MK EEBHE Modern Food Science and Technology 2025, Vol.41, No.9

e [FER MR R KB RKHRmA L

FiE "0, gEEF Y, TN, iR, BB, B8R
(1. Z A KEAFRIZ, ;ﬁr%/ém—\uﬁ-,@ﬂkﬁﬁ%ﬁiyfd)ﬂ%ﬁulﬁm%z@i, B = 572018) (2. ¥ EAEHE
KEFRBAFEIRFR, BERQRMIE 2056 oE T ELRT, LAFH266003) (3. PEEEXRF=T
AR, Hd =1 572024)

WE: ROTHRFE, TLEMTOAFIEHRALL L. FRIEF, [2d TILASLRX, AEBRANI, FRERHERIE
G, A AR FAK. Z FIAER BB Aetb o 2t 6 & & R HATRLBR B FE L 32, EHI A BIRA TFIRLT, §AKRIE & RAIT
Fog b LR —kiE o iRy SRR RS, IR RAN, AAUBER A RAEBLIL A BKER AN 0.6 W%, ATHRER4N 0.6 wt.%.

= RBEEAN 0.6 WLO; A FALA A FIERmE A KRERH 6Wtl. EFHHE 3wt%. BFIR 15wto%; &b iEFRIZHh: 60C
FHSh, TREHDH LN, AWFMT, SR ZREBEE, HEEF, BUfrlFRE. b, MAETRBEN,S, BE. B
RAetp R R 69 Ao BRI A0, TEATR T IR AR, 25-=F Aok, 2-CH-3-F AR F MR A RA S Suit T
IEAF OB R AL AR A8 S BLBR A S EAR R R eR T R AR T ik R .
KR sk &, BLERA AR &k HACTE; Kok

DOI: 10.13982/j.mfst.1673-9078.2025.9.0808

Quality Improvement of Bonito Raw Materials and Development of Fish

Tidbit Leisure Foods

YU Jing*??, CAI Zhiyu*?*®, YU Gang', MA Zhenhua', XUE Yong®*", XUE Changhu®®
(1.Sanya Tropical Fisheries Research Institute, Key Laboratory of Efficient Utilization and Processing of Marine Fishery
Resources of Hainan Province, Sanya 572018, China) (2.State Key Laboratory of Marine Food Processing & Safety
Control, College of Food Science and Engineering Ocean University of China, Qingdao 266003, China)(3.Sanya Ocean
Institute, Ocean University of China, Sanya 572024, China)

Abstract: Bonito is rich in nutrients and a variety of unsaturated fatty acids and vitamins, taurine and so on. However, due to the coarse
muscle fiber and obvious fishy and sour taste, it leads to low consumer acceptance and low processing utilization. In this experiment,
deacidifiers and binders were used to deacidify and bind bonito flesh, and the drying process was investigated after pressing and molding, with
the aim of developing a palatable fish leisure food based on the improvement of the overly acidic taste of bonito. The results showed that the
optimal ratio of compound deacidifier was 0.6 wt.% of sodium bicarbonate, 0.6 wt.% of sodium citrate, and 0.6 wt.% of sodium
tripolyphosphate. The optimal additive amount of compound binder was 6 wt.% of tapioca starch, 3 wt.% of maltodextrin, and 1.5 wt.% of
konjac gum. The optimal drying process of the fish tidbit was drying at 60 “C for 5 h, and sealing at room temperature for 1 h. Under these
conditions, the tidbits were caramel-colored, moderately hard, and had the highest springiness and chewiness. In addition, with the increase of
drying temperature, the types and contents of alcohols, aldehydes and pyrazines increased gradually. Hexanal promotes a fatty aroma, and
substances such as 2,5-dimethylpyrazine and 2-ethyl-3-methylpyrazine provide a distinctive baking aroma to the final products. This study
provides theoretical and technical support for the deacidification of bonito and the development of fish tidbit leisure food.
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Table 1 The sensory evaluation standard
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Fig.3 (A) Drying curves and (B) Sensory scores of fish grains at different drying temperatures
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Fig.5 Texture structure of fish grains at different drying temperatures
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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

ok XL AR ES &0 CAS# 2T X g ailfs A /ms ArkAFAE
1 1-R B 1-Propanol C71238 CsHgO 10256  233.458 1.109 73 TER
2 1-TB ($4K) 1-Butanol (M) C71363  C,H;(0 1153.7  341.167 1.182 64 Aok, AR HE.
3 1-TEE (Z34K) 1-Butanol (D) C71363 C/Hi O 11535  340.952 1.382 17 RAR. £H FHIER
4 1-%EB (3#4K) 1-Pentanol (M) C71410 CsHi,O 1260.6  478.675 1.2541 A gk
5 1- 5B (=F4K) 1-Pentanol (D) C71410 CsH,O0 12608  478.983 1.514 32 A flgek
B 6 3-RBE: 3-Pentanol C584021  CsH;,0 10993  286.474 1.422 63 RAok. FAK, BRK
% 7 1-T8 1-Hexanol C111273  C¢Hi,O 13406  607.915 1.627 8 Tk
8 2-¥ 3-1-R iz 2-Methyl-1-propanol C78831  C,H;00 1066.6  261.496 1.175 66 Hok. ek
9 2-FH&-1-TE 2-Methyl-1-butanol C137326  CsHi,0 12189  419.772 1.454 02 Bk, Bk
10 4- 3h-2- KB 4-Methyl-2-pentanol C108112  C¢Hi,O 11685  357.747 1.273 34 -
11 1-5.0%-3-B2 1-Penten-3-ol C616251  CsH, O 11105  297.01 1.347 02 #hk
12 1-3F ¥-3-B3 1-Octen-3-ol C3391864 CgH; O 14651  869.691 1.159 21 B FER
13 TS Propionaldehyde C123386  C;HO  804.9 138.756 1.1436 R Sk
14 2-F A TEE 2-Methylbutanal C96173 CsHi O 9289 184.536 1.401 53 T vk, 4=k
15 REE (BAR) Valeraldehyde (M) C110623  CsH,,O 10015  218.395 1.193 87 AAzwk. Z K. WfEvA
16 A (AR Valeraldehyde (D) C110623  CsH,,O 10008  217.985 1.417 44 Bk, KA. ARk
17 TEE (1K) Hexanal (M) C66251  CgHp,O 1097.4 284752 1.267 75 Jig ook
18 TE (ZRAR) Hexanal (D) C66251  CgHp,O 1098.8  286.044 1.557 97 Jig W ek
% 19 (E)-2-TBf (E)-2-Hexanal C6728263 CgHi O 12018  397.831 1.155 25 Ak
* 20 (BE)-2- bt (E)-2-Heptenal C18829555 C,H;,0 13124  560.593 1.229 41 iRz N e
21 e 3 Nonanal C124196  C¢Hy;sO 14021 725596 1.477 36 B Wik HHEek
22 5-F Rk (HA45) 5-Methylfurfural (M) C620020 CgHsO, 1547 1100875 1.133 68 A=k, BAEkR
23 5-FAMRES (ZRAR) 5-Methylfurfural (D) C620020  CgHsO, 15471 1101.183 1.474 98 A=k, BAEkR
24 2-vk vy F B Furfuraldehyde C98011  CsH,0, 14648  868.836 1.335 24 A=k, ok
25 (E,E)-2,4-T. =it (E,E)-2,4-Hexadienal C142836  CgHgO 14388  806.284 1.101 68 A, AR
il 26 2-THE (#4K8) 2-Butanone (M) C78933 CiHO 9137 178.201 1.060 45 -
* 27 2-TH (=%4k) 2-Butanone (D) C78933 CiHO 9182 180.063 1.244 68 -
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28 2- /% 2-Pentanone C107879  CsHy O 10002  217.63 1.366 54 R Ak
29 2-THE (#4K) 2-Hexanone (M) C591786  CeHi,0 1096.1  283.76 1.190 59 Ak, Fdk
30 2-TH (=34KR) 2-Hexanone (D) C591786  CeHi,0 10946  282.598 1.496 58 Ak, Fdk
31 2- i R 2-Heptanone C110430 C;H;,,0 1193 386.902 1.2654 F AR, KAk, RE%
32 IR KR Cyclopentanone C120923  CgHO 11787  369.59 1.124 04 PR
33 IR 2R Cyclohexanone C108941  CgH O 12938  531.317 1.153 74 B Aok
34 1-%4-2- R R 1-Hydroxy-2-propanone  C116096  CsHgO, 12942  531.869 1.064 18 12 Rk
35 3-%H-2-THR 3-Hydroxy-2-butanone C513860 CHgO, 12945 532.422 1.326 69 HFihek. Wibvk
36 ¥ 8% L g Ethyl formate C109944  C4HeO, 801.9 137.825 1.069 77 .
37 ¥ 8 T B Butyl formate C592847  CsHy0, 10332  238.413 1.499 64 RAA
38 2-FATERCE Ethyl 2-methylbutyrate ~ C7452791  C;H,,0, 10523  251.376 1.230 08 FER%R. RE4
. 39 LB T B Butyl acetate C123864 CgH;,0, 10843  274.68 1.239 12 Bok, RAA
E 40 7B T Bg Butyl propionate C590012  C;H,,0, 1150 337.076 1.281 71 HERA. FER%. RE%
* 41 THERT B8 Butyl butanoate C109217  CoHy0, 12199  421.087 1.325 98 o R AR
42 2-F AR T BT B Butyl 2-methylbutanoate  C15706737 CgHis0, 12209  422.401 1.3838 KAk, Tk
43 3-FATET B Butyl 3-methylbutanoate ~ C109193  CgHy;50, 12924  529.107 1.386 91 RAA
44 J B s Ethyl heptanoate C106309  CoHy;s0, 1337.7  602.759 1.406 99 RAA
45 2,5- =% ok 2,5-Dimethylfuran C625865  CgHgO  951.3 194.284 1.37156 PRELS
2 46 2- Ttk ok vy 2-Ethylfuran C3208160 CegHO  966.8 201.31 1.307 05 Fihrk, BBk
E7S a7 2,3-Z 9 jhobek 2,3-Dimethylpyrazine ~ C5910894 CgHgN, 13754  671.807 111775 BRek. fLA ¥k, TR
1t 48 2,5-— 9 jobek 2,5-Dimethylpyrazine C123320  C¢HgN, 13367  601.102 110279 vk, KRRk, R
A 49 2-T kA 2-Ethylpyrazine C13925003 CgHgN, 1347.3  619.699 1.159 92 VI
4 50 2-T3h-3-Fkoikss  2-Ethyl-3-methylpyrazine C15707230 C;HioN, 1363.7  649.641 1.1735 Rk, foAvk
51 3-T A 3-Ethylpyridine C536787  C;HN 13863  693.355 1.096 84 IBRek, TR
B 52 TE Acetic acid C64197  C,H,0, 14934  943.362 112172 Bk, RO Ak
ES 53 2-F BB 2-Methylheptanoic acid ~ C1188029 CgH;0, 11409  327.396 1.390 49 -
3 54 B-TRH (FAR) p-Pinene (M) C127913 CiHis 11177 303.916 1.21752 ANAER. BERER
3 55 B (=FAR) S-Pinene (D) C127913  CyHig 1117.2  303.485 1.295 66 ANARR. BERE R
HAdh 56 B Y St ¥ Diethyl disulfide C110816  C4HyS; 12084  406.131 1.129 09 RIBOHE K SRR, HEER
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