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Abstract

The functional sauce from shrimp byproducts (heads, shells and tails) was prepared and examined for its
characterization. The results of volatile basic nitrogen (VBN) suggested that shrimp byproducts were suitable
materials for preparing functional sauce. The shrimp hydrolysate, which was incubated with Alcalase for 30
min, showed excellent yield and ACE inhibitory activity. The concentrated sauce from shrimp byproduct was
high in crude protein, while low in VBN content and salinity when compared to commercial shrimp sauce.
The total amino acid content (23,095.2 mg/100 mL) of concentrated sauce from shrimp byproduct was higher
than that (4,582.5 mg/100 smL) of commercial shrimp sauce; also, the major amino acids were glutamic acid,
aspartic acid, arginine and lysine. The free amino acid content and taste value of concentrated sauce from
shrimp byproduct were 2,705.5 mg/100 mL and 81.0, respectively. The results on the taste value of concentrated
sauce from shrimp byproducts suggested that the major taste active compounds among free amino acids were
glutamic acid and aspartic acid.
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Table 1. Characteristics of commercial enzymes used in this experiment

Optimal conditions

Enzyme

Manufacture origin

Temp. (°C) pH
Alcalase 24 L FG 55~70 6.5~85 Bacillus licheniformis
Flavourzyme 500 MG 50 7.0 Aspergillus oryzae
Neutrase 0.8 L 45~55 6.0 Bacillus amyloliiensquefaciens
Protamex 1.5 MG 40 6.0~7.0 Bacillus sp.
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Table 2. Proximate composition and volatile basic nitrogen
(VBN) content of shrimp processing byproducts

Proximate composition (%) VBN
Moisture Crude protein Crude lipid Crude ash (mg/100 g)
69.6+0.3 10.7+0.1 2.0%0.1 149+06 106*t1.4

Values are the means*+standard deviation of three deter-
mination.
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Fig. 1. Hydrolysis degree of enzymatic hydrolysates from
shrimp processing byproducts incubated with various
enzymes for 2 hrs.

YMeans with different letters on the bars are significantly differ—
ent (p<0.05).
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Fig. 2. Angiotensin I converting enzyme (ACE) inhibitory
activity of enzymatic hydrolysates from shrimp processing
byproducts (2.0 mg/mL) incubated with various enzymes
for 2 hrs.

YMeans with different letters on the bars are significantly differ—
ent (p<0.05).
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Fig. 3. Hydrolysis degree of hydrolysates from shrimp

processing byproducts incubated by Alcalase for different

time.

YMeans with different letters on the bars are significantly differ—
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Fig. 4. Angiotensin I converting enzyme (ACE) inhibitory
activity of hydrolysates from shrimp processing byproducts
(2.0 mg/mL) incubated by Alcalase for different time.
YMeans with different letters on the bars are significantly differ—
ent (p<0.05).
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Table 3. Proximate composition and extractive-nitrogen
(Ex-N) of concentrated sauce from shrimp byproduct and
commercial shrimp sauce

Concentrated sauce Commercial

Components from shrimp s )
byproduct shrimp sauce
Proximat. Moisture 62.7+0.2 68.3+0.1
COfn l(r)ns?ﬁ‘i . Crude protein 23303 46402
( /180 Ly Crude ash 10.6+0.0 22.7+0.0
£ Crude lipid 1.2+0.1 02+0.1
Ex-N (mg/100 mL) 1,945.2+44.2 4959+25

Values are the means*+standard deviation of three deter-
mination.
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Table 5. Total amino acid contents (AA) of concentrated
sauce from shrimp byproduct and commercial shrimp sauce

Table 4. Volatile basic nitrogen (VBN) content, pH, Hunter
color value and salinity of concentrated sauce from shrimp

byproduct and commercial shrimp sauce

(mg/100 mL)

Concentrated sauce from Commercial

Components shrimp byproduct shrimp sauce

VBN (mg/100 mL) 238+2.0 478+19
pH 86+0.0 54+0.0
Hunt 16.0+05 32.4+0.1
urf er 34+03 85+0.0
iolzre 54+0.2 145+0.1

a E 81.3+09 66.5+0.1
Salinity (%) 152405 242+13

Values are the means*standard deviation of three deter-
mination.
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Concentrated sauce from Commercial

Amino acid shrimp byproduct shrimp sauce

Aspartic acid 2,112.6 (9.1)? 397.0 (8.7)
Threonine” 1,133.0 (4.9) 200.2 (4.4)
Serine 1,049.7 (45) 181.5 (4.0)
Glutamic acid 2,946.3 (12.8) 875.6 (19.1)
Proline 1,642.4 (7.1) 3156 (6.9)
Glycine 1,397.4 (6.1) 4955 (10.8)
Alanine 1,274.6 (5.5) 229.0 (5.0)
Cystine 3405 (1.5) 704 (1.5)
Valine" 1,129.9 (4.9) 195.2 (4.3)
Methionine"” 794.8 (3.4) 82.6 (1.8)
Isoleucine” 1,162.5 (5.0) 223.0 (4.9)
Leucine” 1,353.7 (5.9) 255.1 (5.6)
Tyrosine 7885 (3.4) 89.3 (1.9)
Phenylalanine” 1,354.0 (5.9) 224.7 (4.9)
Histidine 999.2 (4.3) 1265 (2.8)
Lysine" 1,671.9 (7.2) 3445 (7.5)
Arginine 1,944.1 (8.4) 276.7 (6.0)
Total 23,095.2 (100.0) 4,582.5 (100.0)

VEssential amino acid.
?The values in parentheses indicate the percentage of each
amino acid content to total amino content.
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Table 6. Free amino acid contents and taste values of concentrated sauce from shrimp byproduct and commercial shrimp

sauce

Taste threshold Concentrated sauce from shrimp byproduct

Commercial shrimp sauce

Amino acid

(g/100 mL)" mg/100 mL Taste value mg/100 mL Taste value
O-Phosphoserine - 39.1 (1.4) - 7.0 (0.5 -
Taurine - 144.3 (5.3) - 59.2 (4.2) -
Aspartic acid 3 59.6 (2.2) 19.9 737 (5.2) 24.6
Hydroxyproline - 414 (1.5) - 4.9 (0.3) -
Threonine 260 126.7 (4.7) 05 64.2 (4.6) 0.2
Serine 150 959 (3.5 0.6 481 (3.4) 0.3
Asparagine - 128.0 (4.7) - 36.3 (2.6) -
Glutamic acid 5 182.2 (6.7) 36.4 233.1 (16.6) 46.6
Sarcocine - 15.7 (0.6) - 45 (0.3) -
n-Aminoadipic acid - 337 (1.2) - 22 (0.2) -
Proline 300 99.1 (3.7) 0.3 445 (3.2) 0.1
Glycine 130 1356 (5.0) 1.0 126.7 (9.0) 1.0
Alanine 60 121.7 (45) 2.0 59.6 (4.2) 1.0
Citrulline - 0.0 (0.0) - 26.2 (1.9) -
n1-Aminobutyric acid - 3.8 (0.1) - 5.3 (0.4) -
Valine 140 124.1 (4.6) 0.9 67.4 (4.8) 0.5
Cystine - 18.8 (0.7) - 1.1 (0.1) -
Methionine 30 109.3 (4.0) 3.6 34.2 (2.4) 1.1
Cystathionine-2 - 10.7 (0.4) - 105 (0.7) -
Isoleucine 90 100.5 (3.7) 1.1 61.6 (4.4) 0.7
Leucine 190 180.9 (6.7) 1.0 85.8 (6.1) 0.5
Tyrosine - 152.9 (5.7) - 50.1 (3.6) -
B-alanine - 245 (0.9) - 3.3 (0.2) -
Phenylalanine 90 165.3 (6.1) 1.8 57.8 (4.1) 0.6
Homocys - 28.1 (1.0) - 1.3 (0.1) -
r—Aminobutyric acid - 7.0 (0.3) - 1.8 (0.1) -
Ethanolamine - 0.8 (0.0) - 4.2 (0.3) -
A-Hydroxylysine - 14.0 (0.5) - 10.7 (0.8) -
Ornithine - 36.8 (1.4) - 27.7 (2.0) -
Lysine 50 132.0 (4.9) 2.6 85.8 (6.1) 1.7
1-Methylhistidine - 13.9 (0.5) - 0.0 (0.0) -
histidine 20 79.4 (2.9) 4.0 19.6 (1.4) 1.0
3-Methylhistidine - 6.3 (0.2) - -
Anserine - 7.9 (0.3) - - -
Arginine 50 265.4 (9.8) 5.3 89.4 (6.3) 1.8
Total 2,705.,5 (100.0) 81.0 1,407.7 (100.0) 81.7

YThese data were quoted by Kato et al. (25).
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