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Lipid Oxidation in Roasted Fish Meat

V. Changes in Heme Compounds in Roasted and/or
‘Reheated -White -Muscled Fishes -
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To determine changes of heme compounds on lipid oxidation during repeat heating in white muscled fish (yellowfin sole and yellow
croaker), myoglobin, metmyoglobin, total iron, nonheme iron and heme iron contents were analysed. Myoglobin content was decreased
in the step of repeat heating. Especially, it was decreased the most rapidly roasted at 180C for 20 min in fillet samples. The skinless
fillet roasted at the lower temperature resulted in the higher level of metmyoglobin associated with the reduced myoglobin. Regardless
of roasted temperature and time, total iron content was not change in contrast of raw meat throughout processing. Nonheme iron
content was increased, but heme iron content was decreased during roasted, heated and reheated.
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Table 1. Myoglobin contents (mg/g, dry basis) in the roasted, heated and reheated yellowfin sole and yellow croaker fillets

Samples Raw Roasted Heated Reheated
77+12 220C, 10min 55+1.3 (54+07)* 49+06 (50+£09)* 42104 (43+£08)*

Yellowfin sole 77+12 200C, 15min 5505 (50£08)* 47411 (44£03)* 37+£09 3712+
7712 180T, 20 min 49+ 02 (4.5+0.5)* 39405 (38£09)* 3.0£07 27£08)*
27+06 220C, 10min 23+03 (23+0.1)* 19+05 Q0+06)* 1608 (13+07)*

Yellow croaker 27106 200C, 15min 23+07 (2.1+04)* 18+08 (19+02)* 17404 (16 05)*
27406 180T, 20min 1.8+0.8 (1.9+0.7)* 1.7£01 (1.5+0.5)* 1.5+09 (15+06)*

Heated samples were prepared at 200C for Smin with roasted and stored samples at 5C for 24 hrs.
Reheated samples were prepared at 200C for 5 min with heated and stored samples at SC for 24 hrs.

*Data in parentheses indicated the skinless fillets.
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Table 2. Metmyoglobin contents (mg/g, dry basis) in the roasted, heated and reheated yellowfin sole and yellow croaker fillets

Samples Raw

Roasted

Heated

Reheated

3.8£038
38+08
3808

Yellowfin sole

13102
13+02
13+02

Yellow croaker

220C, 10 min
200T, 15 min
180T, 20 min

220, 10 min
200, 15 min
180T, 20 min

517417 (503 £ L)+
55720 (590+2.2)*
687+ 14 (70.1 £2.5)*

542+ 16 (547 +19)*
53721 (553 +£14)*
638423 (642+1.8)*

66.1+27 (684+1.9)*
63.7£23 (698+26)*
769 +22 (742+ 1.D)*

648+22 (656+18)*
64.6+23 (65612.6)*
684420 (654+19)*

748420 (709 £ 1.1)*
766+ 16 (81.9+23)*
806+09 (813+14)*

687+28 (71.5+24)*
760+30 (76.6+2.6)*
75.6+32 (763 +£29)*

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

Table 3. Total iron contents (mg/100 g, dry basis) in the roasted, heated and reheated yellowfin sole and yellow croaker fillets

Samples Raw

Roasted

Heated

Reheated

50%0.1
5001
50%0.1

Yellowfin sole

50%02
50+02
5002

Yellow croaker

220C, 10 min
200T, 15 min
180T, 20 min

220, 10 min
200T, 15 min
180%, 20 min

51102 (50+02)*
51201 (51+£02)*
5002 (50+£0.D*

5102 (51+£0.1)*
5002 (51+£02)*
50+£02 (50 0.D*

50+01 (5.0£02)*
50£02 (50£02)*
50£02 (50+£02)*

51+02 (50+0.D)*
50102 (5.0+£02)*
51+01 (5.1+0.D*

5102 (5.1202)*
50£01 (51+0.)*
50+02 (50+0.1)*

50402 (501£02)*
50202 (50+02)*
50101 (51+02)*

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

*Data in parentheses indicated the skinless fillets.
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Table 4. Nonheme iron contents (mg/100g, dry basis) in the roasted, heated and reheated yellowfin sole and yellow croaker

fillets

Samples Raw Roasted Heated Reheated
1.0+ 0.06 220C, 10min 1320.04 (16 £0.07)* 191007 (1.8+0.04)* 20£0.11 (20+0.08)*

Yellowfin sole 1.0 +£0.06 200C, 15min 162 0.05 (1.5£0.07)* 191006 (1.9+0.08)* 21£012 (21+007)*
1.0+ 0.06 180T, 20 min 1.9+0.04 (2.1 £0.09)* 204010 (23£0.12)* 241008 (25+0.12)*
0.8 + 0.03 220C, 10 min 1.1 £0.05 (13£007)* 141007 (1.5£003)* 1.8+ 0.06 (1.8+£007)*

Yellow croaker 0.8 +0.03 200C, 15min  12£0.04 (13 £0.05)* 144004 (14£003)* 202008 (1.8+0.06)*
0.8 +0.03 180C, 20 min 1.5£007 (17+£006)* - 18+007 (20+004)* 21£009 (22+0.1D*

Heated and reheated conditions are the same as

*Data in parentheses indicated the skinless fillets.

explained in Table 1.
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Table 5. Heme iron contents (mg/100 g, dry basis) in the roasted, heated and reheated yellowfin sole and yellow croaker fillets

Samples Raw

Roasted

Heated

Reheated

40%0.13

220C, 10 min

Yellowfin sole 40+0.13 200C, 15 min
40+0.13 180T, 20 min
431022 220°C, 10 min
Yellow croaker  4.3+0.22 200C, 15 min
43+£022 180T, 20 min

37£017 (34+0.10)*
351016 (35+0.19)*
324008 (3.0+0.100*

40+019 (38+0.14)*
394007 (37+0.13)*
36+0.10 (33+0.14)*

311015 (321£007)*
324012 (3.1£0.10)*
30+0.13 (271009)*

37+0.16 (3.6+0.09)*
36+0.13 (3.6+0.11)*
324010 (3.1+006)*

304012 (3.12008)*
294013 (291011)*
26007 26+0.12)*

334016 32+0.1D*
3.1+0.15 (32+008)*
29+0.10 (2.8 +0.04)*

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

*Data in parentheses indicated the skinless fillets.
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