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Lipid Oxidation in Roasted Fish Meat

1L

Changes in Heme Compounds in Roasted and/or Reheated Dark Muscled Fish
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In order to elucidate the effect of heme compounds on lipid oxidation in roasted and/or reheated mackerel
and pacific saury, changes in myoglobin, metmyoglobin, total iron, nonheme iron and heme iron content were

measured.

Throughout the steps of roasting, heating and reheating,

myoglobin content was decreased more rapidly roasted

at 180C for 20 min in fillet samples than those roasted at 200C for 15 min or 220C for 10 min. When the skinless
samples were roasted at 180C for 20 min, about 38% of myoglobin in raw meat were remained. The skinless fillet
roasted at the lower temperature resulted the higher level of metmyoglobin due to the reduced myoglobin.
Regardless of roasted temperature and time, total iron content was retained the level of raw meat throughout
processing. 2 times of nonheme iron content was noted in the skinless fillet samples roasted at 180C for 20 min.
All samples, heme iron content was decreased much lower by roasted temperature and in absence of skin on fillet.
It was decreased about 33% when roasted at 180C for 20 min in the skinless fillet in case of pacific saury.
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(1) Myoglobin % metmyoglobin® &3
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heme 2 Schricker et al (1982)9] ol we} w1
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HME AN&Hoz Fadte AFoldrh FAY Ae
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o B9} Zo] wjxd 93 Zade FAJLH 53
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Bt} ol vl & off Fo FfE myoglobin
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% myoglobing A A g% FTHLER ¥&
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A3E 2742 By o Asfe] o] He RS
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Table 1. Myoglobin content in the roasted, heated and reheated mackerel and pacific saury fillets

Myoglobin content (mg/g, dry basis)

Sample
Raw Roasted Heated Reheated
220C, 10 min
164* 14 78 %08 (69 +04)* 38+01(13+06)* 13407 (04 £0.5)*
200C, 15 min
Mackerel 164+ 14 63105057020 16107019+ 04)* 03£03(03£08)*
180T, 20 min
164 * 1.4 55+0.7(54+09)* 23+10018+03)* 09+02(04*09)*
220C, 10 min
130+ 17 85+ 12(73+08)* 44+ 08 (44+03)* 26+ 06(28+08)*
200C, 15 min
Pacific saury 130+ 17 74+05(571 14)* 301206 (30 02)* 1.6+ 04 (20 £ 0.6)*
180C, 20 min
130+ 1.7 60 % 0.7 (50 £ 09)* 36+09(3.1+10)* 1.6 £ 09 (2.0 + 1.0)*

Heated samples were prepared at 200°C°for 5 min with roasted and stored samples at 5°Co for 24 hrs.
Reheated samples were prepared at 200C for 5 min with heated and stored samples at SC for 24 hrs.
*Data in parenthesis indicated the skinless fillets.
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Table 2. Metmyoglobin content in the roasted, heated and reheated mackerel and pacific saury fillets

Metmyoglobin content {mg/g, dry basis)

Heated

Reheated

Sample
Raw Roasted
220, 10 min
5602 824 +32(878 +2.7)*
200C, 15 min
Mackerel 56102 88.3+30 (886 1.5)*
180C, 20 min
5602 85.7+ 1.8 (894 £ 23)*
220, 10 min
21405 687 +34(73.0 £ 28)*
200C, 15 min
Pacific saury 21%05 724+31(768 £ 1.2)*
180C, 20 min
2105 76.7 +2.9 (80.6 £ 3.0)*

86.7 + 2.6 (885 £ 2.9)*
90.6 22 (914 1 26)*

894 +34(913 +3.0)*

729+ 23 (743 £20)*
753+ 19 (777 + 1.5)*

79.6 % 3.1 (832 £ 2.5)*

956 +3.3(96.1 £3.7)*
971 +25(963 £ 29)*

934+ 16(974 +3.1)*

80.0 = 2.7 (829 £ 2.0)%
853+ 34 (898 +2.6)*

882 + 33 (953 + 3.9)*

Heated and reheated conditions are the same as explained in Table 1.
*Data in parenthesis indicated the skinless fillets.

Table 3. Total iron content in the roasted, heated and reheated mackerel and pacific saury fillets

Total iron content (mg/100g, dry basis)

Sample
Raw Roasted Heated Reheated
220C, 10 min
6.8 + 024 68+017(67+022)* 68+030(68£0220)% 67+026(64%018)*
200C, 15 min
Mackerel 681024 68101368+ 0.19)* 67+027(67+019)* 67+£033(6.7%028)*
180T, 20 min
681024 6.7+£025(67+028)* 68+031(68£025)* 67+030(67+024)*
220C, 10 min
641017 641025(64+021)% 63+030(64+011D)* 64+015(65+027)*
200C, 15 min
Pacific saury 641017 65£019(6410200* 64£021(64%030)* 64+018(641023)*
180, 20 min
64+0.17 641023 (64+0200* 64+030(64+02D)* 641022 (64+0.28)*

Heated and reheated conditions are the same as explained in Table 1.

*Data in parenthesis indicated the skinless fillets.
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Table 4. Nonheme iron content in the roasted, heated and reheated mackerel and pacific saury fillets

Nonheme iron content (mg/100g, dry basis)

Sample
Raw Roasted Heated Reheated

220C, 10 min

1.9 + 0,05 311008 (32+012)* 321015332 009* 40008 (3.6+0.13)*

200C, 15 min .

Mackerel 1.9 £ 005 321014 (3512 00D* 342013(35+0.14)*% 38+0.11(39+0.15*
180T, 20 min

1.9 % 0.05 3540100371 01D* 372012(372007)* 3710.10(39+0.13)*
220C, 10 min

1.6 £ 0.08 261010(26+008)* 30+01229+0100* 32+015(32+019)*
200C, 15 min

Pacific saury 1.6 £ 0.08 27+0120281013)* 291007(29£015* 34+013(3.5+0.14)*
180T, 20 min

1.6 = 0.08 30401931 +£01D* 33+0.13(35+0.1D* 36+0.12(3.6+009)*

Heated and reheated conditions are the same as explained in Table 1.
*Data in parenthesis indicated the skinless fillets.

Table 5. Heme iron content in the roasted, heated and reheated mackerel and pacific saury fillets

Heme iron content (mg/100g, dry basis)

Heated

Reheated

Sample
Raw Roasted
220C, 10 min
49+ 021 374013 (3.6 £0.14)%
200C, 15 min
Mackerel 49+ 021 36017 (33+011)*
180T, 20 min
49+021 334007 (3.1+0.10)%
220C, 10 min
49+ 023 3810.18 (39 +0.14)*
200C, 15 min
Pacific saury 49 +023 38+0.12 (3.6 +0.15)*
180T, 20 min
49+ 023 34 +0.10 (3.3 +0.08)*

36+ 013 (3.5 0.17)*
33+008 (32+0.12)*

31£014 (3.1+0.15)%

34 +0.16 (3.5 £ 0.09)*
3512019 (35+0.12)*

3.1+ 0.10 (2.9 £ 0.07)*

281006 (28 £0.10)*
29 +0.09 (29 £ 0.05)*

304015 28 £0.13)*

324017 (33+£0.1D*
30 £ 005 (29 £ 0.08)*

29+0.13 (2.8 +0.09)*

Heated and reheated conditions are the same as explained in Table 1.
*Data in parenthesis indicated the skinless fillets.
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