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Effect of Immersion Temperature of Fried Fish on the Hardness and

Composition of Fish Bones after Marination

Chie Sumosaka, Michiko Muraki, Takako Enara™ and Michiko SHiMoMURA

Faculty of Home Economics, Otsuma Women’s University, Chiyoda-ku, Tokyo 102
* Miyake Senior High School, Miyake-mura, Miyake-jima, Tokyo 100-12

Changes in the physical properties of fried horse mackerel after marinating in vinegar and the effect

of immersion temperature were examined. After

frying the fish at 170°C for 12 min, the hot fish were

immediately immersed in vinegar and preserved at 5C for several days. Fish that had been allowed to
cool after frying were similarly marinated. Changes in their physical properties were then examined by
sensory and rheometer tests. The results of the sensory tests show that horse mackerel bones cured in
vinegar were progressively softened with increasing curing time. Instrumental tests on the texture
revealed that the hardness of the horse mackerel meat decreased rapidly after 1 day, and that the
hardness of the bones progressively decreased with increasing curing time. The pH value of the horse
mackerel cured in vinegar rapidly dropped to that of the marinating solution. The hot fish absorbed
more vinegar than the cold fish when immersed in the marinade. Horse mackerel cured in vinegar for
7 days became softer, and calcium, phosphorus and magnesium from the fish were eluted into the

marinade.
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Table 1. Results of the sensory evaluation test of horse mackerel
vinegar-cured for various periods of time
I I i
Test sample
S5min lday 1day 3days 3days 7days
Hardness of whole fish 9 7 11 5 8 10
Hardness of meat 9 7 10 6 6 12
Hardness of bone 10 6 12* 4 15** 3
Sour taste 7 9 1 15*** 6 12
Palatability 4 12 13* 3 4 14*

No. of panelists: I, 16; II, 16; I, 18. Sensory test method: paired difference test
and paired preference test. Statistically significant difference against other
samples: *p<0.05; **p<0.01; ***p<0.001.
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Fig. 1. Change in the hardness of horse mackerel meat and bone while curing in vinegar

A, thorax; B, center of fish body; C, near the tail;

curing time 0, fried fish; I and [], meat; @ and O,

bone; ——, high-temperature immersion in vinegar; -+---- , low-temperature immersion in vinegar.
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Fig. 2. Change in the weight of horse mackerel while
curing in vinegar
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[1, raw fish; B, fried fish; [J, high-temperature immersion
in vinegar; B, low-teraperature immersion in vinegar.
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Fig. 3. Change in the water content of horse mackerel while curing in vinegar

M, meat; B, bone; R, raw fish; curing time 0, fried fish;

——, high-temperature

immersion in vinegar; «--+-+ , low-temperature immersion in vinegar.
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Fig. 4. Change in the pH value of horse mackerel while curing in vinegar
®, fish (whole fish: water=1: 1); O, meat (meat: water=1: 1); &, bone (bone: water =
1:20); O, soaking solution; curing time 0, fried fish; H, high-temperature immersion in
vinegar; L, low-temperature immersion in vinegar.
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Fig. 5. Change in the acidity of horse mackerel while curing in vinegar
F, fish; M, meat; B, bone; curing time 0, fried fish; ——, high-temperature immersion in vinegar;

------ , low-temperature immersion in vinegar.
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Fig. 6. Change in the calcium content of horse mackerel bones while curing in vinegar

A, thorax; B, center of fish body; C, near the tail; R, raw fish bone; curing time 0, fried fish bone; ——,
high-temperature immersion in vinegar; =+« , low-temperature immersion in vinegar.
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Fig. 7. Change in the phosphorus content of horse mackerel bones while curing in vinegar

A, thorax; B, center of fish body; C, near the tail; R, raw fish bone; curing time 0, fried fish bone; —,

high-temperature immersion in vinegar; ««--- , low-temperature immersion in vinegar.
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Fig. 8. Change in the magnesium content of horse mackerel bones while curing in vinegar

A, thorax; B, center of fish body; C, near the tail; R, raw fish bone; curing time 0, fried fish bone; —,
high-temperature immersion in vinegar; -+--* , low-temperature immersion in vinegar.
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Fig. 9. Minerals eluted from horse mackerel while
curing in vinegar
® and O, Ca; B and [, P, & and A, Mg, —,
high-temperature immersion in vinegar; -«---- , low-tem-
perature immersion in vinegar.
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