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SephadexG-25 % 1 Box-Behnken i E &Kk FE
(1.6x50cm) Tab.1 Factors and levels in Box-Behnken experimental design
-1 0 1
(g/mL) Xy 1 4 1 55 17
1.2 (U/g) Xz 400 600 800
PHS-3C , (C) Xs 30 35 40
; UV-2102C : (
) ; TD5A-WS , % 2 Box-Behnken I HEEKTFE xR
- HH-6 Tab.2 Factors and levels in Box-Behnken experimental design
; SHA-C  ( )
. -1 0 1
L-8900, . MA99-2A PH X o5 ! "
(Ulg) X, 48000 50000 52000
’ (C) Xs 45 50 55
1.3
1.3.1 (
( , 2009), , 2002; , 2003)
(Justo et al, 2004), F )
1) ’
(DH) X (20037 F = (Val + lle + Leu) / (Tyr + Phe)
: , Val lle Leu Tyr Phe
DH = (mg/mL)
75 e R A e BT oy L A B
JREPR RS - R PR R H A
P_P ) P<0.01
X= —x100% : P<0.05
—To
. P 10% (TCA) ;
Po 10% TCA ;S 2
2.1
132 Design-Expert7.0 3
1Y =12.07 + 0.54X; + 0.32X, + 0.55X5—
’ ' 0.22X? —0.78X% —0.84X% + 0.01X;X, — 0.32X, X5 +
; 0.29X,X3
; ' , ( 4 :
Box-Behnken , X; X X X3 X3 X1 X3
3 XoXs , X , X1 X,
(P=0.0001<0.05),
pH (Lack of Fit, P=0.0738>0.05) ,
1 2
1.3.3 F 6mol/L HCI

1) , 2003. F . : , 12—13
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# 3 Box-Behnken it RiXIL LR ( 1),
Tab.3 Box-Behnken experimental design and results ( 2 3)
Std X1 Xz X3 Predicted Y DH%
1 -1 -1 0 11.34% 10.33
2 1 -1 0 13.08% 11.31
3 -1 1 0 13.92% 10.81
4 1 1 17.19% 11.
0 9% 83 12.500
5 -1 0 -1 11.40% 9.64
6 1 0 -1 13.77% 11.42 11.925
7 -1 0 1 11.59% 11.23
=11.350
8 1 0 1 14.23% 11.75 S
T
9 0 -1 -1 10.72% 9.72 010.775 9
10 0 1 -1 12.94% 9.93
10.200
11 0 -1 1 9.91% 10.39
12 0 1 1 14.38% 11.76
13 0 0 0 10.96%  12.07 800.00 7.00
0 700.00 ™~ 6.25
14 0 0 0 10.96%  12.02 600.00 550 )
15 0 0 0 10.96% 12.12 \,&vv\%
B: B§70E (Vo) 400.00 4.00 tx**:p
x4 ZRENAFRERMAFESH 1
Tab.4 Variance analysis for the quadratic regression model
= 5 Fig.1 Response surface and contour plot of the interaction be-
SS df MS tween the ratio of material to water and enzyme concentration
Model 10.87 9 1.21 60.16 0.0001
X1 231 1 231 115.16 0.0001
Xz 0.83 1 0.83 41.46 0.0013
X3 244 1 244 121.68 0.0001 S SRR
. 5 O RRRIRIIKS S RIRRSRIRIRINRN
X1Xe 4x10% 1 4x107 0.020  0.8932 = :"E:'::?:”’ ““‘:$§§:s“‘
2002020, O
X1Xs 0.40 1 0.40 19.78 0.0067 M *o.:.:fo.’ Lo ‘. S \3&\\3“‘ >
XX 0.34 1 0.34 16.76  0.0094 RRRRKXK
X, 0.18 1 0.18 8.90 0.0307
X5 2.25 1 2.25 111.93 0.0001
X3? 2.61 1 2.61 129.81 <0.0001
Residual 0.1 5 0.020
Lack of Fit 0.095 3 0.032 12.71 0.0738
Pure Error 0.005 2 2.5x1072
Cor Total 10.97 14
( 11 27 3)1 2
Fig.2 Responsive surface and contour plot of the interaction
between the ratio of material to water and temperature
, 1 55 ,
: ( ) : 0,
1 55 ( : 650U/g, 1 7,
); , 35.9C, 12.45%
, 12.11%=

0.87%
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Fig.3 Responsive surface and contour plot of the interaction
between enzyme concentration and temperature
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Tab.6 Variance analysis for the quadratic regression model

2.2
Design-Expert7.0 5
: pH

Y = 35.58 — 1.09X; + 0.84X, + 0.82X5—
0.61X,% — 2.38X,% — 0.94X5% — 0.70X,X, + 0.49X;X3 +

0.52X,X3

# 5 Box-Behnken i&it R iRIG4E R

Tab.5 Box-Behnken experimental design and results

Std X1 Xz X3 Predicted Y DH%
1 -1 -1 0 32.13% 31.90
2 1 -1 0 31.36% 31.12
3 -1 1 0 35.21% 35.45
4 1 1 0 31.64% 31.87
5 -1 0 -1 34.78% 34.68
6 1 0 -1 31.63% 31.54
7 -1 0 1 35.44% 35.53
8 1 0 1 34.25% 34.35
9 0 -1 -1 31.12% 31.45
10 0 1 -1 31.76% 31.62
11 0 -1 1 31.71% 31.85
12 0 1 1 34.44% 34.11
13 0 0 0 35.58% 35.59
14 0 0 0 35.58% 35.72
15 0 0 0 35.58% 35.43
: ( 6
X1 Xo X, X2 Xg? X1 X

: Xy

SS df MS F P

Model 48.05 9 5.34 48.22 0.0003

Xy 9.42 1 9.42 85.06 0.0003

Xz 5.66 1 5.66 51.13 0.0008

X3 5.36 1 5.36 48.43 0.0009

XXz 1.96 1 1.96 17.70 0.0084

X1 X3 0.96 1 0.96 8.67 0.0321

XoX3 1.09 1 1.09 9.86 0.0257

Xi? 1.39 1 1.39 12.56 0.0165

Xo? 20.94 1 20.94 189.09 <0.0001

Xq? 3.27 1 3.27 29.54 0.0029

Residual 0.55 5 0.11

Lack of Fit 0.51 3 0.17 8.08 0.1121

Pure Error 0.042 2 0.021

Cor Total 48.61 14
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between enzyme concentration and pH
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21
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7
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35C
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Tab.7 Result of amino acid analysis of high Fischer’s ratio

hydrolysate
(mg/mL) (mg/mL)
3.43 0.14
4.97 2.73
2.33 1.31
1.94 0.12
2.82 2.09
2.17 4.28
2.90 6.26
3.72 1.09
0.18
(BCAA) 910 (AAA) 030

42.48 (BCAFA/AAA) 30.33

3

F
, 650U/g, 1 7,
35.9°C; ,
50700U/g, pH 6.51, 51°C ,
36.87%+0.54%
5%( )
) pH 3.0 35C 3h
, 63.18%, F
30.33, F
F
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PREPARATION PROCESS OF HIGH FISCHER RATIO HYDROLYSATES FROM
TUNA (ELEOTRIDAE) GROUND MEAT BY SEQUENTIAL HYDROLYSIS

LUO Hong-Yu!, DU Shuai', ZHENG Bin?>, SONG Ru®, YANG Hui-Cheng?

(1. Department of Food and Medical, Zhejiang Ocean University, Zhoushan, 316000; 2. Zhejiang Marine
Development Research Institute, Zhoushan, 316100)

Abstract The preparation of high-Fischer ratio hydrolysates from the hydrolysis of tuna meat by two-step proteases
was studied. Taking degree of hydrolysis (DH) as criterion, binary-enzymes hydrolysis process was optimized by response
surface methodology. Hydrolysates derived from tuna meat were statically adsorbed by activated carbon in order to remove
liberated aromatic amino acids (AAA). Detection of amino acid composition was carried out after treatment by activated
carbon absorption. The results show that the optimum enzymolysis conditions selected by Design-expert 7.0 were as fol-
lows: pepsin was selected as the first enzyme, ratio of enzyme to substrate 650U/g, ratio of tuna meat to water 1 7 (g/mL),
temperature 35.9°C; flavourzyme was selected as the second enzyme, ratio of enzyme to substrate 50700U/g, pH 6.51,
temperature 51°C, the highest degree of hydrolysis was 36.87%+0.54%. The optimal absorption condition by activated
carbon was ratio of 1 : 20 (W/V), temperature 35°C, time 3h. The Fisher value of hydrolysates (removing AAA) determined
on Automatic Amino Acid Analyzer was calculated to be 30.33, and a high AAA absorption ratio was 63.18%.

Key words tuna meat; binary-enzymatic hydrolysis; adsorption removal of aromatic amino acids; high Fischer ratio



