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Abstract

A liquefied seasoning material was manufactured by using the enzymatic hydrolysis for the benefit of
highly effective utilization of cockle shell by-product, and their quality was investigated. The weight
ratio of by-product to whole cockle shell was 32.7%, and the contents of moisture and crude protein in
the raw cockle shell by-product were 83.1% and 10.7%, respectively. The optimal concentrations of pro-
tease such as Protease N. P.(Pacific Chemical Co.) and Alcalase(Novo co), used in order to reduced
the hydrolysis period, were effective at 4% (w /w), and optimal hydrolyzing time was 8 hours and after
8 hours were little changed. To improve flavor of the liquefied seasoning material, by Maillard reaction
used thermal treatment, addition of glucose was very effective. And addition in hydrolysate with 10%
glucose, 9% table salt, 2% starch and 0.5% caramel] were suitable for promotion of taste. Total nitrogen
and amino type nitrogen in the product were 1,607mg% and 1,264mg%, respectively. And the ratio of
amino type nitrogen to the total nitrogen was 78.6%. The major free amino acid were glutamic acid, ly-
sine, leucine, valine and aspartic acid, and content of glutamic acid was 1,027.5mg%.
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Table 1. Proximate compositions and body weig-
ht of whole cockle shell and by-product(%)

Component Whole Foot By-product
Moisture 82.3 80.6 83.1
Crude protein 10.8 12.3 10.7
Crude lipid 0.8 0.3 1.0
Carbohydrate 2.5 2.9 2.0
Crude ash 3.1 3.3 2.9
Salinity 1.3 1.1 14

pH 6.7 6.7 6.8
Weight, g 54.5+9.6 34.4+7.4 16.7£5.2
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Fig. 1. Influence of added enzyme concentration
on hydrolyzing activity of chopped cockle shell
by-product.
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Fig. 2. Influence of hydrolyzing time on the hy-
drolysis of chopped cockle shell by-product.
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Table 2. Effect of chemicals on the removal of unacceptable odor from cockle shell by-product hydrol-

ysate during heating at 100C for 60minutes

Chemical Flavor enhancement Remark
5% Cyclodextrin Effective Weak fishy odor
5% Ethyl alcohol Effective Weak odor

4% Glucose
4% Invert sugar

4% Skim milk Effective
5% Carotenoid Effective
5% Flavonoid Effective

Highly effective
Highly effective

Favorable odor
Favorable odor
Milk odor
Weak odor
Weak odor

Table 3. Sensory evaluation cockle shell by-product hydrolysate during heating at 100°C for 60 minutes

Additives
Taste Color
Glucose Table salt Starch Caramel
Control 4.6* 3.7
9 9 2 0.5 6.1 5.6
8 12 2 0.5 5.9 5.3
10 9 2 0.5 6.7 6.3
10 12 2 0.5 6.3 6.2
12 9 2 0.5 6.1 6.6
12 12 2 0.5 6.0 6.4

* Values in table : 1 ; not effective, 5 ; effective, 7 : very effective.

Values are significantly different (p<0.05).
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Table 4. Nitrogen and nucleotide contents of liq-

uefied seasoning prepared from chopped cockle
shell by-product(,mole/g)
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Table 5. Free amino acids of liquefied seasoning
prepared from chopped cockle shell by-product
(mg/100g, wet basis)

Raw cockle Cockle shell Raw cockle Liquefied

Compounds shell sauce Amino acids shell seasoning
ATP 0.84 0.66 Aspartic acid 112.7 352.7
ADP 1.02 1.27 Threonine 51.6 83.6
AMP 2.39 2.84 Serine 43.8 51.3
IMP - - Glutamic acid 178.5 1027.5
Inosine 0.21 0.57 Proline 38.9 74.3
Hypoxanthine 0.98 1.73 Glycine 91.7 253.8
Total nitrogen, mg% 1712 1607 Alanine 48.3 194.7
Amino nitrogen, mg% 56 1264 Cystine 26.6 39.8
Valine 56.1 357.3
Eht 9% #7bt Agsisich el m Aiel Ahe) o Methionne g e
T S} et A HE A IS FA0 sl Leucine 78:8 475:2
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Lysine 86.3 479.4
4.5 & Arginine 82.9 137.6
Mz $arge] 548 Hoiskel #F myelM sp Tryptophan 5.4 1.7
FERH AT 2, 7RSS A3 F gAY glucose Total 1053.2 4249.5
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