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Preparation of Oyster (Crassostrea gigas) and Sea Mussel
(Mytilus coruscus) Hydrolyzates using Commercial Protease

Young-Chul Lee, Dong-Soo Kim, Young-Dong Kim and Young-Myoung Kim

Korea Food Rescarch Institute, Banicol

Abstract

Attempts have been made to optimize the hydrolysis conditions of the oyster and the mussel by
the commercial proteolytic enzymes. Raw materials were digested with seven different commer-
cial enzymes, and their quality parameters measured in terms of degree of hydrolysis and content
of free amino nitrogen, nucleic acid-related substances. and free amino acids as well as sensory
evaluation of optimization of their hydrolysis conditions. As a result, following enzymes have been
disclosed as effective for enzymatic digestion: MKC-HT proteolytic, alcalase 0.6L and thermease
for the oyster whereas MKC-acid fungal protease and thermoase for the mussel, respectively.
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Table 1. Characteristics of seven commercial proteases used
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Commercial Optimum Optimum

name temperature (°C) pH Manufacturer Origin

Protin A (PA) 70 8.0-9.0 Daiwa Kasei (Japan) B. subtilis

Protin P (PP) 50-55 7.0 Daiwa Kasei (Japan) B. subtilis

Thermoase (TH) 65-75 7.5-8.5 Daiwa Kasei (Japan)  B. thermoproteolvticus
rokko

Alcalase 0.6L (AL) 50-60 8.5 Novo (Denmark) B. licheniformis

Neutrase (NE) 40-50 6.0-7.0 Novo {(Denmark) B. subtilis

MKC-HT 50-60 7.0-75 Miles Kali Chemic B. subtilis

proteolytic (HT) Gmbh (W. Germany)

MKC-acid fungal 45-50 2.5-3.5 Miles Kali Chemie A. niger var.

protease (AF)

Gmbh (W, Germany)
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T AR E Felg Aol 1 B4E 24

l—m Washing -ﬁ

Deshelling

——— Addition of water (1.2 times v/iw) —

Addition of water

Precooking

Deshelling

|

Homogenizing for 5 min. at 3.000 rpm

Adjusting pH with 0.1N HCl or 0.1N NaOH

Hyrolyzing

|
l

[l’rotein hydrolyzath

Fig. 1.
lyzate

Enzyme

Flow sheet for preparation of protein hvdro-

e
AEe) dEL AOAC FA 0| Falo] 245
seoi, ofulidl AL Spies Sosl Eolvl el

wet Zgsioict, s-Releet Al EAL o) So
2 Valentine o #hH0%) ulz} HPLC(Waters
associates HPLC, U,S A)E 7zt S-4slgdon] &
glofo] AR o] Ho] ulmlaso weal olm| Al By
(LKB, Type 4151, Sweden)& %43t}

A 280E 12908 PAsel Br sl4relE
%Iﬂ°141+isﬂw-AAMgz’g

2 1\ o E=S
Fekoieh (54 C ok Foh 39 mEolch 1H ol o
wehl
Zn g D%
At

YoAddel elge A9 Fa 33 duidy, FHw
A Oé 714 {volatile basic nitrogen, VBN) % pH
1 R 20 el wiel o] A8 EFol wel &yeter
& dlFE o2 ubg Rl i sjols} glod ey

|
FekE zol 84,7%, B8 77.4% A ow], SEsleko)

Table 2. Proximate composition, VBN and pH of the raw materials used

Raw Moisture Protein Lipid Carbohy- Ash Salt VBN oH
materials (%) (%) drate (%) (%) (%) (%)
Oyster 84.7 1.6 4.8 1.6 0.4 2.4 6.9
Mussel 77.4

0.7 4.8

1.4 0.3 2.2 6.7
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Fig. 2. Hydrolysis of oyster by various proteases
AF: MKC-acid fungal protease, H1- MKC-H'T pro-
teolytic, TH: Thermoase. PA: Protin A. NE:
AlL: Alcalase 0.61., PP: Protin P
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Fig. 3. Hydrolysis of mussel by various protease
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Table 3. Contents of nucleic acid-related substances in oyster and mussel hydrolyzates obtained by pro-

teolysis (mg%)
Substances e

Proteases Substrate® ATP ADP AMP HxR HX Total
Neutrase (6] 12.9 302.9 29.1 216.1 89.0 649.6

M t 9.9 13.0 46.0 4.2 739
Alcalase 0.6L (0] 139.6 175.6 4.8 71.7 58.5 450.2

M 58.8 233.3 70.5 68.3 7.6 438.5
MKC-MT 0 76.4 213.8 37.1 103.8 58.8 489.9
proteolytic M t 4.2 11.3 21.1 3.9 40.5
Protin P 0 23.5 309.3 25.0 160.0 71.6 5894

M 50.3 284.3 140.7 100.5 10.1 585.9
MKC-acid 0 2.4 204.3 t 5 271.6 478.3
fungal protease M 15.2 29.6 24.6 16.8 10.6 106.8
Protin A 0 26.3 229 12.9 87.7 6.4 156.2

M 53.2 319.4 92.1 100.5 7.6 572.8
Thermoase (0] 12.9 213.8 21.0 95.8 49.8 393.3

M 60.2 310.7 648.6

150.3 120.4 7.0

al(): Oyster, M: Mussel, H xR:Inosine. Hx: Hypoxanthine
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Table 4. Content of free amino acid of oyster hydrolyzates obtained by proteolysis (mg/100g)

Mﬁs?’j NE AL HT PP AF PA TH

Amino acids
Asp 43.4 34.7 318 279 17.0 19.2
Thr 34.3 52.3 33.7 40.¢ 25.0 32.1 25.0
Ser 56.0 52.3 33.7 16.1 253 32.0 25.3
Glu 93.6 914 81.7 iT8& 61.1 45.4 48.6
Pro 39.2 36.2 32.1 3.2 15.9 11.2 15.2
Gly 55.7 51.3 49.8 47.7 241 30.6 32.0
Ala 83.7 78.6 80.2 70.4 47.5 50.5 50.5
Cys 11.5 16.9 12.2 6.7 15.0 6.9 6.6
Val 48.6 47.9 49.1 44.6 33.9 30.5 31.8
Met 25.2 26.0 259 22.3 229 18.2 16.5
[le 43.7 41.2 41.7 41.3 26.6 278 32.1
Leu 69.3 72.0 72.3 64.3 62.4 53.0 63.1
Tyr 30.9 46.2 47.0 371 44.0 27.9 384
Phe 47.7 51.1 48.8 39.3 47.1 45.2 46.6
His 96.0 30.8 16.9 14.8 65.5 12.0 47.5
Lys 59.6 75.5 79.7 70.3 31.9 44.4 30.9
Arg 69.2 72.3 75.6 62.3 57.7 44 .1 39.0
Total 907.6 876.6 852.2 7 57.0 633.8 528.8 569.8

aINE: Neutrase, AL Alcalase 0.6L. PA: Protin A. PP: Protin P HT: MKL H'T proteolytic, AF: MKC-acid fungal pro-

tease, TH: Thermoase



3 3% shrdsi g Az 239

Table 5. Content of free amino acid of mussel hydrolyzates obtained by proteolysis (mg/100g)
Proteases?
Amino acids NE AL HT PP AF PA TH

Asp 10.3 21.2 136.9 75.9 197.7 128.5 128.8

Thr 440.1 47.8 190.5 409 100.0 182.6 129.8

Ser 150.3 90.9 150.6 448 249.2 202.0 189.8

Glu 153.9 164.4 198.4 146.5 364.0 206.7 178.2

Pro 51.0 16.2 76.9 6.2 170.6 96.2 71.1

Gly 229.2 129.8 288.7 149.9 2579 265.2 555.8

Ala 177.7 132.2 201.1 122.3 323.4 208.5 202.2

Cys 114.0 259 70.4 59.2 45.2 95.0 50.5

Val 120.9 89.1 143.1 98.1 177.7 147.9 113.8

Met 98.6 87.5 82.1 75.8 114.7 108.7 87.8

Ile 48.1 101.9 52.3 129.8 28.0 44 .8 41.1

Leu 138.7 151.4 121.3 1154 119.6 146.6 158.8

Tyr 445.6 436.2 806.7 346.2 859.6 650.1 179.1

Phe 147.5 269.6 608.7 296.9 140.3 450.1 179.1

His 38.5 47.7 73.8 51.1 36.2 66.7 74.6

Lys 181.3 138.1 143.0 133.3 135.6 250.1 258.6

Arg 327.2 242.3 364.4 222.4 583.1 44 .4 513.8

Total 2542.9 2192.2 3709.0 2114.5 3902.8 3294.1 3548.5
a)See footnote in Table 4
Table 6. Sensory evaluation on oyster and mussel el frejotelialst &3l nte) 45aAE ek

hydrolyzates obtained by proteolysis

Items b Overall
‘—————\4 T
Proteases? Hydrolyzate® Flavor Taste acceptance

NE 0O 222 276 2.94
M 3.27 3.35 3.08
AL O 3.57  3.35 3.08
M 2.71 3.03 2.57
HT O 4.06 4.17 4.53
M 3.53 3.78 3.61
PP 0] 1.57 2.53 2.50
M 3.24 3.27 291
AF 0] 1.57  2.53 2.50
M 4.27 4.08 4.70
PA O 2,51 3.76 3.53
M 2,15 3.32 2.23
TH 0] 3.97  4.03 4.02
M 4.15  3.97 4.35

a)See footnote in Table 4, YO: Oyster, M: Mussel, Oyster:
L.SD=0.05 Flavor: 0.78 Taste: 0.88 Overall acceptance:
0.63, Mussel: LSD =0.05 Flavor: 0.98 Taste: 0.60 Overall
acceptance: 0.60
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