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Abstract

Several extraction conditions of mussel were investigated for preparation of the extract as a natural shellfish
seasoning. The conditions studied were extraction temperature and time, addition of sodium phosphates and cit-
rate and hydrolysis with commercial proteolytic enzymes. The extracts were prepared by deshelling, grinding
and aqueous extraction followed by centrifugation and filtration. Extraction at 90°C for 40min showed the high-
est solids yield with less fishy and high umami taste. Among the several phosphates and citrate added, Na,PO,
and Na,P,0, at 1% level were most effective in terms of the yield and umami taste. The pH effects showed
that pH 10 resulted the highest solids yield of 28% with less fishy taste. Even though the effect of enzymatic
hydrolysis was not greatly different among the commercial enzymes tested, Protamex and Protease II were
somewhat better than other enzymes in taste. When the mussel were extracted by the combined conditions,
hydrolysis with Protamex followed by extraction at 90°C for 40min with addition of Na,PO, at pH 10, the
solid yields increased up to 30% which was about 58% improvement and high intensity of umami taste and

less fishy flavor.
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Table 1. Changes in the characteristics of mussel extracts during aqueous extraction at various temperatures

Temp Time Solid yield Absorbance Color Taste
O (min) (%) {600 nm) L a b umami fishy
80 20 15.71 0.19 7221 -0.97 +18.37 + A+
40 18.17 027 75.81 -0.75 +20.83. + ++++
80 17.02 0.29 79.91 -1.53 +21.08 + +++
90 20 17.41 0.23 79.86 -1.65 +19.22 + ++++
40 18.11 0.37 83.96 -1.04 +21.52 +++ ++
80 16.45 0.18 79.11 -1.48 +22.51 ++ +++
100 20 17.90 0.14 83.06 ~1.55 +22.18 + i+
40 18.48 0.12 83.65 ~147 +22.55 -+ it
80 16.65 0.17 85.83 -2.08 +25.33 ++ +++
Table 2. Effct of phosphates addition on the characteristics of aqueous extracts of mussel
Phosphates Concentration pH Solid yield  Absorbance Color Taste
(%) (%) (600nm) L a b umami  fishy
Control 0 6.25 18.11 037 7986, -104 +2L52 N ++
NaH,PO, 0.5 6.05 17.51 0.42 73.17 -1.00 +20.19 ++ +4++
1.0 5.90 16.80 0.52 68.26  -0.84  +17.83 +++ ++
1.5 5.80 16.05 0.59 69.53 . -129  +17.36 + ++
Na,HPO, 0.5 7.66 20.67 1.33 13.52 +1.88 + 8.04 ++ +++
1.0 7.96 20.99 2.29 1636  +220 +928 +++ +
1.5 8.11 22.54 3.68 25.30 +4.15 +13.48 +++ +
Na,PO, 0.5 8.44 22.18 0.60 14.61 +2.51 +8.74 ++ ++
1.0 9.53 24.53 1.64 22.11 +2.42 +11.74 ++++ +
1.5 10.23 25.52 4.49 29.37 +342 +15.39 +++ +
Na,P,0, 0.5 7.50 19.85 0.76 1545  +2.04  +895 it ++
1.0 8.32 22.32 2.04 1720 +2.21 +9.85 -t +
1.5 8.64 23.45 3.61 2534 +3.10 +13.20 +++ +
Sodium citrate 0.5 6.96 19.37 0.84 2433 4344 41232 ++ t
1.0 7.14 21.65 0.98 31.41 +446  +15.76 + ++
15 7.25 24.00 1.41 41.80  +4.50  +19.45 + ++
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Table 3. Effect of pH on the characteristics of aqueous extracts of mussel

oH Solid yield Absorbance Color Taste
(%) (600 nm) L a b umami fishy
Control 18.1] 0.37 79.86 -1.04 +21.52 +H+ ++
2.0 25.07 5.81 10.57 +1.91 +6.19 +++ ++
4.0 18.53 0.40 80.52 -1.13 +21.50 +++ +
6.0 17.26 1.77 27.51 +4.02 +12.84 ++ +++
8.0 23.68 5.99 11.93 +2.41 +7.07 ++ +
10.0 28.04 9.06 8.63 +3.07 +5.74 ++++ +
Table 4. Effect of enzyme addition on characteristics of aqueous extract of mussel enzymatic hydrolysis
Enzyme conc. Solid yield  Absorbance Color Taste
Enzyme
(%) (%) (600 nm) L a b umarmi fishy
Protamex 0.01 23.73 0.45 47.17 +0.26 +14.84 ++ +
0.05 24.06 0.53 54.08 +0.46 +17.91 ++ +
0.1 25.58 0.61 51.17 +0.65 +17.25 + +
Alcalase 0.01 22.34 0.42 50.82 +0.27 +14.91 ++ ++
0.05 2342 047 37.65 +1.14 +12.57 ++ +
0.1 24.04 0.52 49.56 +0.77 +15.48 ++ +
Protease A 0.01 2221 0.17 87.59 +1.31 +20.47 +H+ ++
0.05 24.29 0.07 §4.57 -2.84 +23.02 +++ ++
0.1 25.52 0.03 83.33 -2.80 +25.41 +++ ++
Protease 11 0.01 20.22 043 85.35 -2.03 +18.43 ++++ ++
0.05 21.99 0.39 88.80 -2.91 +19.33 +++ ++
0.1 23.40 041 §2.92 -2.17 +21.67 +++ +
Protease M 0.01 20.34 0.29 88.54 -2.58 +18.29 +++ ++
0.05 21.45 0.34 §9.32 -3.06 +20.85 ++ +
0.1 22.68 0.29 84.11 -2.43 +23.05 + +
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Table 5. Changes in the charateristics of mussel extracts as affected by time of enzyme hydrolys

Enzyme Hydrolysis time Solid yield Absorbance Color Taste
(min) (%) (600 nm) L a b umami fishy
Protamex 0.05% 30 20.77 0.24 52.35 +1.04 +19.94 +++ +
60 24.06 0.33 49.62 +0.99 +19.66 +++ +
90 2428 0.35 49.03 +0.76 +19.81 ++ +
Protease 11 0.01% 30 19.87 0.38 88.04 —2.81 +19.49 +tt ++
60 2111 045 87.95 -2.05 +19.12 ++ +
90 22.87 0.49 89.51 -2.47 +19.81 +4++ +

Table 6. Changes in the characteristics of enzyme-treated mussel extracts as affected by phosphates and pH adjusted

during extraction

i Solid yield Absorbance Color

Enzyme Phosphates pH (%) (600 nm) L ; 5
Protamex (0.05%, 60 min)  Na,PO, (1.0%) 2 27.20 041 83.28 -2.01 +26.35
9.53 27.86 057 59.55 +2.25 +26.17
10 30.53 0.99 25.70 +12.14 +17.34
Na,P,0,(1.0%) 2 2392 0.20 86.64 -2.29 +21.64
8.32 25.74 0.32 70.36 +0.48 +28.16
10 27.98 2.24 23.10 +3.04 +12.77
Protease IT (0.01%, 90 min)  Na,PO, (1.0%) 2 25.20 0.05 92.26 -3.i6 +17.17
9.53 24.86 0.03 71.79 ~1.96 +28.02
10 29.62 0.43 37.04 +10.03 +23.97
Na,P,0,(1.0%) 2 24.17 0.03 93.75 -3.26 +16.51
8.32 21.99 0.28 93.92 -3.87 +19.48
10 29.92 1.17 24.37 +8.05 +16.11
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Table 7. Results of sensory evaluation on mussel extracts as affected by phosphates, pH and enzymatic hydrolysis
Na,PO, (1.0%) Na,P,0, (1.0%)

Enzyme Sensory attribute F-value
pH 2.0 pH 95 pH 100 pH2.0 pH 9.5 pH 10.0
Protamex (0.05%) Odor Savory 3.00° 5.00% 4.88%* 3.88% 363 575 7.16"
Fish 5.38° 3.25¢ 3.88> 463 263 363" 5.60"
Taste Umami 5.88* 3.88° 6.88° 6.25°  6.00° 6.50° 443"
Fish 5.38 3.38 3.75 3.63 3.25 3.38 2.79
Odor Savory 4.75* 3.63° 5.00° 5.13°  3.63" 588 4,67
o Fish 3.25% 6.50 6.13° 300° 263" 513 11.32"
Protease 11 (0.01%) Umami  5.38° 3.50 6.38° 5.13%  4.00%  6.38° 6.58"
Taste Fish 375 6.25 488 438 413  3.63 3.64
** Mean scores follow by the same letter are not significantly
*P<(.05
**P<(.01
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