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Abstract

This study was conducted to investigate on food component characteristics of seafood cooking drips
(skipjack tuna cooking drip, octopus cooking drip and oyster cooking drip) as a source of functional seasoning.
Heavy metal contents of seafood cooking drips were below food safety level. Among seafood cooking drips
concentrated to 5 folds, the crude protein content was the highest (18.1%) in skipjack tuna cooking drip (SCD).
The free amino acid content and taste value were higher in SCD than in other seafood cooking drips, and
the major free amino acids were glutamic acid and aspartic acid. Total amino acid content of SCD was 16.2
£/100 mL and the major amino acids were glutamic acid (11.9%), proline (9.2%), glycine (9.1%) and histidine
(11.5%6). SCD in comparison with other seafood cooking drips showed the highest angiotensin I converting
enzyme (ACE) inhibitory activity at ICso of 14.1 mg/mL. These results suggested that SCD could be used

as a source of functional seasoning.
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Table 1. Proximate composition, salinity and brix of seafood cooking drips

Seafood cooking dn'pl)

Components Skipjack tuna Octopus Oyster
Proximate Moisture 71.8401% 86.2+0.1° 80.2+0.4°
com ésition Crude protein 18.2+0.17 (64.5)” 7.440.2° (53.6) 6.8%0.1° (34.3)
( /]180 L) Crude lipid 0.6T0.2%(2.1) 0.7+0.1(5.1) 0.6£0.2% (3.0)
& Crude ash 87+0.6° (30.9) 49+0.2°(355) 10.4+0.1% (52.5)
Salinity (g/100 mL) 105+0.2° 6.30.2° 11.8£0.1°
Brix (°) 30.0£0.0° 15.0+0.0° 23.0£0.0°
Mercury 0.019+0.019° 0.022+0.002° 0.002+0.001°
Heavy metal  Cadmium ND? ND ND
(ppm) Lead ND ND ND
Chromium ND ND ND

UThe samples used in the experiment were concentrated to 5 folds.

PThe value in the parenthesis means g/100 mL of dry material.

PMeans with different letter within the same row are significantly different (p<0.05). “Not detected.
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Fig. 1. Extractive-nitrogen (Ex-N) contents of seafood
cooking drips.

The sample used in the experiment was concentrated to 5 folds.
Means with different letter on the bar are significantly different
(p<0.05).
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Table 2. Free amino acid contents of seafood cooking drips
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7} proline®] F3FE Wol o)Ll 2 A& 7o) whel] Tl
2to] 7} qlo e} ek gl
FAE Apsrel o] fejolv| Al ¥4 A3 (Table 2)& EH)
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Seafood cooking drip (mg/100 mL)”

Amino acid Skipjack tuna Octopus Qyster
Phosphoserine 13.8(0.6)” 26.6 (2.6) 24.1 (2.9)
Taurine 176.8 (7.9) 154.3 (15.2) 1425(17.2)
Aspartic acid 34.4(1.5) 389 (3.8) 172 (2.1
Threonine 576(2.6) 231(23) 23929
Serine 55.4 (2.5) 31.7(3.1) 22.3(2.7)
Asparagine 159 (0.7) 65.9 (6.5) 18.4(2.2)
Glutamic acid 138.7 (6.2) 164.2 (16.1) 85.8 (10.4)
Proline 79.2(3.5) 152.0 (14.9) 84.1 (10.2)
Glycine 47.4(2.1) 69.3 (6.8) 17.1 (2.1)
Alanine 102.3 (4.6) 74.3 (7.3) 39.9 (4.8)
Citrulline 285 (1.3) — 4.2(0.5)
a-Aminoadipic acid 6.0(0.3) 25(0.2) 1.5(0.2)
Valine 75.0 (3.4) 9.6 (0.9 20.9 (2.5)
Cysteine 4.4(0.2) 0.8 (0.1) 0.9(0.1)
Methionine 53.3 (2.6) 101 (1.0 16.6 (2.0)
Isoleucone 56.3 (2.5) 5.9 (0.6) 16.6 (2.0)
Leucine 107.0 (4.8) 11.4(1.1) 291 (3.5)
Tyrosine 69.1 (3.1) 11.1(1.1) 18.1 (2.2)
B-Alanine 3.0(0.1) 48.7(4.8) 93.1(11.2)
Phenylalanine 63.6 (2.8) 6.8 (0.7) 18.8 (2.3)
7 ~Aminobutyric acid 2.4(0.1) 45(0.4) 25(0.3)
Ethanolamine 8.2 (0.4) — 0.9 (0.1
Hydroxylysine 15.0(0.7) 2.8(0.3) 3.8(0.5)
Ornithine 19.7 (0.9) 4.40.4) 2777(3.3)
Lysine 136.5 (6.1) 155(1.5) 30.3(3.7)
Histidine 3944 (17.6) 19.2 (1.9) 13.2(1.6)
Anserine 327.6 (14.7) — —
Carnosine 525 (2.3) - —
Arginine 85.7(3.8) 64.7 (6.4) 54.9 (6.6)
Total 2,234.6 (100.0) 1,018.2 (100.0) 828.6 (100.0)

DThe sample used in the experiment was concentrated to 5 folds.

The value of parenthesis means g/100 g of amino acid.
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Table 3. Taste values of seafood cooking drips

Seafood cooking drip

Taste threshold

Amino acids (g/100 mL)" Sl?g}id{ Octopus Oyster
Aspartic acid 0.003 11.47 12.97 5.74
Threonine 0.26 0.22 0.09 0.09
Serine 0.15 0.37 0.21 0.15
Glutamic acid 0.005 27.74 32.84 17.17
Proline 0.3 0.26 0.61 0.28
Glycine 0.13 0.36 0.53 0.13
Alanine 0.06 1.25 1.24 0.67
Valine 0.14 0.73 0.07 0.15
Methionine 0.03 1.94 0.34 0.55
Isoleucine 0.09 0.63 0.07 0.18
Leucine 0.19 0.56 0.06 0.15
Phenylalanine 0.09 0.71 0.08 0.21
Lysine 0.05 2.73 0.31 0.61
Histidine 0.02 19.72 0.96 0.66
Arginine 0.05 1.71 1.29 1.10
Total 70.39 bl.b6  27.83

"The data were quoted by Kato et al. (9).
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Table 4. Total amino acid and mineral contents of seafood cooking drips

Seafood cooking drip (mg/100 mL)Y

Components Skipjack tuna QOctopus Qyster
Aspartic acid 1,102.4 (6.8)” 583.1 (9.2) 544.1 (9.3)
Threonine 664.9 (4.1) 302.3 (4.8) 262.3 (4.5)
Serine 653.7 (4.0) 319.7 6.1) 270.7 (4.6)
Glutamic acid 1,936.4 (11.9) 750.7 (11.9) 888.7 (15.1)
Proline 1,487.8 (9.2) 723.6 (11.5) 845.8 (14.4)
Glycine 1,472.7 (9.1) 344.2 (5.4) 458.2 (7.8)
Alanine 1,156.2 (7.1) 3305 (5.2) 390.6 (6.6)
Cystine 1435 (0.9) 263.8(4.2) 202.8 (3.4)
Amino acid Valine 601.8 (3.7) 1916 (3.0) 121.8 (2.1)
Methionine 481.5 (3.0) 14.1(0.2) 14.7 (0.3)
Isoleucine 4336 (2.7) 237.4(3.8) 168.0 (2.9)
Leucine 788.8 (4.9) 3226 (5.1) 239.8 (4.1)
Tyrosine 514.1 (3.2) 279.4 (4.4) 1824 (3.1)
Phenylalanine 580.7 (3.6) 268.2 (4.2) 229.4 (3.9)
Histidine 1,859.1 (11.5) 4529 (7.2) 3437 (5.8)
Lysine 1,140.0 (7.0) 4713 (7.5) 311.0 (6.3)
Arginine 1,196.3 (7.4) 464.0 (7.3) 404.2 (6.9)
Total 16,213.6 (100.0) 6,319.5 (100.0) 5,878.1 (100.0)
Calcium 31.4+1.1% 185+0.3 4794628
Phosphorus 296.9+10.6 998+16 226.3+£6.3
Mineral Magnesium 554*18 48.3£0.7 53.3%6.3
a Potassium 546.4+18.2 220.7+3.6 393.3+42
Iron 1.0£0.1 0.6*0.1 2.7+0.3
Zinc 26+0.1 09+0.1 1502
YThe sample used in the experiment was concentrated to 5 folds.
PThe value of parenthesis means g/100 g of amino acid.
Values are the means=standard deviation of three determination.
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ACE inhibition was determined with 15 nL of each hydrolysate.
The sample used in this experiment was concentrated to 5 folds.
Means with different letter on the bar are significantly different
(p<0.05). ND: Not detected.
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Fig. 3. Protection factor (PF)” of seafood cooking drips
usmg the Rancimat test.

UPF: TP (Induction period) of sample/IP of control.
The sample used in this experiment was concentrated to 5 folds.
Means with different letter on the bar are significantly different
(p<0.05).
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Fig. 4. Molecular weight distribution profile of seafood

cooking drip.
The sample used in the experiment was concentrated to 5 folds.
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