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Abstract: Arctic bonito is abundant in nutrients, including taurine, various unsaturated fatty acids, and vitamins.
However, because of its coarse muscle fibers and obvious fishy and sour taste, it has low consumer acceptance and low
processing and utilization. Deacidification agents and binders were used in this study for deacidification and binding of arctic
bonito meat. The drying process after pressing and molding was also investigated to develop a palatable fish tidbit snack
by reducing the excessive sour taste of arctic bonito. The results showed that the optimal composition of the deacidification
agent was 0.6 wt.% sodium bicarbonate, 0.6 wt.% sodium citrate, and 0.6 wt.% sodium tripolyphosphate. The optimal binder
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composition was 6 wt.% tapioca starch, 3 wt.% maltodextrin, and 1.5 wt.% konjac gum. The optimal drying conditions of the

fish tidbit were as followsL drying at 60 ‘C for 5 h, followed by rehydration at room temperature in a sealed container for 1 h.

Under these conditions, the tidbits were caramel-colored and moderately hard, with notably high springiness and chewiness.

In addition, as the drying temperature was increased, the types and contents of alcohols, aldehydes, and pyrazines in the

tidbits gradually increased. Hexanal promotes the formation of a fatty aroma, and substances such as 2,5-dimethylpyrazine

and 2-ethyl-3-methylpyrazine provide a unique baking aroma to the final products. This study provides theoretical and

technical support for deacidification of arctic bonito and development of fish tidbit snacks.
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Fig.6 Physical picture of bonito tidbit at 60 'C

drying temperature
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Fig.7 Spectrum of volatile flavor compounds in fish grains at different drying temperatures
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Table 8 Volatile compounds in fish tidbit identified by GC-IMS
Gt AR

S L4 A X4 AR cas#  aFX RBEE T s APRAFAE

1 1-A 8% 1-Propanol C71238  CHO 10256 233.458 1.10973 Bk

2 1-THE ($4R) 1-Butanol (M) C71363  C,H,,O 11537 341.167 1.18264 K&k, £% #HiE%
30 1-TE (Z5R4K) 1-Butanol (D) C71363 C,H,,0 11535 340952 138217 RAk. £FABE%
4 1-RBE (34R) 1-Pentanol (M) C71410 CH,,0 1260.6 478.675 1.2541 ARE R

5 1-&BE (ZF4R) 1-Pentanol (D) C71410 CH,0  1260.8 478.983 1.51432 FREvk

5 6 3- A% 3-Pentanol C584021 CH,0 10993 286.474 1.422 63 ;‘%’5‘"";‘\ g f‘ G

7 1- LB 1-Hexanol Cl11273  CH,0 1340.6 607915 1.6278 MRS

8  2-WH-1-ABF  2-Methyl-1-propanol ~ C78831 C,H, O 1066.6 261.496 1.175 66 Bk, Bk
9  2-¥H-1-TH  2-Methyl-1-butanol ~ C137326 CH,0 12189 419.772 1.45402 Bk, #Eok
10 4-F4-2-K%F  4-Methyl-2-pentanol ~ C108112 C,H,,0  1168.5 357.747 127334 —

11 1- % -3-B% 1-Penten-3-ol C616251 CsH,,0 11105 297.01 134702 Hihok

12 1-3 i -3-B% 1-Octen-3-ol (3391864 CgH, O 14651 869.691 1.15921 B

13 Ak Propionaldehyde ~ C123386 C,HO 8049  138.756 1.1436 R ot Ak
14 2-FATEE 2-Methylbutanal C96173  CgH, O 9289  184.536 1.40153 Tk, &4=wk
15 KB (#4K)  Valeraldehyde (M)  C110623 C4H,0 10015 218395 1.193 87 7""4’7"; ij -
16 K# (ZF4K)  Valeraldehyde (D)  C110623 CH, 0 10008 217.985 1.417 44 MLU"; H;f o
17 TE ($4K) Hexanal (M) C66251  CgH,0  1097.4 284752 126775 Bs ek

18 TE (=F4k) Hexanal (D) C66251  CgH,0 10988 286.044 1.55797 B ek

% 19 (E)-2- LB (E)-2-Hexanal C6728263 C.H,,0 1201.8 397.831 1.15525 F kg

20  (B)-2-RMEE (E)-2-Heptenal (18829555 C,H,,0 13124 560.593 122941  JEWwk. &=
21 EgiS Nonanal C124196 CgH,O  1402.1 725.596 147736  fshick. H¥Evwk

22 5-WHRHEER($4K) 5-Methylfurfural (M)  C€620020  C H,O, 1547 1100875 1.13368  #f=wk. Bk

23 5{?%?% 5-Methylfurfural (D) ~ C620020 CHO, 1547.1 1101183 147498  i=vk. Hdhvk
24 2k TE Furfuraldehyde C98011  C4H,0, 14648 868.836 133524  f=vk. #k

25 (E,B)24-T=4® (E,E)-2,4-Hexadienal C142836  C.HO 1438.8 806.284 1.101 68 Pl I
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&R 8
Nk PREH %52 A case  aTA T LB ki
26 2-THE (#4%) 2-Butanone (M) C78933  CHO 9137 178201 1.06045 —
27 2-THE (=%4%)  2-Butanone (D) C78933  C,HO 9182  180.063 124468 —
28 2- 8Bl 2-Pentanone C107879 CsH,,O 10002  217.63 1366 54 RAk

29 2-TEA (#4K) 2-Hexanone (M) ~ C591786  C,H,0 10961 28376 1.19059 R4k, &bk
30 2-T8 (Z%4K)  2-Hexanone (D)  C3591786 C,H,,0 10946 282.598 149658  RA&vh. &k

32 31 2- R BA 2-Heptanone ClI0430 CH,O 1193 386902 12654 V";i 7;_: g‘ %
32 IR R R Cyclopentanone C120923 C,H;O 1178.7 369.59 1.124 04 TR
33 IR TER Cyclohexanone C108941 CH,,O 12938 531317 1.15374 PR
1-Hydroxy-2-

34 -7 35 -2- A R C116096  C;H,O, 12942 531.869 1.064 18 2Rk

propanone

35 3-#/&-2-TH  3-Hydroxy-2-butanone C513860 C,HO, 12945 532.422 1.32669 Fibvk, ek

36 T BR B Ethyl formate C109944 C,H,0, 8019  137.825 1.069 77 —
37 o BT B Butyl formate C592847 C,H,,0, 10332 238413 1.499 64 RAk
38 2-WATHEACHES Ethyl 2-methylbutyrate C7452791 C,H,0, 10523 251376 123008 H¥H%. R&%

39 TERT Bg Butyl acetate C123864 C(H,,0, 10843 274.68 123912 Bok, RAA
. . BERA. FRA,
s 40 RER T B Butyl propionate C590012  C;H,,0, 1150 337.076 1.28171 R Erk
41 T BT By Butyl butanoate C109217 C4H, 0, 1219.9 421.087 132598 il RAA
42 2-FATERTHE Butyl C15706737 CoH, 0, 12209 422401 13838  R&"k. T
2-methylbutanoate
43 3-FATE T8 Butyl C109193 CyH, O, 12924 529.107 138691 RAk
3-methylbutanoate
44 B BR LB Ethyl heptanoate ~ C106309 CoH,,0, 1337.7 602.759 1.406 99 RAA
45 25-=Wihekvd  2,5-Dimethylfuran  C625865 CgHO  951.3  194.284 1.37156 ek
46 2- TR rR 2-Ethylfuran C3208160 CH,O  966.8  201.31 130705  #abwk. BdEek
_ : : IR oA R,
% 47 23-=WHes  2,3-Dimethylpyrazine 5910894 CHgN, 13754 671.807 1.11775 ~ ook
EZ8
. . o] 5] vk . jgl\lli k|
f 48 2,5-=9%ikeksk  2,5-Dimethylpyrazine C123320 C(HN,  1336.7 601.102 1.102 79 TT**EQ,;;%*
é\ N
4 49 2-TH M 2-Ethylpyrazine ~ C13925003 C HgN,  1347.3  619.699 1.159 92 TeEHoR
2-Ethyl-3- I3 it
50 2-TA-3-F Aok 4 C15707230 C,H,)N, 1363.7 649.641 1.1735  BRek. fidek
methylpyrazine
51 3- Tk 3-Ethylpyridine C536787 C,H,N 13863 693355 1.09684  BRwk. "[wk
g 52 T Acetic acid C64197  C,H,0, 14934 943362 1.12172 k. Hlth4qk
X 53 2-WH & 2-Methylheptanoic acid C1188029 CgH,O, 1140.9 327.396 1.390 49 —
g 5 B-H (BAR) f-Pinene (M) CI27913  C,H, 11177 303916 121752  AKvwk. Ak
K 55 pRdE (ZFAK) B-Pinene (D) C127913  C,H,, 11172 303485 129566  AMAKvk. 7
L s o
w56 TR mEEE Diethyl disulfide ~ C110816 C,H,,S, 12084 406.131 1.129 09 q’q/girg;;;g )
4 fA
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