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The Interaction of Fish Proteins and Lipids
during Freeze-Dry and Storage
I. The Interaction of Carp Myofibrils and Fish Oil

Masahiko KunimoTo, K626 MaTsumoro and Kaichi Zama*

Abstract

Deterioration of fish products caused by autoxidation of highly unsaturated fatty acids
is particularly a problem in the utilization of dark-fleshed fishes.

This study was performed in order to determine the changes in lipid and protein moiety
from a mixture of carp myofibrils and sardine lipids, freeze-dried and stored under various
relative humidity environments.

Autoxidation of lipids occurred during the freeze-dry and the storage period. Humidity
of the environment effected the autoxidation of lipid moiety and the browning of protein
moiety. In a high humidity environment, peroxide value as well as thiobarbituric acid value
had a low value, whereas dimers and trimers of lipid increased. Browning of protein moiety
occurred more rapidly in high humidity environments than in lower ones. Loss of available
lysine was proportional to the browning of protein moiety, but little change in digestibility
of protein moiety was observed during the storage.
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Table 1. Changes in lipid moiety due to reaction with myofibril

Yield(%) POV TBA-V v R-index*
Sardine oil - 5.50 0.54 126.90 1.4834
Freeze-dried 90.3 38.77 3.46 92.90 1.4853
Stored under RH 0 68.3 448.08 39.34 32.90 1.4945
Stored under RH 32 70.1 347.01 23.39 44.73 1.4955
Stored under RH 75 69.5 87.09 3.60 53.41 1.4916

* Refractive index

Table 2. Mean molecular weight of each fraction of lipid moiety

Fraction I I 111 v v
Sardine oil 930 982 1115 1703 -
Freeze-dried 891 949 1100 1909 -
Stored under RH 0 920 994 1207 1995 2214
Stored under RH 32 903 960 1071 1809 2485
Stored under RH 75 928 966 1090 2089 2201
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Fig. 1. Chromatogram of lipid moiety on Bio-Sil A.
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Fig. 2. Changes in browning value of protein moiety.
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Fig. 3. Changes in digestibility of protein moiety.
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Fig. 4. Changes in the content of available lysine of protein
~ moiety.
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