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Main Components of White Spots Appearing on Surface of Mantle Muscle
of European Common Cuttlefish during Freezing Storage
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White spots were observed on the surface of the mantle muscle of European common cuttlefish
during freezing storage. To investigate the cause of production of the white spots, several con-
stituents of the spots were analyzed. Octopine, whose content was 42.7 %, was proved to be the main
component. The total amount of protein and peptide was 25.4%, so they were the secondary major
component. Water and ash content were 7.0% and 5.4%, respectively. On the other hand, microscop-
ic studies proved that the white spots were crystaline material like needles.
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Fig. 1.

Micrograph of the white spots.
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Table 1. Proximate composition and non-protein
nitorogen in white spots and mantle muscle (%)
" Crude protein Non-protein
Moisture (Total n?trogen) Ash nitorogen
White
spots* 7.0 96.3(15.4) 5.4 11.3
Mantle 735 22.8(3.65) 1.8 0.9

muscle

* White spots indicate crystaline material appearing on the surface of
the mantle muscle of European common cuttlefish during freezing
storage.
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Table 2. Free amino acids in white spots and man-
tle muscle (%)

Table 3. Quaternary ammonium bases and ATP
related compounds in white spots and mantle

(1)

White spots Mantle muscle muscle (%)
Taurine 2.15(2.3D)*%  0.70(2.26) White spots  Mantle muscle
Aspart1.c acid 0.00(0.00) 0.01(0.02) OT;ilgéﬂhylamme 1.38(1.48)*  0.67(2.52)
Threonine 0.05(0.05) 0.02(0.08) 3 )
Serine 0.06(0.06) 0.04(0.15) Trimethylamine 0.04(0.04) 0.01(0.02)
Glutamic acid 0.07(0.07) 0.03(0.10) Glycinebetaine 1.50(1.61) 0.93(3.51)
Proline 0.34(0.36) 0.33(1.26) Homarine 0.22(0.24) 0.07(0.26)
Glycine 0.05(0.05) 0.03(0.09) ATP 0.00(0.00) 0.00(0.00)
Alanine 0.06(0.07) 0.04(0.17) ADP 0.02(0.02) 0.02(0.08)
Valine 0.08(0.08) 0.02(0.09) AMP 0-11(0.12)  0.05(0.19)
Cystine 0.06(0.06) 0.01(0.02) IMP 0.04(0.04)  0.01(0.04)
Methionine 0.03(0.04) 0.02(0.09) Inosine 0.04(0.04)  0.01(0.04)
Isoleucine 0.04(0.05) 0.02(0.06) Hypoxantine 0.18(0.19)  0.08(0.30)
Leucine 0.06(0.07) 0.03(0.13) * Values in parentheses are the same as in Table 2.
Tyrosine 0.02(0.03) 0.01(0.05)
Phenylalanine 0.02(0.02) 0.01(0.05) Table 4. Octopine content in white spots and man-
B—Alanine 0.06(0.06) 0.21(0.79) tle muscle (%)
Lysine 0.04(0.05) 0.03(0.10) -
Histidine 0.02(0.02) 0.02(0.06) White spots mantle muscle
Arginine 0.62(0.66) 0.19(0.72) 42.70(45.91)* 1.07(4.03)
Total 3.82(4.11) 1.76(6.65) * Values in parentheses are the same as in Table 2.

* Values in parentheses indicate percentage to dry weight.
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Table 5. Protein and peptide in white spots (%)

Kjeldahl method Biuret method
25.6 25.4
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