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Lipid Oxidation in Roasted Fish Meat
I. Rancidity in Roasted and/or Reheated Dark Muscled Fish
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Various chemical indices were analyzed to clarify the tendency of rancidity during the repeats of heating, so called
roasting, heating and/or reheating in dark muscled fish (mackerel and pacific saury). The total lipid contents of fresh
mackerel and pacific saury were 36.7% and 28.4% in saturated fatty acid, 33.0% and 20.2% in monoenoic acid,
and 29.9% and 49.7% in polyenoic acid, respectively. The ratios of unsaturated fatty acid (UFA)/Saturated fatty acid
(SFA) were 1.7, 2.5 and content of total lipid was 165% and 13.7%, respectively. Peroxide content gradually-
increased after roasting heating and reheating in mackerel while it decreased after reheating in pacific saury.
Thiobarbituric acid value also increased during roasting and heating in all the samples but decreased after reheating.
Acid value increased after roasting, heating and reheating in all samples, particularly it was high in pacific saury
which have a high composition of UFA. More conjugated dienes were formed when the meat was roasted at 180T
than at 200C or 220C, and in the fillet with skin than the skinless.
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Table 1. Fatty acid composition of total lipid of the

fresh mackerel and pacific saury (%)

Fatty acid Mackerel Pacific saury
Saturates
12:0 0.2 1.0
14:0 40 43
15:0 15 0.7
16:0 235 16.2
17:0 16 1.0
18:0 55 4.3
20:0 04 09
Total 36.7 284
Monoenes
16:1 6.4 48
18:1 19.8 10.7
20°1 4.6 35
2:1 2.2 12
Total 33.0 20.2
Polyenes
18:2 2.0 24
18:3 09 0.7
202 0.3 0.5
204 23 35
20:5 6.3 127
22°3 05 13
224 0.3 2.1
22.5 2.0 2.5
226 15.3 240
Total 299 497
UFA/SFA 17 25
PFA/SFA 0.8 18
Crude fat 16.5 13.7
content (%)
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Changes in peroxide value of the roasted mackerel and padific saury fillets during additional heat processing.

Heated samples were prepared by heating for 5min at 200C the fillets previously roasted and stored for
24 hrs at 5C. Reheated samples were prepared by heating for 5 min at 200C the fillets previously heated
and stored for 24 hrs at 5C W; Roasted fillet at 220C for 10 min, E; Roasted skinless fillet at 220C for
10 min, B; Roasted fillet at 200C for 15 min, B4; Roasted skinless fillet at 200C for 15 min, {]; Roasted
fillet at 180C for 20 min,[Z; Roasted skinless fillet at 180C for 20 min

4

Mackerel

ot ko

TBA (0.D/g solid, dry basis)

Heated

Roasted

Reheated

Pacific saury

ANANNAANRNNNAANNANNNY

Roasted Heated Reheate

Fig. 2. Changes in TBA of the roasted mackerel and pacific saury fillets during additional heat processing.
Symbols and additional heat processing conditions are the same as explained in Fig. 1.
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Changes in acid value of the roasted mackerel and pacific saury fillets during additional heat processing.

Symbols and additional heat processing conditions are the same as explained in Fig. 1.
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Fig. 4. Advances of conjugated dienes* in the roasted mackerel and pacific saury fillets through the additional
heat processing. Symbols and additional heat processing conditions are the same as explained in Fig.
1. * : Oxidized lipids which is expressed diene bonds as the absorbance at 232 nm of 0.1% lipids

solubilized in hexane.
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