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Softening of the Cultured Yellow-tail Bone in Association

with Collagen Gelatinization by a Retort Treatment

Yoshinobu Hiraoka,* Atsuko Joh, Kimiyoshi Narita,
Kazuko Hirayama, Tadaaki Kan

Industrial Research Center of Ehime Prefecture, Ehime 791-1101, Japan

The conditions for the softening of cultured yellow-tail bone to eatable hardness by a retort treatment were

examined. For the softening, heating temperature and time required were over 120°C and 40 min respectively.

Collagen, one of the main constituents in the bone, was found to be gelatinized during the above treatment

and collagen content decreased substantially, while Ca and P in the bone remained constant. Furthermore, Ca

and P uniformly distributed in the retort treated-bone matrix at similar density to that in the raw material. There-

fore, the bone softening seems to be mostly caused by gelatinization of collagen.

It was found that the bone of cultured yellow-tail was rich in lipid, especially in DHA and EPA, and the total

lipid content did not decrease by the retort treatment. Thus the yellow-tail bone could be utilized as a new source

of functional lipid components as well as a Ca source.
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Fig. 1. Changes in hardness of yellow-tail bone by retort
treatment. Heating temperature: m, 115°C; @, 120°C;
A, 125°C; v, 130°C. Each point shows the average
value of 20 samples. Bone was packed with equal
weight of water in a bag and then heated in a retort.

Hardness (kg/v)
O — N W DHh T OO~ 00O

(==}

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

Table 1. Effects of retort treatment at 120°C for 60 min
on the composition of yellow-tail bone
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(g/100 g) treatment — h —
S = | $50 8
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Protein 14.4 9.4 == 3 ° o - 40 :E'
Lipid 22.4 21.2 o | o7 17
Ash 19.8 19.4 2, 130 °
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Zn (7) 234 24.5 oe 0
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* Hyp, Hydroxyproline
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Fig. 2. Effects of added water in retort treatment on the
hardness of yellow-tail bone and elution of Hyp from
the bone. Heating was carried out at 120°C for 40 min.
0, Hardness of bone; ®, elution of Hyp.
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Fig. 3. Ca-distribution in yellow-tail bone heated by retort treatment. Ca-distribution on the cross-section of the bone was ana-
lyzed by an electron probe microanalyzer. (a) raw; (b) retort treatment (120°C, 20 min); (c) retort treatment (120°C, 40
min); (d) Ca concentration levels expressed in an arbitrary unit. Bone was heated with equal weight of water. The left side of

the figures shows the surface of bone.
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Fig. 4. P-distribution in yellow-tail bone heated by retort treatment. P-distribution on the cross-section of the bone was analyzed
by an electron probe microanalyzer. (a) raw; (b) retort treatment (120°C, 20 min); (c) retort treatment (120°C, 40 min); (d)
P concentration levels expressed in an arbitrary unit. Bone was heated with equal weight of water. The left side of the figures
shows the surface of bone.
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(a) (b

Fig. 5. Soft X-ray photographs of yellow-tail bones. (a)
raw; (b) retort treated (120°C, 40 min). Bone was
heated with equal weight of water. Arrows show
nucleus pulpouses between centrums.
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Fig. 6. Changes in EPA and DHA contents in the total
lipid from yellow-tail bone during heating at 120°C by
retort treatment. Bone was heated with equal weight
of water. m, DHA; @, EPA.
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Fig. 7. Changes in Na and K contents in yellow-tail bone
during heating at 120°C by retort treatment.
Bone was heated with equal weight of water. &,
Na; A, K.
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