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Enzymatic Extraction of Protein from Crayfish Head and Shell
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Abstract: This paper describes the enzymatic extraction of protein from crayfish head and shell. Using one-factor-at-a-
time and orthogonal array design, we established the optimum conditions for extracting protein from crayfish head and

shell as follows: 1:1.5 of papain/flavourzyme ratio with a total enzyme concentration of 1.0%, pH 6.5, 1:10 of solid/liquid

ratio, 50 “C and a hydrolysis duration of 3 h. The extraction efficiency of protein under the optimized conditions was 54.22%.
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Table1l Enzymatic reaction conditions for papain, neutral protease,

alkaescent, flavourzyme and trypsin

BFik WERREC RIS pH HART % FHE (g/mL)
AN RS 60 3 6.5 2 1:10
ik 50 3 70 2 1:10
T A 55 3 8.0 2 1:10
AR 50 3 6.5 2 1:10
oA 40 3 8.0 2 1:10
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Table2 Hydrolysis conditions for combined use of proteases

itk FifiEi% Filbwl  pH  E/C WA RHE(@mL)

Bk B P AU B (1 2 111 70 55 3 1:10
Tk o (At R TCR (1 2 1:1 75 58 3 1:10
Tkt 2R O R (1 2 1:1 80 4 3 1:10
TR AR+ PR AR 2 11 78 55 3 1:10
AR (RS Rk R (1 2 11 65 60 3 1:10
AR (- Pk G 2 1:1 65 55 3 1:10
Jife e O+ e 2 2 1:1 78 & 3 1:10
JABE 1+ P A 2 1:1 65 50 3 1:10
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Table3  One-factor-at-a-time design
KT BfRREC BRI EABARe  SARABWACPaD pH  H@ml)
1 40 05 0.50 1:05 50 1:04
2 45 1.0 1.00 1:1.0 55 1:06
3 50 15 1.50 .15 6.0 1:08
4 55 20 2.00 1:2.0 6.5 1:10
5 60 25 250 1:25 70 112
6 65 30 3.00 1:3.0 15 1:14
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Fig.1  Effect of spapain, neutral protease, alkaescent, flavourzyme and

trypsin alone on the extraction efficiency of protein
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Fig.2  Effect of combined use of two of the proteases on the extraction
efficiency of protein
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Fig.3  Effect of hydrolysis temperature on the extraction efficiency of protein
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Fig.4  Effect of hydrolysis time on the extraction efficiency of protein
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Fig.5  Effect of total enzyme concentration on the extraction efficiency

of protein
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Fig.6  Effect of papain/ flavourzyme ratio on the extraction efficiency of

protein
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Fig.8  Effect of solid/liquid ratio on the extraction efficiency of protein
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Table4 Orthogonal array design for the optimization of
hydrolysis conditions
WRS AROBNEL BEARAKLHPR)  CpH DRl EARERE
1 10.75) 1(1:1.0) 1(6.0) 1(1:9) 811
2 1 21:13) 265) 2(1:10) 5275
3 1 3(1:2.0) 3(7.0) 3(L:11) 4890
4 2(1.0) 1 2 3 53.99
3 2 2 1 5241
6 2 3 1 2 5173
7 3(1.29) 1 3 2 4947
8 3 2 1 3 50.14
9 3 3 2 1 51.05
k 49.920 50.523 49.993 50.523
k, 52710 51767 52597 51317
ky 50.220 50.560 50.260 51010
R 2790 1.244 2.604 0.794
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