059 4
R 0.012 2 0.0132 0.012 1
2.2.2 0.16 ¢/ kg, 45 PH 8.0,
0.08,0.12,0.16
o kg, 45,50 ,55 ,pH 48.2 mg/L ,
6.0,7.0,8.0, Lo(3% , 6 )
4 h , ,
3 , 43.0 mg/L ,6 42.5 mg/L ,
‘pH> > ,
AsB:1GCs
3 Ls(3%)
Table 3 Design of Le(3*)orthogonal test and experimental result of subtilisin
(A)/(g- kg™ *) (B)/ pH(Q) /(mg- L%
Order Enzymatic concentration Temperature Content of amino nitrogen
1 1(0.08) 1(45) 1(6.0) 36.0
2 2(50) 2(7.0) 39.2
3 1 3(55) 3(8.0) 33.7
4 2(0.12) 1 2 34.1
5 2 3 33.8
6 3 1 42.8
7 3(0. 16) 1 3 48.2
8 3 2 1 31.9
9 3 3 2 22.8
K1 0.036 3 0.039 4 0.036 9
Kz 0.036 9 0.0350 0.0320
Ks 0.034 3 0.0331 0.038 6
R 0.002 6 0.006 3 0.006 6
2.2.3 6,8,10 o/ kg,
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50,55,60 pH 6.0,7.0,8.0, Lo(3) 125.9 mg/L
, 4 h ,
L (6 ) L 1
4 , 125.0 mg/L ,6
> >pH 107.0 mg/ L , ,
AsBsC 10 g/ kg )
60 pH 7.0,
4 Lo (3%)
Table 4 Design of Le(3*)orthogonal test and experimental result of pepsin
(A)/(g- kg™?) (B)/ bH(Q) /(mg- L"%)
Order Enzymatic concentration Temperature Content of amino nitrogen
1 1 (6) 1(50) 1(6.0) 80.8
2 1 2(55) 2(7.0) 69.6
3 1 3(60) 3(8.0) 75.0
4 2(8) 1 2 84.6
5 2 2 3 88.8
6 2 3 1 108.0
7 3(10) 1 3 86.1
8 3 2 1 84.2
9 3 3 2 125.9
K1 0.0751 0.083 8 0.091 0
Kz 0.093 8 0.080 9 0.093 4
Ks 0.098 7 0.1030 0.083 3
R 0.023 6 0.022 1 0.0101
2.3
5
5
Table5 Comparison of different enzymatic hydrolysis carp protein
Parameter Enzymatic hydrolysisfluid
Enzymatic /(g- kg™ %) £ / H 1 ! "
type Enzymal[c nzymatic P Enzymatic time (mg- L ) P Sense state
concentration temperature Amino nitrogen
. 24 50 7.0 3 59.2 6.0 Fish flavor, light

Trypsn
aroma, yellow , o-
pacity

Pepsin 10 60 7.0 4 102.6 6.5 Fish flavor ,out of
aroma light ydlow ,
some limpidity

0.16 45 8.0 4 44.6 6.7 . .

Subtilisin Light fish fl_avor a
roma, luridness,
opacity

5 , 3h
59.2 mg/L , 4 h
102.6 mg/L , 2.4
4 h 44.6 mg/ L
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, 185.91 mg/L , ,
779.91 mg/L , 76. 16 %,
6
Table 6 Amino acids contents before and after subtilisn enzymatic hydrolyss carp protein
Free amino acids
Amino adid /(mg- L") /(mg- L~ /% Taste
High pressured poach fluid Carp enzymatic hydrolyss Increasing rate
Asp. 1.50 60.18 97.51 Acetous
Thr 4.94 18.27 72.96 Sweet
Ser. 6.79 21.81 68. 87 Sweet and acetous
Qu. 9.17 20.79 55.89 Acetous
Pro. 9.82 31.20 68.53 Sweet and bitter
dy. 30.51 73.66 58.58 Sweet
Ala. Undetection 39.32 100 Sweet
Cys. 12.20 1.25 - 89.75 Bitter
Vval. Undetection 24.25 100 Bitter
Met. 5.95 65.63 90.93 Bitter
lieu. 4.32 31.99 86.50 Bitter
Leu. 8.75 101.90 91.41 Bitter
Tyr. 4.14 26.37 84.30 Light bitter
Phe. 3.80 25.61 85.16 Light bitter
Lys. 12.58 84.26 85.07 Bitter
His. 65.86 130.80 49.65 Bitter
Arg. 5.58 11.81 52.75 Bitter
Trp. Undetection 10.91 100 Bitter
Tota 185.91 779.91 76.16
(1) 24
d kg, 50 pH 7.0, 3h,
, 59.2 mg/L [ ]
2) [1] (Ml :
1998:1-35;142-150.
0.16 g/ kg , 45 pH 8.0,
4h [2] . . () [3.
, ' ,1998(9) :43-45.
44.6 mg/L [3] Lzawa N, Tanabe S,Nishimura T et al. Debittering of protein
(3) 10 hydrolysates using Aeromonas caviar aminopeptidase[J].J Ag-
g/ kg , 60 P H 7.0, 4 h, ric Food Chem ,1997 ,45:543-545.
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[J1. ,2006 ,22(11) :257-260.
mg/ L
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