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Preparation of Umami Peptides by Enzymatic Hydrolysis of Proteins from Aquatic Products
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(1. Institute of Agricultural Products Processing, Jiangsu Academy of Agricultural Science, Nanjing 210014, China;
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Abstract: The aim of this study was to prepare umami peptides from the hydrolysis of a mixture of meat from 3 different species
of aquatic products (silver carp, prawn and scallop) at a mass ratio of 1:1:1 with both flavourzyme and protamex at a mass ratio
of 1:1. The hydrolysis process was optimized using response surface methodology based on a Box-Behnken experimental design.
The effects of enzyme-to-substrate ([E]/[S]) ratio, hydrolysis temperature and hydrolysis time on degree of hydrolysis and
sensory evaluations were explored. The optimal hydrolysis conditions were determined as follows: [E]/[S] ratio 7.5%., substrate
concentration 30 g/100 mL, natural pH, hydrolysis 56 ‘C, and hydrolysis duration 5.9 h. Under these conditions, the degree of
hydrolysis of aquatic products and the sensory evaluation score of the hydrolysate obtained were 56.32% and 6.8, respectively,
close to the predicted values (55.17% and 6.9, respectively). The ultrafiltration of this hydrolysate resulted in 4 umami peptides.
Maillard reaction products of each umami peptide with molecular weight between 2.5 kD and 5 kD showed a strong umami and
non-bitter taste and no fishy odor.
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Table 1 Coded values and corresponding actual values of the
optimization parameters used in response surface analysis

, e
Kl R — B ML /°C C I 1) h
—1 5 50 4
10 55 5
15 60 6

#2 MMARBRERTTREGR

Table 2 Experimental design and results for response surface analysis

WK A B C Y1/% \
1 1 -1 0 50.29
2 -1 1 0 49.36
3 0 0 0 57.01 6.8
4 0 0 0 55.11 6.7
5 -1 -1 0 46.13 6.2
6 1 1 0 51.98 5.3
7 -1 0 1 46.12 6.6
8 -1 0 -1 41.32 48
9 1 0 -1 48.21 4.4
10 0 -1 1 52.09 5.8
1 0 0 0 58.32 6.6
12 0 0 0 55.28 6.7
13 0 0 0 56.69 6.7
14 0 1 -1 40.38 4.4
15 1 0 1 54.67 5.8
16 0 -1 -1 49.41 5.2
17 0 1 1 56.21 6.6
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Table 3 Variance analysis of the developed quadratic regression

models
N N Y1 Y2
IR Rl Prob > F SFJT A Prob > F
R 432.38 0.0035 11.56 < 0.0001
A 61.72 0.0098 1.20 < 0.0001
B 1.25 X 10° 0.9988 1.23 X 10° 0.7786
C 110.78 0.0022 4.50 < 0.0001
A2 0.59 0.0045 1.45 < 0.0001
B? 0.69 0.0520 1.00 < 0.0001
c? 81.88 0.0049 2.14 < 0.0001
AB 0.59 0.7409 0.063 0.0777
AC 0.69 0.7217 0.040 0.1424
BC 43.23 0.0218 0.640 0.0003
FH 28.02 0.0701 0.082 0.0666
R? 0.9250 0.9912
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Fig.3 Response surface and contour plots showing the effects of
hydrolysis time and temperature on sensory evaluation score
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Table 4 Optimal hydrolysis conditions providing maximum degree of
hydrolysis and those providing maximum sensory evaluation score
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Table 5 Protein recovery from ultrafiltration separation of hydrolysate
obtained under optimal hydrolysis conditions (X s, n=3)

Ao o3 ¥ Jiike (kD IR 1%
I > 10 27+03
11 5~10 53+04
I 2.5~5 19.8+0.8
IV <25 721+13

25 BEERAEVBAN [F) 23 3 oL 4173 1Y) Maillard [ b

X6 BBEBEAFSTREAS Maillard RNF=4)#BE LR
Table 6 Sensory evaluation scores of Maillard reaction products of
hydrolysate fractions with different molecular weights

415 1 (>10kD) II(5~10kD) III(2.5~5kD)  IV(< 2.5kD)
EEVESY 20+£03 53104 6.8 £0.2 56+0.5
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Table 7 Amino acid composition of fraction 111
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