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Abstract

The changes of nucleotide and their related compounds, TMAQ, TMA and total creatinine content
of mackerel, pacific saury, yellow croaker and brown sole were investigated on heating conditions.
The results were as follows. The content of inosine was the highest in all fish commonly, and white
muscle fish showed higher than that of red muscle fish. The content of hypoxanthine showed increase
by heat treatment but other compounds showed decrease. The contents of TMAO showed 31.1, 26.2,
494 and 58.5 mg% in each sample of raw materials, and brown sole showed the highest content
than other fishes and TMAO contents showed decrease by heat treatment. The contents of TMA
showed 3.7, 5.8, 229 and 169 mg% in each sample, and pacific saury showed the highest content
than other fishes but TMA contents showed increase by heat treatment. The contents of total creatinine
showed 3412, 469.8, 52.3 and 87.6 mg% in each sample, and red muscle fish showed higher than
that of white muscle fish and the highest content was shown in yellow croaker. All fish species showed
decrease in contents of flavoring by heat treatment.
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Table 1. Contents of nucleotides and their related compounds on heat treatment conditions of fish meat

(umole/g, dry basis)

) Nucleotides and Steaming" Broiling?
Fishes Raw .
related compounds 100C 180T 200T 220
ATP 1.03 0.98 0.46 0.29 trace
ADP 0.28 0.21 0.17 0.13 trace
Mackerel AMP 8.64 10.86 9.57 9.29 711
Inosine 15.28 16.32 15.10 14.39 14.40
IMP 6.03 5.87 6.49 221 3.09
Hypoxanthine 0.28 3.72 6.80 7.47 6.64
ATP 1.04 0.76 0.52 trace trace
ADP 0.25 0.18 0.12 0.11 0.09
Pacific AMP 5.64 5.72 6.99 4.86 4.83
saury Inosine 17.34 16.42 16.79 16.86 15.69
IMP 6.44 6.51 427 5.94 6.01
Hypoxanthine 3.54 3.62 6.36 6.64 5.81
ATP 2.20 1.96 1.84 trace trace
ADP 3.24 311 297 trace trace
Yellow AMP 12.10 12.92 13.01 13.79 14.24
croaker Inosine 18.19 19.69 19.14 18.46 19.21
IMP 7.19 446 5.57 6.29 5.04
Hypoxanthine 31.23 5.85 6.40 7.35 5.83
ATP 592 4.04 3.86 trace trace
ADP 0.50 0.31 027 trace trace
Brown AMP trace 1.68 0.28 0.19 0.12
sole Inosine 331 1.26 1.34 trace trace
IMP 33.21 34.26 34.17 34.86 35.20
Hypoxanthine 1.34 341 343 440 348

DSteaming condition was at 100C for 10 min.

YBroling condition was at 180C for 20 min, 200C for 15 min and 220C for 10 min.

All values are means of triplicate determinations.
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Table 2. Changes in nucleotides and their related compounds during processing of fish meat

(umole/g, dry basis)

. Nucleotides and Steaming Broiling
Fishes related compounds Steamed ~ Warmed" Rewarmed”  Broiled Warmed  Rewarmed
ATP 0.98 0.89 trace 0.29 0.11 trace
ADP 0.21 0.17 trace 0.13 0.08 trace
Mackerel AMP 10.86 9.32 9.05 9.29 821 898
Inosine 16.32 15.27 16.45 14.39 15.27 15.01
IMP 5.87 5.96 16.04 221 3.39 3.36
Hypoxanthine 3.72 428 5.32 747 435 8.26
ATP 0.76 0.21 trace trace 0.09 trace
ADP 0.18 0.15 0.09 0.11 0.07 0.04
Pacific AMP 5.12 3.28 132 4.86 3.23 2.08
saury Inosine 16.42 16.21 15.43 16.86 16.30 17.20
IMP 6.51 7.21 6.67 594 6.30 6.21
Hypoxanthine 3.62 5.82 6.25 6.64 6.92 5.79
ATP 1.96 0.72 trace trace trace trace
ADP 3.11 2.88 2.17 trace 0.11 trace
Yellow AMP 12.92 6.45 3.21 13.79 7.65 4.32
croaker Inosine 19.69 20.10 21.24 18.46 19.52 19.86
IMP 4.46 521 4.06 6.29 5.01 5.97
Hypoxanthine 5.85 6.21 6.39 7.35 7.62 8.38
ATP 4.04 297 trace trace trace trace
ADP 0.31 0.16 0.13 trace 0.09 trace
Brown AMP 1.68 149 0.89 0.19 0.09 trace
sole Inosine 1.26 091 0.24 trace 0.21 trace
IMP 34.26 35.36 34,97 34.86 35.27 36.19
Hypoxanthine 341 3.52 3.72 440 3.89 3.38

"Warmed was performed at 200C for 5 min after storage of broiling sample at 4C for 24 hrs.
“Rewarmed was performed at 200C for 5 min after storage of warmed sample at 4C for 24 hrs.

All values are means of triplicate determinations.
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TMAOQO and total creatinine on heat treatment conditions of fish meat

(mg/100g, dry basis)

Broili

Fishes Compounds Raw Steaming - Ol, Ing -
180C 200C 220C
Mackerel TMA 3.7 11.5 139 14.3 14.6
TMAO 31.1 204 16.7 817.2 14.9
Creatinine 341.2 320.1 299.5 287.6 285.4
Pacific TMA 5.8 113 12.9 13.0 13.2
saury TMAO 26.2 17.5 15.7 154 14.8
Creatinine 469.8 410.2 408.7 390.5 3754
Yellow TMA 229 30.1 31.2 30.8 316
croaker TMAO 494 33.7 315 30.6 304
Creatinine 52.3 47.6 454 45.1 453
Brown TMA 16.9 18.6 214 22.1 20.5
sole TMAO 58.5 52.1 50.6 50.9 504
Creatinine 87.6 65.1 63.1 64.8 65.0

Steaming and broiling conditions described in Table 1.
All values are means of triplicate determinations.

Table 4. Changes of TMA, TMAO and total creatinine

during processing of fish meat (mg/100g, dry basis)

. Steaming Broiling
Fishes Compounds -
Steamed Warmed Rewarmed Broiled Warmed Rewarmed
Mackerel TMA 11.5 11.8 117 14.3 16.2 15.9
TMAO 20.4 19.6 19.2 172 13.1 125
Creatinine 320.1 318.1 319.5 2876 286.9 286.5
Pacific TMA 11.3 11.8 12.0 13.0 134 12.9
saury TMAO 17.3 16.5 16.1 154 14.2 14.4
Creatinine 410.2 415.2 410.1 390.5 388.3 387.6
Yellow TMA 30.1 31.0 311 30.8 316 32.2
croaker TMAO 33.7 316 311 30.6 302 29.8
Creatinine 476 46.2 454 451 4438 441
Brown TMA 18.6 19.2 18.9 221 22.6 22.5
sole TMAO 52.1 51.1 50.7 50.9 50.1 49.6
Creatinine 65.1 66.7 63.9 64.8 64.2 644

Warmed and rewarmed conditions described in Table 2.

All values are means of triplicate determinations.
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