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Food Component Characteristics of Skipjack (Katsuwonus pelamis)
and Yellowfin Tuna (Thunnus albacares) Roes
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For the effective utilization of tuna processing byproducts such as roes of skipjack tuna (Katsuwonus pelamis)
and yellowfin tuna (Zhunnus albacores) as a food resource, the roes of skipjack and yellowfin tuna were
examined on food component characteristics and also compared to those of Alaska pollack (Theragra
chalcogramma). The concentrations of heavy metal in both roe of the skipjack and yellowfin tuna were
below the reported safety limits, therefore, these roes appeared to be safe as a raw material for food resource.
The contents of crude protein were 21.4% in the skipjack tuna roe and 21.5% in the yellowfin tuna roe,
which showed to be the major component in tuna roes. The prominent amino acids of total amino acids
were aspartic acid, glutamic acid, leucine and lysine, and these amino acids were comprise to be 38.4-41.2%
of total amino acid in both tuna roes. The total lipid content were 2.1% in the skipjack tuna roe and
2.0% in the yellofin tuna roe. The major component of total lipid was found to be triglyceride in both
tuna roes (skipjack tuna roe, 93.3%; yellowfin tuna roe, 92.0%), which was high in the compositions of
16:0, 18:1n-9, and 22:6n-3. The content of DHA in total lipid of the tuna roes (skipjack tuna roe, 29.9%;
yellowfin tuna roe, 36.3%) were higher than that of Alaska pollack roe (18.1%). Based on the results
of the proximate composition, mineral, amino acid and lipid characteristic, roes of skipjack tuna and yellowfin
tuna showed potential as a raw material for food.
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Table 1. Length and weight of roes from Alaska pollack
(Theragra chalcogramma), skipjack tuna (Katsuwonus

pelamis) and yellowfin tuna (Thunnus albacores) used in this
experiment

Fish roes
Alaska Skipjack Yellowfin
pollack tuna tuna
Length (cm) 8.5+0.5 15.2+1.9 21.2+20.0
Weight (g) 40.5+4.7 48.9+7.6 267.14£13.1

Values are the meanzstandard deviation of ten samples.
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Fig. 1. Photograph of roes from Alaska pollack (Theragra chalcogramma), skipjack tuna (Katsuwonus pelamis) and yellowfin

tuna (Thunnus albacores).
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Table 2. Proximate composition of roes from Alaska pollack,
skipjack tuna and yellowfin tuna

(g/100 g)
Fish roes

Alaska Skipjack Yellowfin

pollack tuna tuna
Moisture 75.6+0.0 71104 712101
Crude protein 19.3+0.2 21.4+0.0 21.5+0.0
Crude lipid 1.6+£0.2 2.1+0.2 2.0+0.1
Crude ash 1.4+0.1 1.9+0.2 1.9+0.0
Carbohydrate 2.1 3.5 3.4

Values are the meanzstandard deviation of three deter-
minations.
Carbohydrate = 100 — (moisture +ash + lipid + protein)
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Table 3. Heavy metal contents of roes from Alaska pollack,
skipjack tuna and yellowfin tuna

(mg/kg)
Fish roes
Heavy metal Alaska Skipjack Yellowfin
pollack tuna tuna
Pb 0.08+0.03 0.03+0.02 0.0410.03
cd ND ND ND
Hg ND ND ND
Cr ND ND ND

Values are the meanztstandard deviation of three deter-
minations. ND: not detected.
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Table 4. Mineral contents of roes from Alaska pollack,

skipjack tuna and yellowfin tuna (mg/100 g)
Fish roes
Mineral Alaska Skipjack Yellowfin
pollack tuna tuna
Mg 254+ 0.3 278+ 0.3 251212
Ca 40.2% 0.6 66.4+ 0.5 61.9+0.4
P 4004+ 5.7 386.1+ 6.4 371.5x3.3
K 459.0+10.1 381.1£13.8 3254154
Zn 9.8+ 0.1 156.2+ 0.3 12.2+0.2

Values are the meantstandard deviation of three deter-
minations.
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Table 5. Total amino acid (TAA) contents and compositions of roes from Alaska pollack, skipjack tuna and yellowfin

tuna
Alaska pollack Skipjack tuna Yellowfin tuna
Amino acid
g/100 g of roe % 9/100 g of roe % g/100 g of roe %

Aspartic acid 1,683.8+£29.8 9.0 1,817.8+37.0 8.9 1,777.8+27.3 8.6
Threonine 971.1+£16.9 5.2 1,041.5£18.1 5.1 1,047.2+16.3 5.1
Serine 1,177.8+14.4 6.3 1,179.2+14 .4 57 1,111.3£23.6 54
Glutamic acid 2,718.1£17.7 14.5 2,667.9+28.4 13.0 2,767.9+10.7 134
Proline 1,1154+16.0 6.0 1,217.8120.0 5.9 1,275.1+£18.3 6.2
Glycine 7783+ 2.9 4.2 892.5+10.5 43 899.2+8.7 44
Alanine 1,262.8+10.7 6.8 1,358.8+£37.1 6.6 1,395.4126.8 6.8
Cystine 83.7+1.7 0.4 147.8+2.2 0.7 175.3+1.8 0.9
Valine 1,099.7+5.8 59 1,472.3£39.3 7.2 1,487.7+31.1 7.2
Methionine 416.3+8.6 2.2 599.8+23.7 29 507.8+14.0 25
Isoleucine 1,037.9+27.8 5.6 1,177.4£28.7 57 1,204.8+37.7 5.8
Leucine 1,696.6+59.4 9.1 1,708.8+£63.9 8.3 1,759.2144.0 8.5
Tyrosine 536.7+8.1 29 441.9+£10.5 22 337.5£9.9 1.6
Phenylalanine 937.8+19.1 5.0 1,072.2+£25.8 52 1,035.4+28.1 5.0
Histidine 568.4+25.1 3.0 820.2+31.6 4.0 894.0£39.4 43
Lysine 1,606.9+24.3 8.6 1,688.1+40.8 8.2 1,745.1+49.6 8.5
Arginine 990.3+13.0 53 1,225.7+15.6 6.0 1,197.7+26.2 58

Total 18,681.5 100.0 20,529.7 100.0 20,618.6 100.0

Values are the meanzstandard deviation of three determinations.

Table 6. Total lipid (TL), neutral lipid (NL), and polar lipid
(PL) compositions of roes from Alaska pollack, skipjack tuna,

Table 7. Lipid class compositions of neutral lipid of roes
from Alaska pollack, skipjack tuna, and yellowfin tuna

and yellowfin tuna (%)
Fish roes Fish roes
Alaska pollack Skipjack tuna Yellowfin tuna Lipid class Alaska Skipjack Yellowfin
TL 16 2.1 2.0 pollack funa tuna

NL 1.31 (81.9x2.5) 1.96 (93.3x3.2) 1.84 (92.0+£1.8) Free sterol 16.0+2.1 31.1+24 34.8+3.3
PL 029 (18.1£1.3) 0.14 ( 6.7£1.4) 0.16 ( 8.0£0.1) Free fatty acid 44106 11.9£1.3 9.5¢3.2
The value in parenthesis means g/100 g of total lipid. Triglyceride 64.1£6.5 51.2£4.0 49.2+4.9
Sterol ester 15.5£1.6 5.8+13 6.5£1.3
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Table 8. Fatty acid compositions of total lipid (TL), neutral lipid (NL) and polar lipid (PL) of roes from Alaska pollack,

skipjack tuna and yellowfin tuna

(Area %)

Alaska pollack

Skipjack tuna Yellowfin tuna

Fatty acid
TL NL PL TL NL PL TL NL PL

14:0 2.1 21 20 1.3 1.8 1.0 1.0 1.2
15:0 0.2 0.2 0.2 . 0.7 0.8 0.7 0.6 07
16:0 21.9 21.2 20.5 254 26.2 19.8 221 225 20.1
17:0 1.2 1.0 0.4 1.3 1.6 1.6 1.5 14
18:0 2.2 1.9 23 6.6 11.5 6.4 6.2 8.2
19:0 0.1 0.1 0.1 0.3 0.0 0.6 05 0.6
Saturates 276 26.5 254 36.7 36.4 35.3 325 32.0 32.2
16:1(n-7) 54 6.0 57 39 42 21 22 33
18:1(n-9) 9.0 9.7 9.3 7.7 6.7 7.2 7.2 7.7
18:1(n-7) 58 5.8 6.3 29 2.3 2.5 27 36
20:1(n-11+9) 0.6 1.6 0.6 0.8 0.8 0.6 0.8 04
20:1(n-7) 1.1 0.2 0.3 0.3 0.3 0.0 0.0 0.0
Monoenes 219 233 222 151 1586 14.4 12.4 129 15.0
16:4(n-3) 0.2 0.2 0.1 3.6 0.8 3.8 38 0.1
18:2(n-6) 0.6 0.9 0.9 09 1.4 1.0 1.0 1.7
18:2(n-4) 0.1 0.1 0.1 0.3 0.2 0.0 trace 0.0
18:3(n-3) 0.2 0.2 0.3 0.2 0.0 0.3 0.2 0.3
18:4(n-3) 0.7 0.7 0.7 0.2 0.5 0.2 0.2 0.6
20:2(n-6) 0.3 0.7 04 04 0.7 04 0.4 0.7
20:4(n-6) 1.0 1.0 1.0 2.0 1.6 34 33 3.3
20:3(n-6) 0.0 0.1 0.3 0.0 0.0 0.1 0.3 0.0
20:3(n-3) 0.4 0.1 0.0 0.1 0.0 0.1 trace 0.2
20:4(n-3) 0.1 04 0.2 04 04 04 0.3 0.1
20:5(n-3) 251 259 27.3 45 57 4.3 55 4.6
22:3(n-6) 0.3 0.3 04 0.1 0.5 0.1 0.2 0.0
22:4(n-6) 0.2 0.2 0.0 0.6 0.4 0.8 0.7 0.4
22:5(n-6) 1.1 0.3 0.3 23 2.8 23 22 25
22:5(n-3) 21 1.3 14 . 1.7 1.4 1.4 1.2 2.0
22:6(n-3) 18.1 17.7 19.0 299 30.4 33.8 36.3 355 36.2
Polyenes 50.5 50.2 524 48.2 48.0 52.4 55.1 55.6 52.8

Values are the mean of three determinations.
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