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Destruction of Heme Pigment in Sardine by the Roasting and its
' Effect on the Lipid Oxidation
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The accelerated oxidation mechanism of lipids in cooked sardine was studied. Lipids in dark
meat of roasted sardine stored at 5°C showed significantly higher TBA values than those in ordi-
nary meat. The dark meat also had greater amounts of total lipids and total iron than the other
portions of sardine, and the heme iron in the dark meat liberated the non-heme iron by the roa-
sting. The lipid oxidation in sardine was significantly reduced by the addition of nitrite before, or
EDTA after the roasting. From these results it was concluded that the increased rate of lipid

oxidation in dark meat of cooked sardine must be due mainly to the non-heme iron released by

the roasting.
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©—® Raw:; O-~-O 100°C-15min ;

O+ —0O 100°C-30min ; O- -—O 100°C~45min ;

Oreeere O 170°C-30min ; O——O 200°C-15min

. Changes of TBA value in sardine during stor-
age at 5°C after roasting under several condi-
tions
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Fig.2. Changes of TBA value in different portions of sardine
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Table 1. Weight, lipid content, and moisture content in different

portions of fresh sardine

Lipid
Portion Weight - o M(()ig/stSJre
(g/sardine) 2/100g of edi-
& (g/100g wt.) ble portion) ?
Sardine 71.1+3.2 — — —_
Edible portion 44.8+5.9 19.4+3.0 19.4+3.0 68.3+1.8
(100.0)
Ordinary meat 24.2+0.2 5.6+0.2 3.03+0.18 73.6+1.5
(54.2+0.7)
Dark meat 11.6+1.4 36.3+3.1 9.51+0.79 60.1+0.8
(26.2+1.9) ’
Skin 8.6+0.2 37.3+4.3 7.09+0.82 42.6+2.1
(19.0+0.3)

All data are the mean+=SEM of five analyses.
Figures in the parentheses represent percentages on an assumption that the

value of edible portion is 100.

Table 2. Effect of heat treatment on the total iron
and non-heme iron content in differnt
portions of sardine

Total Non-heme

. : Percent-
Portions Treatment tron - iron age*
(mg/100g dry wt.) &2
All of Raw 4.39 1.37 31.2
edible 100°C—15min — 2.11 48.1
portion 100°C~30min — 2.33 53.1
100°C—45min — 2.44 55.6
170°C—30min —_— 3.00 68.3
200°C—15min - 2.14 48.7
Ordinary Raw 1.97 0.55 27.8
meat 100°C—30min — 1.14 58.0
170°C—~30min —_— 1.57 79.4
200°C—15min — 1.47 74.4
Dark Raw 9.52 5.34 56.1
meat 100°C—30min —_ 9.72 102.1
170°C~—30min — 9. 86 103.7
200°C—15min — 9.63 101.1
Skin Raw 1.69 0.84 49.5
100°C—30min — 0.99 58.5
170°C—30min —_ 1.42 84.3
200°C—15min — 1.09 64.7

* (Non-heme iron/Total iron) X100
All data are the mean of tripricate analyses.
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Table 3. Effect of the addition of EDTA or Nitrate on the TBA

value in sardine

MA(X10% pmoles/100g dry wt.)

Non-heme
Treatment :
iron(%) 0day 2 day* 4 day*
Raw 46.2 0.153 0.493 0.730
Heated (100°C—30min) . 87.2 0.325 1.174 1.493
Added 2% EDTA to raw — — 0.341 0.452
Added 4% EDTA to raw — — 0.259 0.320
Added 2% EDTA after heating — — 0.488 1.502
Added 4 % EDTA after heating — - 0.419 1.416
Added nitrite (156ppm)
and then heated 65.8 0.069 0. 456 0.919
Added nitrite (312ppm)
and then heated 48.0 0.050 0.183 0.618

All data are the mean of tripricate analyses.

* in refrigerator
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