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Abstract

Silver carp and tilapia bone samples were soaked in either hot water or hot alkaline
(NaOH, 0.8%) for 1 h and were softened in an autoclave (121 C/15 lb.cm?) for 1 h. The
obtained bones were dried in an oven dryer at 100 C for 12 h, ground into powder, sieved
through the sieving mesh to collect only particle smaller than 38 um. The proximate analysis
revealed that alkaline treatment eliminated effectively the organic matters (fat and protein),
resulting in the higher ash content. The vibrational spectroscopy showed similar signal
between tilapia bones, while the modification of organic compounds by alkaline was found
in silver carp bones. This technique also indicated that the bone powder comprised of
hydroxyapatite. The microstructure showed the corrosive surface in sample treated with
alkaline but the compact structure was observed in sample treated with water. Color
measurement showed that the lightness of bone powders decreased when it is treated with
alkaline, while the redness and yellowness were increased.

Total calcium in bone powder treated with alkaline was found at 32 %, regardless fish
species. The soluble calcium was observed at only 176 and 189 mg/L for tilapia and silver
carp, when those powders were extracted by water (powder:water at 1:4). Due to higher
calcium solubility, silver carp bone powder may be applied directly in food system. Calcium
extraction from tilapia bone powder with 5 types of acid solution (sulfuric acid, hydrochloric
acid, nitric acid, acetic acid, and citric acid) was investigated. An acetic acid was considered to
be the suitable acid for calcium extraction for food applications. The suitable concentration
and extraction time were optimized to be 0.25 M and 48 h. When tilapia bone was extracted
(powder:acid at 1:20), the calcium content was observed at 2,372 mg/L. This soluble calcium
extracted by acetic acid was higher than that extracted with water for 13 fold.

The water soluble calcium from silver carp bone activated TGase. Cross-linking of
myofibrillar protein catalyzed by TGase in the presence of soluble calcium was evidenced by
the changes of protein patterns, assessed by SDS-PAGE. Silver carp bone powder was
incorporated into fish sausage at 1% (w/w) prior being compared its qualities to the control.
The addition of fish bone powder did not affect the moisture, fat, and protein contents. The
ash content increased significantly and total calcium increased for 15 fold when comparing
to the control. The color value was not changed when only lightness was considered. The
yellowness and redness values were increased significantly. Texture profile analysis showed
that the hardness and gumminess values of sample were improved by fish bone powder.
The product acceptability, evaluated by consumer test, showed that incorporation of fish
bone powder could increase the overall acceptance. This was due to an increase in the

preference regarding the color, texture and taste of the sample.
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