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Optimal Conditions for Enzymatic Hydrolysate
of Snow Crab Chionoecetes japonicus Cooker
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This study was performed to determine the optimal hydrolysis conditions for the production of a flavoring
from the precipitation of snow crab cooker effluent (PSCCE) with commercial proteases. Based on
cost-per-enzyme activity and sensory evaluations, Flavourzyme® 500 MG plus Protamex” (1:1 ratio, w/w)
were selected as suitable enzymes. Three independent variables consisting of the substrate concentration
(S), enzyme-to-substrate ratio (E/S), and hydrolysis time (T) were examined using response surface
methodology (RSM). A model equation obtained from RSM was used to predict the degree of hydrolysis
(DH) as follows: % DH = 52.285 - 6.371[S] + 5.469[E/S] + 7.599[T] - 5.818[S]" - 5.633[E/S]* - 6.528[T]
- 3.265[E/S][S] - 5.415[T][S] + 4.315[T][E/S]. From the ridge analysis, the conditions favoring the highest
degree of hydrolysis were pH 7.45, 55°C, a S of 21.82%, an E/S of 0.50%, and a T of 3.74 h.
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Fig. 1. Procedure for precipitation of snow crab cooker
effluent (PSCCE). LCE, cooker effluent of leg part; BCE,
cooker effluent of body part.

Table 1. Experimental design levels expressed in coded and
natural units

Independent variables

Coded E)
. S E/S 'ratio )
units (%, wiw) (%, wiw) Time (hr)
-2 16 0.2 0.5
-1 23 0.3 1.5
0 30 0.4 25
1 37 0.5 3.5
2 44 0.6 4.5

YThe ratio of Flavourzyme® 500 MG + Protamex” (1:1, wiw)
to substrate.
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Table 2. Proximate composition, pH and Amino-N of snow
crab cooker effluent

Proximate composition (%)

Samples” Vo Crude  Crude  Crude
oisture . "
protein ash lipid

LCE  95.96+0.02 2.91+0.06 2.64:£0.02 0.29:0.06 2.83 8.74 69.94+1.37
BCE  95.98+0.03 2.52+0.06 1.38+0.02 <0.00  1.44 8.90 125.9210.83

Amino-N

Salinity (mg%)

YLCE, cooker effluent of leg part; BCE, cooker effluent of
body part.
Mean+S.D (n=3).
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Fig. 2. Degree of hydrolysis of precipitation of snow crab
cooker effluent (PSCCE) with commercial proteases. —O—,
control; —@—, Alcalase® 2.4 L FG; &, Flavourzyrne® 500
MG+Pr0taqu® (1:1, wiw);, -=—, Protamex‘@; -0,
Flavourzyme” 500 MG;
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Table 3. Evaluation of commercial protease for hydrolysis
of precipitation of snow crab cooker effluent (PSCCE) and
sensory evaluation of hydrolysate

1) A 2) 3 Sensory Evaluation
Enzymes "’ Activity (A)” Cost (C) AIC

odor taste
F 264.25 1.57 168.31 37 39°
P 275.90 1.60 172.43 26 24%
F+P 285.45 1.56 182.98 32 217
A 300.45 1.00 300.45 25 36%

VF: Flavour@/me® 500 MG, P: Protamex®, F+P:
Flavourzyme” 500 MG + Protamex” (1:1, w/w), A:
Alcalase™ 2.4 L FG.

2)Degree of hydrolysis at 3 hrs/enzyme concentration.
?Least expensive enzyme was given a value of 1.00.

“*Values in the same column with different superscripts are
significantly different (n=12, P<0.05).

Table 4. Response of dependent variables to the hydrolysis
conditions for Flavourzyme® 500 MG + Protamex” (1:1, w/w)

Dependent

Independent variables .
variables

Design point

E/S ratio

Time (hr)

Degree of

SO (%)
-1 1 -1

hydrolysis (%)
46.82
41.61
48.59
45.71
50.36
45.33
62.04
48.15
39.69
51.67
51.71
40.02
54.38
35.56
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Table 5. Model coefficients estimated by multiple linear
regression for the enzymatic hydrolysis of precipitation of
snow crab cooker effluent

Estimated values for

Factor . -
regression coefficients
Constant 52.285
Linear
X4 -6.371*
Xo 5.469*
X3 7.599*
Quadratic
X+2 -5.818*
Xo? -5.633*
X3? -6.528*
Crossproduct
X % X4 -3.265
X3 X X1 -5.415
X3 x Xz 4.315
R? 0.9342
F 14.21
Probability>F 0.0003

V% P<0.05
Abbreviation: X;=Substrate (%, w/w), Xo=E/S ratio (%, w/w),
X;=Hydrolysis time.
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Fig. 3. Response surface plot for the effect of E/S ratio and

time on the hydrolysis of precipitation of snow crab cooker
effluent (PSCCE).
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Fig. 4. Response surface plot for the effect of substrate (S)
and E/S ratio on the hydrolysis of precipitation of snow crab
cooker effluent (PSCCE).
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Fig. 5. Response surface plot for the effect of substrate (S)
and time on the hydrolysis of precipitation of snow crab
cooker effluent (PSCCE).
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