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ABSTRACT

This study was performed to examine the characteristics of protein of red crab (Chionoecetes japonicus) shell pow-
der hydrolyzed by commercial proteases. Red crab shell was digested by commercial proteases, such as Protamex (P),
Neutrase (N), Flavourzyme (F), Alcalase (A), Protease M (PM) and Protease A (PA). Protein yield analyzed by Biuret
assay, absorbance at 280 nm and brix revealed that PA was the enzyme having the highest proteolytic activity. SDS
PAGE showed that molecular weight of proteins produced by protease treatments was various and below 150 kDa.
Combinational treatment of proteases (PA + P, PA + PM, PA + F, PA + A) was tried whether these increase protein
hydrolysis from red crab shell powder compared to a PA single treatment. Soluble protein content was similar, but ami-
no acid concentration by combinational treatments was higher than PA single treatment [PA + P 2474 mg/g > PA +
F (206.4 mg/g) > PA + A (133.4 mg/g) > PA + PM (59.1 mg/g) > PA (54.9 mg/g)]. Amino acid composition by com-
binational treatments was slightly different. Most abundant essential amino acids were phenylalanine, glycine, alanine,
and leucine, whereas tyrosine and cystine were not detected. (Korean J Nutr 2012; 45(5): 429 ~ 436)

KEY WORDS: red crab (Chionoecetes japonicus) shell, protease, amino acid composition, MW.
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mesh2 #4f5to] B2 2ASkGIch Tl d 2ol B 4
AA o7 da] AFEEE= Protamex (novozyme, Bagsvaerd,
Denmark), Neutrase (novozyme, Bagsvaerd, Denmark), Fla-
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vozyme, Bagsvaerd, Denmark), Protease M (amino, Nagoya,
Japan)¥} Protease A (amino, Nagoya, Japan)®] & 6£2] &
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212} pH= Protamex (50T, pH 6), Neutrase (50C, pH 6.5),
Flavourzyme (50, pH 7), Alcalase (60C, pH 7), Protease
M (507, pH 6), Protease A (50, pH 7)°|%ich
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Table 1. Analysis conditions of gas chromatography

Instrument HP6890N GC-FID
Column IB-AAA
10m x 0.25 mm x 0.20 um
Injection 250C , 2 uL
Carrier gas Helium, 1.5 ml/min

Oven Programs 110 to 240C , 35C /min

Detector FID@320C

gom AHPL 7B-AAA (10 m X 025 mm % 0.20 um), FID
detectorS AHE-3HITE 4] 271 Table 10 AJAISHITE
ojuf ojm|le Al FF-EML PhenomenexAle] ofv] Al EE

A2 200 umol/L& A|Z5}10] AH-315IT) ofu|wAke] Stk
SO A HETE 47+9] ofu]lAke] retention time

‘8
Ha AR F REEY O 2 Agslgict

BE AR A= means £ SDE #FAEIG oM, B
Al A 2]= SPSS package (Version 15.0, SPSS Inc., Chicago,
USA)E ol&sto] A8kl 7+ 3+ 7He) 1944 one-way
ANOVA2} Duncan’s multiple range test® p < 0.05 55
of| A HA sk

Z o

HAUSA i‘|E|

SAA B Protamex (P), Neutrase (N), Flavourzyme
(F), Alcalase (A), Protease M (PM)¥} Protease A (PA) & 6
Fo AAFAE AR O] 05% s 2 A2|slo] ZF a9
2|4 259} X2 pHollA 24A7HE3F 7H28l A7l &
= Hlwskgie, Thild Fofle-2 7= o
2 w2 shelstgl om thilE 1w Biuret assay2} 280
nm assay ¥ “Brix®] 3714 WO 2 B ATt Fig. 19
Al HE=0] Biuret assay= &Holg thild Hafjso 71719
@ o] wet @A 2polE Hlrhk PA &AL o
2 e Eiﬂﬂoﬂ Hlg] Aol =2 0 Sid s
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Fom PM, N, P, Fe] d4 A2 Alofli= AR =500t

652 DA LE 77 AeletS o ‘Brix®E £A%
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Fig. 1. Protein contents of red crab shell hydrolyzed with commer-
cial proteases by Biuret and A280. Data represent the means =+
SD, each values being the mean of triplicate assays. Values shar-
ing same superscript are not significantly different by one-way
ANOVA followed by Duncan’s multiple range at p <0.05. A: Al-
calase, PM: Protease M, N: Neutrase PA: Protease A, P: Protamex,
F: Flavourzyme.
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Fig. 2. “Brix of red crab shell hydrolyzates by commercial prote-
ases. Refer to Fig. 1.
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Fig. 3. SDS-PAGE patterns of red crab shell hydrolysates by com-
mercial proteases. M: molecular marker. Refer to Fig. 1.
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Fig. 4. Effects of incubation time and concentration of protease
A on the hydrolysis of red crab shell. Panel A: Soluble protein
concentrations by Biuret assay. Panel B: Soluble protein con-
centrations by 280 nm assay. Refer to Fig. 1.
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Fig. 5. Protein contents of red crab shell hydrolysates by com-
mercial profeases. PA: Protease A, PA + P: Protease A + Prota-
mex, PA + PM: Protease A + Protease M, PA + F: Profease A +
Flavourzyme, PA + F: Protease A + Alcalase. Refer to Fig. 1.
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Table 2= @A A %ﬂ e SARE ] 84 Aol
Z7|5}= oAl & Ailoln], & oju|i A} 3}
22 PA + P AE] A] 247411 mg/gl 2 7F #k3L  oh
o] PA + F (206442 mg/g) > PA+A (133385 mg/g) > PA +
PM (59.131 mg/g) > PA @@ 4 Ael= F ofulicAl o=
°] 54.875 mg/g®] O & Y 2712 45 23tsto] A
2 Al dda A Aol v =2 AZ I 4= I8l PA
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+ P &3a 4 A2] A] phenylalanine %] 38.81 mg/g2
2 7H =959 glycine (29.066 mg/g) > alanine (27.978
mg/g) > leucine (27173 mg/g) > lysine (25.001 mg/g) > iso-
leucine (19.355 mg/g)2] 2|31tk Proline-hydroxyproline
0] 0704 mg/g AZ=%T}. PA + PM E@a A=
nylalnine 8.085 mg/g) > leucine (6.111 mg/eg) > glycine (5466
mg/g) > lysine (5.344 mg/g)®] <=0tk PA + F Z3ta 4
Z2]ol| A]= alanine (30.945 mg/g) > glycine (25.406 mg/g)
> phenylalanine (24.897 mg/g) > valine (20.173 mg/g) >
isoleucine (18.178 mg/g)2] &2 &2 AHZ%2 2™ proline-hy-
droxyproline®] 0.486 mg/g SU= AT PA + A SFHa 4 ]

phe-

Table 2. Amino acid composition of red crab shell hydrolysates by combination of proteases (mg/g)

PA PA + P PA + PM PA +F PA + A
Valine 3.212 15.639 3.422 20.173 15.714
Leucine 6.111 27.173 6.111 14.076 0.633
Isolucine 4.015 19.355 4.008 18.178 =
Threonine 0.031 0.343 0.062 0.348 -
Methionine 3.028 12.652 3.038 9.228 0.509
Phenylalanine 7.082 38.81 8.085 24.897 5.164
Lysine 5.021 25.001 5.344 13.186 4.136
Tryptophan 2.054 8.573 2.095 3.597 0.214
Histidine 3.356 14.099 3.249 8.18 -
Alanine 4.001 27.978 4.247 30.945 22.893
Sarcosine 0.078 5.244 1.078 3.926 4.567
Glycine 4.616 29.066 5.466 25.406 11.969
a-Aminobutyric acid 0.033 0.616 0.163 0.552 2.016
B-Aminobutyric acid - - - - -
Allo-Isoleucine - - - - 9.139
Serine 0.391 1.603 0.375 2.502 0.225
Proline 0.703 3.667 0.718 0.318 -
Asparagine - - - - 3.545
Thioproline 0.422 1.681 0.458 1.373 -
Aspartic acid 0.111 0.58 0.101 0.542 0.861
4-Hydroxyproline 3.317 3.672 3.597 2.11 9.985
Glutamic acid 1.412 8.439 1.562 10.196 1.677
a-Aminoadipic acid - - - 1.003 30.866
a-Aminopimelic acid - - - - -
Glutamine 0.655 2.516 0.69 0.738 -
Ornithine - - - - 0.788
Glycine-proline 5.226 - 5.262 14.482 -
Hydroxylysine - - - - 4.72
Tyrosine - - - - -
Proline-hydroxyproline - 0.704 - 0.486 -
Cystathionine - - - - 3.764
Cystine - - - - -
Total free amino acids 54.875 247.411 59.131 206.442 133.385

1) not detected. PA: Protease A, PA + P: Protease A + Protamex, PA + PM: Protease A + Protease M, PA + F: Protease A + Fla-

vourzyme, PA + F. Protease A + Alcalase
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2= o aminoadipic acid $F&Fo] 30.866 mg/g 22 71
=2 507 HEE%9Y alanine (22.893 mg/g) > valine

(15714 mg/g) > glycine (11.969 mg/g)®] =03tk PA + A
oA t}Fe 2 &% a-aminoadipic acid= PA + F 2§84
AAolA] 1,003 mg/g HEH HHH PA,PA+ P, PA+PM &
2 Aol A= gRl=A] okt

< Biuret assay,
280 nm assay, ‘Brix® B]15}9ith Biuret assay= &z
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