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Extraction methods for cultured sea mussels Mytilus edulis and the quality characteristics of resulting extracts were
investigated. The crude protein, carbohydrate and volatile basic nitrogen content of raw sea mussels was 15.2%,
1.9%, and 11.2 mg/100 g, respectively. Extracts were prepared using three different methods: hot-water extract (WE),
scrap enzymatic hydrolysate extraction (SE), and complex extraction (CE). The respective extracts contained 5.5%,
8.6%, and 6.6% crude protein; 281.7, 366.0, and 343.0 mg/100 g amino nitrogen,: and 2.0%, 1.1% and 1.8% salinity.
Their extraction yields were 689, 323, and 1,012 mL/kg. The CE method was superior to the traditional WE method
in terms of extraction yield, amino-nitrogen content, and organoleptic qualities, but not odor. Active taste components
were evaluated and the total free amino acid content of the WE and CE methods was 5,667.0 and 7,006.3 mg/100
g, respectively. The concentrations of major components (for WE and CE methods, respectively) were as follows:
glutamic acid (1,244.0 and 955.4 mg/100 g), taurine (987.9 and 746.8 mg/100 g), glycine (721.2 and 847.0 mg/100
), alanine (341.9 and 423.8 mg/100 g), arginine (265.5 and 376.5 mg/100 g), lysine (199.8 and 270.4 mg/100 g), and
proline (253.9 and 220.3 mg/100 g). In conclusion, these results demonstrate that there is potential for using the CE
method to expand the commercial utilization of sea mussels as a flavoring substance resource.
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Fig. 1. Flowsheet for the various sea mussel Mytilus edulis extracts
processing.
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Table 1. Proximate composition, volatile basic nitrogen (VBN) content and pH of raw sea mussel Mytilus edulis flesh

Proximate composition (g/100 g) VBN

Moisture Crude protein Crude lipid Carbohydrate (mg/100 g) PH

79.0£0.2 15.2+0.2 1.8+0.1 2.1£0.1 1.9£0.1 11.2+£0.3 6.40+0.01
Table 2. Proximate composition of the various sea mussel Mytilus edulis extracts (g/100 g)

Proximate composition
Extract* X ) —
Moisture Crude protein Ash Crude lipid Carbohydrate

WE 79.940.22 6.6+0.2° 2.9+0.12 0.4+0.12 10.2+0.22
SE 80.9£0.32 8.6+0.42 1.4£0.0° 0.5+0.12 8.6+0.2°
CE 80.6+0.22 7.4+0.2° 2.310.1° 0.4+0.0° 9.310.2°

WE, hot-water extract; SE, scrap enzyme hydrolysate; CE, complex extract. *Refer to the comment in Fig. 1. **Means within each column

followed by the same letter are not statistically different (P<0.05).

Table 3. pH, salinity, viscosity, NH,-N and VBN contents of the various sea mussel Mytilus edulis extracts

Extract” pH Salinity (%) Viscosity (cps) NH,-N (mg/100 g) VBN (mg/100 g)
WE 5.87+0.002 2.0£0.1° 11.7+0.22 264.6x0.2° 18.2+1.4¢
SE 5.98+0.022 1.1£0.0° 9.7+0.2° 358.4+0.5° 23.1£0.7°
CE 5.88£0.012 1.8+0.0° 10.410.4° 323.040.3° 21.742.1°

WE, hot-water extract; SE, scrap enzyme hydrolysate; CE, complex extract. *Refer to the comment in Fig. 1. **Means within each column

followed by the same letter are not statistically different (P<0.05).
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Table 4. Color values of the various sea mussel Mytilus edulis ex-
tracts

Color values
Extract®

a b AE
WE 25.65+0.022 2.38+0.02° 12.78+0.042 72.26+0.02¢
SE 13.89+0.01¢ 2.94+0.04°> 6.32+0.02° 83.20+0.012
CE 19.13+£0.07* 3.06+0.08> 8.81+0.05° 78.20+0.09°

WE, hot-water extract; SE, scrap enzyme hydrolysate; CE, com-
plex extract. *Refer to the comment in Fig. 1. “**Means within each
column followed by the same letter are not statistically different
(P<0.05).

Table 5. Yield and sensory evaluation of the various sea mussel
Mytilus edulis extracts

Sensory evaluation?

Yield

Extract (mL/kg)  Color  Taste  Odor ac(c)gst?rl]lce
WE 689+12 3.8+0.3° 4.2+0.2¢ 4.4+0.2° 4.2+0.3°
SE 323+18 4.1+0.2* 3.5+0.3° 3.6+0.2° 3.7+0.3°
CE 1,012+15 4.0+0.22 4.1+0.37 4.2+0.3° 4.1+0.4°

WE, hot-water extract; SE, scrap enzyme hydrolysate; CE, com-
plex extract. 'Refer to the comment in Fig. 1. “*Means within each
column followed by the same letter are not statistically different
(P<0.05). 25 scale score; 5, very good; 4, good; 3, acceptable; 2,
poor; 1, very poor. Means(n=7) within each column followed by
the same letter are not statistically different (P<0.05).
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Table 6. Free amino acid content and taste value of the various sea

mussel Mytilus edulis extracts (mg/100 g)
. . WE? CE?

Amino acid

Content Taste value®* Content Taste value®
Phosphoserine 69.7 70.0
Taurine 987.9 746.8
Urea 3514 572.9
Aspartic acid 95.4 31.8 105.3 35.1
Hydroxyproline tr 140.8
Threonine 135.5 0.5 209.1 0.8
Serine 96.6 0.6 151.4 1.1
Aspartic acid 150.2 528.8
Glutamicacid  1,244.0  248.8 9554  191.1
Sarcosine 7.6 48.5
Proline 253.9 0.9 220.3 0.7
Glycine 721.2 5.6 847.0 6.5
Alanine 341.9 5.7 423.8 71
AABA' 21.9 26.9
Valine 99.6 0.7 174.4 1.2
Cystine 27.8 58.2
Methionine 2.6 0.1 447 1.5
Cysthathionine 9.1 42.5
Isoleucine 67.5 135.0
Leucine 134.2 0.8 217.5 1.5
Tyrosine 56.0 103.0
B-Alanine 59.1 55.0
Phenylalanine 72.5 0.8 116.4 1.3
GABA! 5.2 1.5
Ethanolamine 10.6 16.2
Hydroxylysine 35 35.5
Ornithine 32.7 304
Lysine 199.8 4.0 270.4 54
1-M Histidine 75.2 84.0
Histidine 59.9 3.0 108.0 54
Carnosine 9.0 80.1
Arginine 265.5 5.3 376.5 75
Total 5,667.0 308.6 7,006.3  266.2
WE, hot-water extract; CE, complex extract. 'AABA,

a-aminobutyric acid; GABA, y-aminobutyric acid. *Refer to the
comment in Fig. 1. 3The data were quoted from Kato et al. (1989).
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