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Abstract: The polypeptide compositions of three enzymatic hydrolysis products of skipjack tuna were studied, and
the peptide segment length was identified using liquid chromatograph-tandem mass spectrometry peptidomics. The results
revealed 2 395 peptide segments identified from three components, among which 266 and 1 342 peptides were identified from
peptides consisting of 3~7 and 8~25 amino acids, respectively. Most identified peptides contained 8~18 amino acids. The
ion scores of peptides with 3~7 amino acids were —0.207~207, whereas the most scores were in the range of 20.7~124. The
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ion scores of peptides with 8~25 amino acids ranged from 29 to 517, with the majority between 29 and 224. The correlation

between each component was greater than 0.8, indicating a strong correlation. Glutamate acid showed the highest polypeptide

content in the enzymatic hydrolysate of skipjack tuna. Myosin heavy chain contributed the largest number of peptide

segments. Myosin heavy chain and a-actin exhibited a relatively high protein abundance. Flavor prediction was performed for

some peptide segments with high ion scores. LVEEELD was the most frequently detected umami amino acid fragment, with

a frequency of 1.428 6. This fragment contained multiple active segments, such as D, E, EE, EEE, EL, EEL, and VE, and

had high taste richness. Some bitter amino acids were constituents of umami peptides, whereas sour and sweet amino acids

also contributed to the umami taste. Finally, adding the enzymatic hydrolysate of skipjack tuna to other seasoning products

influenced the flavor. These results provide a theoretical basis for the development of seasonings related to skipjack tuna.
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W Tropomyosin (6.09%)

W Vitellogenin recepdor isoform 1 (2.24%)

c2

[l Cytochrome ¢ oxidase subunit 2 (0.06%)
11 Cytochrome ¢ oxidase subunit IV isoform 2 (0.12%)
I Elongation factor 1-alpha (0.17%)
B Elongation factor 1-alpha (0.12%)

. Hemoglobin alpha chain 1 (0.81%)
I Hemoglobin beta chain (0.35%)

[ Cytochrome ¢ oxidase subunit 1 (EC 7.1.1.9) (0.06%)

B Fructose-bisphosphate aldolase (EC 4.1.2.13) (1.16%)
B Fructose-bisphosphate aldolase A (EC 4.1.2.13) (0.46%)

= Myosin heavy chain-2 (0.41%)

B0 Myosin light chain 1 (4.18%)

0 Myosin light chain 2 (5.05%)

10 Myosin light chain 3 (3.25%)

[ NADH-ubiquinone oxidoreductase chain 2 (EC 7.1.1.2)
(0.06%)

I NADH-ubiquinone oxidoreductase chain § (EC 7.1.1.2)
(0.12%)

W Parvalbumin (0.64%)

W Tropomyosin (7.96%)

Lactate dehydrogenasac A (0.71%)
Myh6 (0.06%)

B Myoglobin (1.30%)

B Myosin heavy chain-1 (35.84%)
B Myosin heavy chain-2 (0.32%)

B Myosin light chain 1 (4.67%)

B Myosin light chain 2 (4.47%)

I Myosin light chain 3 (3.18%)

B Alpha actin (23.46%)
[ ATP synthase protein 8 (0.06%)
B Beta-actin (0.19%)
[ Cytochrome b (0.06%)
Cytochrome ¢ oxidase subunit 1 (EC 7.1.1.9)(0.06%)
Cytochrome ¢ oxidase subunit IV isoform 2(0.06%)
Elongation factor 1-alpha (0.32%)
Elongation factor I alpha(0.13%) ht ¢ ] .
NADH-ub doreductase chain 2 (EC 7.1.1.2
Fructose-bisphosphate aldolase (EC 4.1.2.13) (1.30%) © 06%)" iquinone oxidoreductase chain 2 ( )
Fructose-bisphosphate aldolase A (EC 4.1.2.13) (0.45%) ) o ) )
NADH-ubi doreduct: hain 5 (EC 7.1.1.2]
Hemoglobin alpha chain 1(0.78%) 1 1% iquinane oxidoreductase chain 3 )
Hemoglobin beta chain 1 (0.45%) B Parvalbumin (0.71%)
Hemopexin (0.45%) B Tropomyosn (39%)

9 HEFEBETTEI L B E SEEUHRE
Fig.9 Pie chart of the proportion of the number of peptides contributed by each group of proteins
E:al:3~7HKk (<3kDa); a2: 825 ik (<3kDa); bl : 3~7 Ik (3~5kDa); b2: 825k (3~5kDa); cl: 3~7 Ik (5~10kDa);

c2: 8~25 fk (5~10kDa).
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Fig.10 Bar graph of the abundance of corresponding peptides for proteins
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Table 3 Frequency of gustatory active fragments in partial polypeptide sequences

EREN B SR XS

PREZF 5 " - - .

ok ok AR HeR ok
ELL 1.666 7 0.666 7 / / 0.666 7
DLE 1.000 0 0.666 7 0.3333 / 0.666 7
DLR 1.000 0 0.3333 0.3333 / 0.3333

LQL 1.000 0 / / / /

LLK 13333 0.3333 / 0.3333 /
LVEEELD 1.1429 0.857 1 0.428 6 0.285 7 1.2857
VITIGNE 0.428 6 0.1429 / 0.2857 0.1429
SMFEQSQ 0.1429 0.1429 / / 0.1429
LAEIEEL 1.000 0 0.5714 0.1429 0.2857 1.000 0
ELEEISE 0.714 3 0.7143 0.1429 0.1429 0.857 1
IIADLE 0.857 1 0.2857 0.1429 0.1429 0.428 6
NLTEEM 0.3333 0.3333 0.166 7 0.166 7 0.666 7
QLEDDL 0.8333 0.8333 0.8333 / 1.000 0
SILEEEC 0.571 4 0.428 6 0.285 7 0.1429 0.7143
NEELEAM 0.714 3 0.571 4 0.1429 0.2857 1.000 0
HIEEEI 0.500 0 0.500 0 0.3333 0.166 7 0.833 3
ITTNPY 0.3333 / / 0.166 7 0.166 7
NLEVSV 0.8333 03333 / 0.500 0 03333
NWGEGW 0.666 7 0.166 7 / 0.3333 0.3333
LTEEMA 0.3333 0.3333 0.166 7 03333 0.666 7
KLEQQVDDLEGSLEQEK 0.823 5 0.588 2 0.176 5 0.2353 0.647 1
EKSEYKMEIDDLSSNMEAVAK 0.523 8 0.476 2 0.1429 0.285 7 0.476 2
SSSLEKSYELPDGQVITIGNERF 0.608 7 0.304 3 0.043 5 0.217 4 0.304 3
AASSSSLEKSYELPDGQVITIGNER  0.480 0 0.280 0 0.040 0 0.3200 0.280 0
NLQQEISDLTEQIGETGK 0.3889 0.277 8 0.055 6 0.166 7 0.3333
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Fig.11 Sensory evaluation of skipjack fish enzymatic

hydrolysate compared with other soy sauce products
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