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Changes of Taste Compounds and Sensory Qualities
during Storage in the Seasoned and Smoked Product
of the East Sea Skipjack Tuna (Euthynus pelamis)
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Powder and liquid products of the seasoned and smoked fish were manufactured with small-sized skipjack
tuna (Euthynus pelamis) captured in the East Sea, Korea. The property changes of nucleotides and their
related compounds, amino acid, and sensory attribute during storage were analyzed. IMP content was the
highest among the nucleotides and their related compounds followed by inosine in both powder and liquid
products. Nucleotides and their related compounds of the powder product increased slightly as storage
period increased, while those of liquid product were constant. Glutamic acid (15.6%), aspartic acid (10.7%),
and lysine (9.3%) were major amino acids of the power product, while histidine (36.2%) and taurine (10.6%)
were high in the liquid product. Free amino acid contents of liquid product increased during storage periods.
There was no significant difference in the concentration of nucleotides and their related compounds, and
composition of free amino acid between the products with/without liquid smoke. Aroma and acceptance
were good in both products, while bitterness and sweetness were poor.
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Table 1. Changes of nucleotides and their related compounds of the seasoned and smoked skipjack tuna powder products

with vacuum packages stored at 25T (mg/100 g)
Storage period (day)
Nucleotides
and their related Package 0 60 120 180
compounds
sSsp! SSPL? SSP SSPL SSP SSPL SSP SSPL
ATP Control - - - - - - - -
Vacuum - - - - - - - -
ADP Control 26.3+0.2°  26.310.1 24.310.3 25.7+0.1 22.9+1.2 24.3+0.8 20.9+0.8 23.0+0.8
Vacuum 26.310.1 26.310.1 25.2+0.2 26.31£0.2 23.210.4 25.110.2 23.210.1 25.0+1.3
AMP Control 82.5+0.4 82.5+0.8 79.6+1.6 82.1+£0.5 80.9+1.1 85.6+1.7 79.9+0.8 84.2+1.3
Vacuum 82.5+0.3 82.5+0.7 80.5+0.5 82.7+0.4 81.2+0.5 86.5+0.8 81.320.6 86.4+0.7
IMP Control 556.3+0.9 556.320.8 550.2+1.7 553.110.8 549.521.4 549.3t1.1 542.2+1.2 549.3+0.9
Vacuum 556.3+0.8 556.3+0.7 551.2+1.5 553.6+0.5 549.8+1.1 550.2+0.8 550.0+0.7 550.2+0.5
| . Control 125.2+1.0 125.2+1.2 122.2+1.7 123.6x0.4 120.3x1.4 119.6+0.9 118.3‘i0.3 119.5+1.4
nosine Vacuum  1252+0.8 1252:0.9  123.240.9 1241303  120.6£1.0 120.5:0.9  120.1:0.2 120.5:0.9

'Seasoned and smoked skipjack tuna powder product. *Seasoned and smoked skipjack tuna powder product

smoke. *Mean=SE.

with liquid
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Table 2. Changes of nucleotides and their related compounds of the seasoned and smoked skipjack tuna liquid product

stored 5 and 25T (mg/100 mL)
Storage period (day)
Nucleotides
and their related Temp. (°C) 60 120 180
compounds
LES' LESL? LES LESL LES LESL
5 - - - - - -
ATP 25 i i ) i i i
ADP 5 82.4+0.8° 80.9+0.3 82.910.4 82.010.2 80.11£0.2 80.1+0.1
25 82.4+0.3 82.1+0.2 83.410.1 83.240.3 80.3+0.5 80.5+0.7
AMP 5 184.2+0.5 182.7+0.2 184.7+0.4 183.8+0.6 180.2+0.4 180.2+0.8
25 184.2+0.3 183.9+0.4 185.240.3 185.0+0.1 180.2+0.3 184.2+0.3
IMP 5 306.0+0.1 304.5+0.7 306.5+0.6 305.60.2 300.1+0.3 295.2+0.9
25 306.0+0.3 305.7+0.1 307.0+0.3 306.810.9 303.3+0.5 294.2+0.8
Inosine 5 287.240.3 285.7+0.1 287.7+1.4 286.8+0.2 287.2+0.4 287.1+0.6
25 287.2+x1.4 286.9+0.8 288.2+0.8 288.0+1.1 280.2+0.6 284.5+0.5

L1qu1d product of seasoned and smoked skipjack tuna powder.

powder with liquid smoke. *Mean=SE.
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Table 3. Total amino acids of the seasoned and smoked

skipjack tuna powder product (mg/100 g)
Amino acid SsP! SsPL?
Aspartic acid 39.8 (10.7)° 48.0 (10.6)
Threonine 17.8 (4.8) 22.0 (4.9)
Serine 14.2 (3.8) 17.8 (3.9)
Glutamic acid 57.7 (15.6) 71.0 (15.7)
Glycine 15.3 (4.1) 18.1 (4.0)
Alanine 21.2 (5.7) 25.6 (5.7)
Cystine 1.9 (0.7) 2.5 (1.6)
Valine 19.8 (5.3) 24.2 (5.3)
Methionine 10.5 (2.8) 11.9 (1.6)
Isoleucine 17.5 (4.7) 21.4 (4.7)
Leucine 284 (7.6) 34.8 (1.7)
Tyrosine 11.3 (3.0) 13.7 (3.0)
Phenylalanine 13.7 (3.7) 17.1 (3.8)
Lysine 34.4 (9.3) 43.9 (9.7)
Ammonia 4.8 (1.3) 6.0 (1.3)
Histidine 19.0 (5.1) 20.1 (4.4)
Arginine 21.5 (5.8) 27.0 (6.0)
Proline 22.3 (6.0) 27.6 (6.1)

Total 371.1 (100.0) 452.7 (100.0)

Seasoned and smoked skipjack tuna powder product.
*Seasoned and smoked sklpjack tuna powder product with
liquid smoke. Percentage in the parenthesis.
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Table 4. Free amino acids contents of the seasoned and smoked skipjack tuna liquid product stored at 25C
(mg/100 mL)
Storage period (day)
Amino acid ¢} 60 120 180
LES' LESL? LES LESL LES LESL LES LESL

Phoshoserine 1.7 (0.8%) 22 (1.0) 3.1 (0.9) 3.4 (0.9) 4.2 (0.8) 40 (0.7) 4.1 (06) 7.2 (1.0)
Taurine 23.1 (10.6) 22.4 (10.0) 35.7 (10.0) 417 (11.1) 60.5 (11.4) 61.7 (10.9) 74.9 (10.9) 83.5 (11.6)
Aspartic acid 11.1 (5.1) 13.2 (5.9) 0.7 (0.2) 0.8 (0.2) 0.7 (0.1)
Threonine 3.7 (1.7) 3.8 (1.7) 10.3 (1.5)
Serine 3.3 (1.5) 4.0 (1.8) 5.3 (1.4)
Sarcosine 9.6 (1.8) 5.1 (0.9)
Glutamic acid 5.5 (2.5) 72 (32) 10.7 (3.1) 14.3 (3.8) 15.9 (3.0) 23.8 (4.2) 17.2 (2.5) 28.8 (4.0)
Glycine 33 (15) 3.6 (1.6) 8.6 (2.3) 6.9 (1.3) 7.9 (1.4) 76 (1.1) 7.9 (1.1)
Alanine 9.2 (4.2) 10.8 (4.8) 17.3 (5.0) 19.2 (5.1) 26.0 (4.9) 27.2 (4.8) 31.6 (4.6) 28.8 (4.0)
Valine 5.7 (2.6) 6.3 (2.8) 12.1 (3.5) 15.0 (4.0) 18.0 (3.4) 17.0 (3.0) 14.4 (2.1) 16.5 (2.3)
Methionine 46 (2.1) 47 (2.1) 10.7 (3.1) 13.9 (3.7) 13.8 (2.6) 18.7 (3.3) 17.9 (2.6) 20.9 (2.9)
Isoleucine 50 (2.3) 54 (2.4) 8.0 (2.3) 10.9 (2.9) 13.3 (2.5) 13.0 (2.3) 17.2 (2.5) 19.4 (2.7)
Leucine 9.2 (4.2) 9.9 (4.4) 14.2 (4.1) 24.1 (6.4) 23.9 (4.5) 24.3 (4.3) 27.5 (4.0) 31.7 (4.4)
Tyrosine 6.5 (3.0) 4.5 (2.0) 9.4 (2.7) 10.5 {2.8) 11.1 (2.1) 19.2 (3.4) 17.2 (2.5) 19.4 (2.7)
Phenylalanine 7.0 (3.2) 52 (2.3) 10.7 (3.1) 11.7 (3.1) 15.9 (3.0) 22.1 (3.9) 23.4 (3.4) 26.0 (3.8)
Ethanol amine 0.0 (0.0) 0.7 (0.3) 0.7 (0.2) 0.8 (0.2) 1.6 (0.3) 0.6 (0.1) 2.1 (0.3) 2.2 (0.3)
Ammonia 6.8 (3.1) 6.3 (2.8) 10.4 (3.0) 11.7 (3.1) 20.7 (3.9) 22.1 (3.9) 19.2 (2.8) 20.1 (2.8)
Hydroxylysine 2.4 (1.1) 1.8 (0.8)
Ornithine 0.7 (0.3) 1.3 (0.6) 1.0 (0.3) 1.1 (0.3) 2.1 (0.4) 3.4 (0.8) 3.4 (0.5) 2.9 (0.4)
Lysine 7.9 (3.6) 9.6 (4.3) 2.8 (0.8) 196 (5.2) 18.6 (3.5) 20.4 (3.6) 227 (33) 237 (3.3)
Histidine 79.0 (36.2) 73.3 (32.7) 132.4 (38.2) 153.4 (40.8) 213.4 (40.2) 216.2 (38.2) 274.3 (39.9) 287.1 (39.9)
Anserine 7.6 (3.5) 9.4 (4.2) 10.4 (3.0) 16.2 (4.3) 23.4 (4.4) 21.5 (3.8) 26.1 (3.8) 30.9 (4.3)
Carnosine 7.4 (34) 47 (2.1) 4.9 (1.4) 9.4 (2.5) 12.7 (2.4) 16.4 (2.9) 19.9 (2.9) 15.1 (2.1)
Arginine 4.4 (2.0) 5.2 (2.3) 0.3 (0.1) 0.4 (0.1)
Hyproxyproline 2.2 (1.0)
Proline 3.1 (1.4) 3.4 (1.5) 4.2 (1.2) 26 (0.7) 7.4 (1.4) 7.9 (1.4) 3.4 (0.5) 3.6 (0.5)
Citrulline 1.4 (0.4) 0.8 (0.2) 4.0 (0.7) 0.7 (0.1)
a-Amino-n-butyric acid 0.3 (0.1) 04 (0.1) 0.6 (0.1)
Cystine 5.3 (1.0) 9.1 (1.6)
{3-Alanine 0.3 (0.1) 0.4 (0.1) 1.6 (0.3) 2.3 (0.4) 1.4 (0.2) 1.4 (0.2)
y-Amino-n-butyric acid 1.1 (0.2) 1.7 (0.3) 0.7 (0.1)
Total 218.3 (100.0) 224.2 (100.0)  346.7 (100.0) 376.1 (100.0)  530.7 (100.0) 566.0 (100.0)  687.4 (100.0) 719.4 (100.0)

1Liquid product of the scasoned and smoked skipjack tuna powder. 2Liquid product of the seasoned and smoked skipjack
tuna powder with liquid smoke. *Percentage in the parenthesis.
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Table 5. The dilution effect on sensory evaluation of the seasoned and smoked skipjack tuna liquid product

Factors
Dilution . .
(times) Color Aroma Saltiness Bitterness Sweetness Overall Taste Acceptance
LES' LESL®> LES LESL LES LESL LES LESL LES LESL LES LESL LES LESL
5 6.7° 65° 53° 54° 35° 35 220 2.1° 26> 24° 35°  3.6° 4.6° 4.5°
10 40° 42° 36°  34° 22° 23° 177 1.2° 23" 16° 26"  25° 3.4° 3.5°
25 28 29° 197 19° 137 14° 117 1.2° 16° 1.3 18 15° 1.5° 1.5°
Reference®  6.9° 5.0° 3.1° 2.5° 2.7° 3.5° 4.8°

'Liquid product of seasoned and smoked skipjack tuna powder.
L1qu1d katsuobushi on the market.

powder with liquid smoke.

’Liquid product of seasoned and smoked skipjack tuna

““Means with the same letter in the same column at each sensory attribute are not significantly different (p<0.05).

Table 6. Sensory evaluation of the seasoned and smoked skipjack tuna liquid product stored 5 and 257C

Storage period (day)

Factors Temp. 0 60 120 180
°C)

LES' LESL® LES LESL LES LESL LES LESL
Color 5 6.7° 6.5° 6.6° 6.4° 6.8° 6.8° 7.0° 7.0°
25 6.4° 6.3° 6.5 6.5 7.0° 6.8° 7.0° 7.0°
Ar 5 5.3° 5.4° 5.4° 5.5° 5.7° 5.5° 6.0° 5.8°
oma 25 5.1° 5.0° 5.7° 5.7 6.0° 6.0° 6.4° 6.2°
Saltiness 5 35 35 37" 3.6° 3.7° 3.8 4.1° 4.2°
25 2.8° 2.9° 3.2° 3.4° 4.1° 4.1° 4.3 4.3°
Bitterness 5 2.2° 2.1° 2.4° 2.2° 4.0° 3.8° 4.3° 45°
25 1.6° 1.5° 2.3 2.4° 3.9° 3.9° 43° 4.4°
Sweetness 5 2.6° 24° 2.8° 2.3 3.3° 2.9° 3.6° 3.2°
25 1.5° 1.6° 2.4° 2.3° 3.0° 3.0° 3.3° 3.2°
Overall taste 5 3.5° 3.6° 3.6° 3.8° 5.5° 5.3° 5.8° 5.6°
25 3.4° 3.1° 3.7° 3.47 56° 5.4° 5.8° 5.7°
Acceptance 5 46° 45° 48° 45° 4.4° 4.8 4.6° 4.7°
P 25 4.0° 4.3° 4.4° 4.6° 4.7° 4.6° 4.9° 4.8°

'Liquid product of the seasoned and smoked skipjack tuna powder
®Means with the same letter in the same column at each sensory attribute are not significantly

tuna powder with liquid smoke. *
different (p<0.05).
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Z9] §-7)4}, phenolr So] A|EHH| &3 AFsIYY) W&
o]m, o] ¥ o] o (fishy odor)E maskingA] 7] A& 2]

*Liquid product of the seasoned and smoked skipjack

A (acidity) &
It} (Oh and Lee, 1988a).
Aol A9 A1 ™, overall taste
of i dulde] Fajg ofvli=d
2 sl ot ey ﬁi (Lee and Kim, 2004)°l A]
AR 60dA o] FTRE] A AFANA v AEFT 71819 7]
o 7ol #7717k Mzl ghe Frtst e, ol
AlE Fol Eolgle ©id B ool 53 FAALNE F9
carbonyl StE-E 2] wh-g-o) osf ol Ao FFo|z}
1 Azbslo] At} (Gilbert and Knowles, 1975; Ruiter et al.,
1979; Oh, 1995). Ruiter et al. (1979)< A1FH A 2] amino group
7 FAF7] T carbonyl#e] 45 Ag-o] FH Hlo|EtiL
E_!“S]—_T’_ 812 ™, Caurie et al. (1974)< A9

ol Zjq i shglet.
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