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Optimization of Enzymatic Hydrolysis of Oysters and Amino Acid Composition and Nutritional Quality of Oyster Hydrolysates
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Abstract: The enzymatic hydrolysis of oysters with Protamex was optimized using one-factor-at-a-time and orthogonal
array design methods. The independent variables were hydrolysis time, enzyme dosage and temperature, and the response
was degree of hydrolysis. The solubility characteristics of oyster hydrolysates were evaluated by nitrogen solubility index
(NSI), trichloroacetic acid-nitrogen solubility index (TCA-NSI), and the amino acid score (AAS), chemical score (CS) and
essential amino acid index (EAAI) were measured for nutritional quality evaluation. The optimal hydrolysis parameters were
determined as follows: enzyme dosage, 30 AU/kg; temperature, 55 C; and time, 4 h, yielding a degree of hydrolysis of up
to 27.28%. The obtained hydrolysate contained 18 amino acids, being high in umami amino acids, with Glu being the most
abundant and essential amino acids accounting for 39.5% of the total amino acids, suggesting high nutritional value. At pH
4.0-7.0, the NSI of the hydrolsate was over 83%, and TCA-NSI was as high as 88.64% indicating good solubility.
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Fig. 1  Effect of Protamex dosage on the degree of hydrolysis of oysters
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Fig.2  Effect of hydrolysis time on the degree of hydrolysis
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Table2 Orthogonal array design with experimental results
WIS AMEEE/ (AUKg)  BEGEIN /M CEEAFRRIZIC KRR %
1 30 3 50 20.31
2 30 4 55 25.53
3 30 5 60 18.04
4 40 3 55 22.19
5 40 4 60 21.20
6 40 5 50 17.11
7 50 3 55 20.94
8 50 4 50 24.13
9 50 5 60 16.67
ky 21.293 21.147 20.517
k, 20.167 23.620 21.463
ks 20.580 17.273 20.060
R 1.126 6.347 1.403
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Fig.3  Solubility of oyster hydrolysate at different pH values
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Table3 Amino acid composition of oyster hydrolysate
RERATRAsp* 98.748 st R R lle 45.92
I FR Thr 46.903 AR Leu 72.207
24 5 B Ser 46.043 & R Tyr 43.669
BEIRGlu* 146.629 RN L Phe 63.841
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Table4 Nutritional evaluation in terms of essential amino acids
. W AR GEER
FEHL 70 497 61 81 53
FraRle 40 21301 68 49 56
B MLys 55 44659 81 6 68
FERThe 40 7912 70 4 6
VAl 50 26534 53 54 49
(2] Tp 10 18273 182 17 107

B+ RER MettCys 35 BM 68 4 50
ATRRRAFER TyrtPhe 60 63,979 106 86 74
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WREREEFEE, AR EAEIIEESER, 2RI
H) U G R R R R . TR LR IT 7 (AASHICS) 1
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