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Abstract

In the process of tuna for food, the unprocessed parts of the whole fish range from 30 to 35%, which
are mostly used as animal feed stuff, and wasted. Thus, preliminary study on the recycling of the by-
product was done to ultimately produce highly valuable products. The study was performed on skin,
skin flesh, tail flesh, dark flesh and abdominal flesh of the tuna. First, crude protein was the most
abundant in the skin at 26.31%. About 21% of the crude protein were found in the other samples. Second,
crude fat was greatly obtained in the skin at 15.58%. Interestingly, only 0.75% of crude fat was found
in the dark flesh. Third, vitamin C and vitamin B group were highly measured in the abdominal flesh
and the dark flesh, respectively. Importantly, docosahexaenoic acid (DHA, C22:6 o -3) and eicosa-
pentaenoic acid (EPA, C20:5 @ -3) which are highly unsaturated fatty acids, were abundant in the
skin and skin flesh. To determine the effect of high temperature to the unprocessed parts, the samples
were exposed to steam for 30 min. After this processing, 15-methylhexadecanoic acid (i-17 : 0) were in—
creased in the skin flesh and the dark flesh. Furthermore, 3-hydroxytetradecanoic acid (3-OH 14 :0),
heptadecanoic acid (17 : 0), 2-hydroxyhexadecanoic acid (2-OH 16 : 0) and nonadecanoic acid (19 : 0)
that were not found before with steam were detected. The DHA and EPA in the dark flesh and the
DHA in the skin were stable, respectively, even after the treatment.
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Table 1. Proximate composition in tuna processing by -

products (%)

Skin Ski Tail Dark Abdominal
flesh M flesh flesh flesh
Moisture 7474 4850 7020 7619 7161
Ash 1.01 912 117 128 357
Crude protein 21,99 2631 2155 2146 2196
Crude fat 165 1558 601 075 1.40

Carbohydrate 061  0.45 1.07 033 1.46
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Table 2. Mineral contents in tuna processing by-products (mg/kg)
Minerals Skin flesh Skin Tail flesh Dark flesh Abdominal flesh
Na 943.33 2,966.47 1,281.07 630.92 2,218.77
P 2,194.92 13,603.03 1,643.81 2,251.17 1,468.60
K 3,692.59 1,266.98 3,074.69 4,646.24 4,030.37
Fe 10.86 5.60 10.37 60.53 10.54
Mg 298.89 753.22 256.60 305.57 492.06
Al 757 0.08 330.55 87.95 2,451.16
Cu 0.17 0.30 0.29 0.53 0.37
Ca 131.98 4,255.69 668.78 104.41 8721.76
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Table 3. Contents of vitamins in tuna processing by-

products (mg/kg)
Skin Ski Tail Dark Abdominal
flesh " flesh flesh flesh

Vitamin C 11615 1827 9319 97.34 176.56
Vitamin B, 3.44 277 276 4.26 2.98
Vitamin B 0.90 2.30 2.32 3.09 0.94
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methylenehexadecanoic acid(17 : 0%), octadecanoic acid
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Table 4. Amino acid composition in tuna processing by-products (mg/100 g)
Skin flesh Skin Tail flesh Dark flesh Abdominal flesh
Aspartic acid 1,678.30 1,885.82 1,795.34 1,800.80 1,957.79
Threoine 840.99 1,176.43 921.44 909.41 980.57
Serine 769.17 1,245.73 800.79 751.15 795.12
Glutamic acid 2,730.90 3,234.99 2,862.32 292751 299557
Proline 1,555.63 4,276.26 683.61 661.21 718.83
Glycine 1,787.38 9,140.99 932.31 92771 960.52
Alanine 1,486.36 4,771.81 1,181.25 1,184.92 1,281.20
Cystine 33.41 NDV 20.31 ND 70.52
Valine 860.22 873.90 991.13 1,047.98 1,200.73
Methionine 556.10 729.64 604.19 632.03 657.84
Isoleucine 706.55 488.03 906.14 978.16 1,085.68
Leucine 1,182.86 997.49 1,510.72 1,528.63 1,634.65
Tyrosine 488.59 248.34 701.87 714.48 766.70
Phenylalanine 6,180.80 769.96 712.15 708.19 799.83
Histidine 859.47 346.59 1,382.95 1,460.01 1,625.96
Lysine 1,849.06 1,724.98 2,160.92 221785 2,289.01
Arginine 1,750.77 3,425.55 1,401.38 1,415.15 1,497.82

UND means not detected.
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Table 5. Fatty acid compositions in tuna processing by-products (mg/kg)
Fatty acid Skin flesh Skin Tail flesh  Dark flesh Abdominal flesh
Tetradecanoic (14:0) 2,520.8 ND 29185 ND ND
Pentadecanoic (15:0) NDV ND ND ND ND
3-Hydroxytetradecanoic (3-OH 14:0) ND ND ND ND ND
cis-9-Hexadecenoic (16:1%) 5,000.0 ND 8,258.2 ND ND
Hexadecanoic (16:0) 11,028.0 6,136.4 37,566.1 1,296.1 862.3
15-Methylhexadecanoic (i-17:0) 7,153.3 79,739.2 2,652.0 264.2 212.1
cis-9,10-Methylenehexadecanoic (17:0) ND ND 1231.1 ND ND
Heptadecanoic (17:0) ND ND ND ND ND
2-Hydroxyhexadecanoic (2-OH 16:0) ND ND ND ND ND
cis-9,12-Octadecadienoic (18:2*'%) ND ND 1,338.8 ND ND
cis-9-Octadecenoic (18:1°%) 18,704.2 44876 39,770.0 1,126.0 519.1
trans-9-Octadecenoic (18:1%) 1,723.8 ND ND ND ND
Octadecanoic (18:0) 147,687.9 86,995.1 8,796.8 7387 421.6
cis-9,10- Methyleneoctadecanoic (19:0™) ND 14,7266 ND ND ND
Nonadecanoic (19:0) 3,310.5 ND 9,300.5 469.3 189.0
Eicosanoic (20:0) 9,300.5 16,152.3 ND ND ND

UND means not detected.

Table 6. Change of fatty acid compositions in tuna processing by-products after steaming for 30 min (mg/kg)
Fatty acid Skin flesh Skin Tail flesh Dark flesh Abdominal flesh
Tetradecanoic (14:0) 1,982.0 3,850.0 294.5 7117 77.8
Pentadecanoic (15:0) ND" 1,201.7 ND ND ND
3-Hydroxytetradecanoic (3-OH 14:0) ND 5,993.0 ND ND ND
cis-9-Hexadecenoic (16:1%) 3,959.5 6,760.2 574.6 1,1771 164.9
Hexadecanoic (16:0) 9,403.6 14,008.0 1,320.9 2,836.0 2,068.1
15-Methylhexadecanoic (i-17:0) 960.3 97,436.0 247.9 24,330.0 319.2
cis-9,10-Methylenehexadecanoic (17:0") ND ND ND 1,254.9 ND
Heptadecanoic (17:0) ND 7,2186 ND ND ND
2-Hydroxyhexadecanoic (2-OH 16:0) ND 6,980.4 ND 1,344.4 ND
cis-9,12-Octadecadienoic (18:2%'%) 7487 5,397.0 ND ND 89.1
cis-9-Octadecenoic (18:1%) 10,704.1 12,657.0 1,370.9 14,111.3 1,155.0
trans-9-Octadecenoic (18:1%) 1,100.1 1,711.5 ND 487.6 ND
Octadecanoic (18:0) 1,985.2 4,684.6 202.6 17515 650.5
cis-9,10-Methyleneoctadecanoic (19:0™) ND 21,550.0 ND ND 224
Nonadecanoic (19:0) 3,795.7 10,677.0 773.4 1,469.4 4,444.0
Eicosanoic (20:0) ND 996.1 ND 2,214.0 1226

UND means not detected.
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Table 7. Change of EPA and DHA in tuna processing by -
products after steaming for 30 min  (mg/kg)

Raw tuna Treated tuna
DHA EPA DHA EPA
Skin flesh 64,003.37 3759146 359826 1,886.18
Skin 63,012.91 7053881 53,142.51 ND
Tail flesh 39,769.10  46,684.38 NDV ND
Dark flesh 1541850 13,236.14 9,064.06 849273
Abdominal 11,279.27  16,249.66 71240  778.85
flesh

PND means not detected.
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