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Studies on Lipid in the Muscle of Skipjack (Katsuwonus pelamis)—II

Deterioration Pattern of major Lipid Classes
in the Muscle stored at 0°C

Jun-ichi NisumMoto*, Ryoichi HAraDA* and Hidemasa Mikr*

Abstract

The deterioration of lipids of minced skipjack muscle stored at 0°C was investigated from the
view-point of the decomposition of phospholipid (PL) and neutral lipid (NL).

The pattern of deterioration of muscle lipid expressed as the decrease in Cgg:4 acid of PL or
NL, showed that PL underwent more severe hydrolysis and oxidation than NL did, and also
oxidation of free fatty acid was more severe in early stage of storage. This pattern, therefore,
was assumed to be a characteristic of deterioration of skipjack muscle lipid.

The presence of lipolytic enzymes was determined by histochemical method, and it was noted
that in this case the stained colour, due to phospholipase action, of salts of liberated fatty acid
was positive in surface and deep muscles, while the stained colour, due to lipase action, of salts
of liberated fatty acid was negative in the fresh muscle.
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Table 1. Contents of fatty acids constituting neutral lipid, phospholipid
and free fatty acid of minced skipjack muscle.

Total lipid Total content of FA
Skipjack content (mg/100 g muscle)
(g/100 g muscle) NL PL FFA
A 0.80 242 354 44
B 0.67 — 262 —
C 0.86 296 99 35
D 0.57 228 66 20

FA: Fatty acid, PL: Phospholipid, NL: Neutral lipid,
FFA: Free fatty acid.
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Fig. 1. Changes in total contents of fatty acids constituting neutral lipid (NL), phospholipid (PL)
and free fatty acid (FFA) of minced skipjack muscle lipids.
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Fig. 2. Changes on contents of main fatty acids constituting NL, PL and FFA of minced skipjack
muscle lipids.
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Fig. 3. Changes of contents in Cgy:4 acid of PL.
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Fig. 4. Pattern of hydrolysis and oxidation expressed as variations of Cgy:4 acid content
constituting PL, and NL.
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Fig. 5. The proportion of NL, PL and FFA content to total lipid
content in skipjack muscle.
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Fig. 6. Changes of Cy,:¢ acid content in PL of skipjack muscle stored at 0°C.
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Table 2.
tissue of skipjack.

Intensity of stained colour of lipid in the muscle

Surface
dorsal muscle

Deep
dorsal muscle

+
4
— (&£)*
+

Total lipid #H
Phospholipid ++
Lipase — (+)*
Phospholipase +
H#t : positive (strong)
++ : »  (slightly strong)
+ : »  (common)
— : negative

*(): after storage for 10 days at 0°C
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Plate I.

Plate IIL.

Plate III.

Plate IV.

Explanation of plates

Location of lipid in the dorsal muscle.

Location of phospholipid and cholesterine in the dorsal muscle. (C) and (D)
are coloured by Smith-Dietrich’s method, and (E) and (F) are coloured by
Schulz’s method.

Location of lipase in the dorsal muscle.

Location of phospholipase in the dorsal muscle.
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