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Physicochemical Characteristics of Bio-Calcium Powder from Tuna Bones by Extraction Methods
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Abstract

Tuna bone is a by-product of tuna processing, which is a growth industry that has attracted more
manufacturers that produce canned tuna products. The objective of this research was to study the extraction of
bio-calcium powder from tuna bone using the alkaline method. This method is an effective technique to get rid of
organic substances from the bone. This method produces a decrease in the quantity of protein and fat in extracted
bio-calcium powder, and a corresponding increase in the amount of ash. One positive effect of the reduction in fat
content is lower susceptibility to oxidative rancidity and thus shelf life extension. The bio-calcium powders are white
in color and without any undesirable fishy odor. In this study, bio-calcium powder was extracted from tuna bone via
the following four methods: the alkaline (AK) method, the heat-treated alkaline (HAK) method, the heat-treated
alkaline with fat removal and bleaching supplementary method (HAK-FB), and the alkaline with fat removal
supplementary (AK-F) method. The results showed that bio-calcium powder from tuna bone was rich in calcium
(18.74%-21.45%) and phosphorus (9.46%-10.28%). The proximate and LAB color results of the bio-calcium powder
indicated that the AK-F method obtained a higher protein (29.94%), lower fat (0.84%), lower b* value (12.48%) and
lower b* value than did the HAK-FB method (P<0.05). Besides, this method produced bio-calcium powder of

satisfactory physicochemical characteristics. Furthermore, the powder performed well in sensory evaluations.
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1. Alkaline method. 2. Heattreated alkaline method

Tuna bone 500 g.

2 L

Soaked in 0.8% NaOH 2,500 ml. for 2 hr.

Tuna bone 500 g.

Soaked in 2% NaOH 1,500 ml. at 50°C for 30

G min. stired every 10 min.

Dried using a combi oven (Rational, SCC G

WE 61) at 50°C for 12 hr. Washed in 1% HCI and distilled water

A A

Ground using a cutter mixer (Mainca, CM-14)
for 3 min. to obtain particle sizes of

approximately 3-4 mm.

Dried using a combi oven (Rational, SCC

WE 61)at 50°C for 12 hr.

2o

L

Grinded using a flour milling machine

N

Sieved using a sieve 70 pm mesh

Ground using a cutter mixer (Mainca, CM-14)
for 3 min. to obtain particle sizes of

approximately 3-4 mm.

Figure 1 Flow chart of each extraction method.
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Sieved using a sieve 70 um mesh
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3. Heat-treated alkaline with fat removal and bleaching supplementary method 4. Alkaline with fat removal supplementary method
Soaked in 10volumes of 2.5% (vi) NaClO for Dried using a combi oven (Rational, SCC
Tuna bone 500 g. Tuna bone 500 g.
30 min. WE 61) at 50°C for 2 hr. invert every 30 min
Soaked in 2M NaOH 5,000 ml. at 50°C for 30 Soaked in 10 volumes of 2.5% (uv) hydrogen | Soaked in 0.8% NaOH 2,500 ml. for 2 hr. ‘ ‘ Grinded using a flour milling machine
min. peroxide for 60 min. G G
@ @ Dried using a combi oven (Rational, SCC
N Sieved using a sieve 70 pm mesh
Clean with water | | Washed with running water for 5 min | WE 61) at 50°C for 12 hr.
Dried using a combi oven (Rational, SCC Dried using a combi oven (Rational, SCC Ground using a cutter mixer (Mainca, CM-14)
WE 61) at50°C for 12 hr. WE 61)at 50°C for 2 hr. invert every 30 min for 3 min. fo obtain particle sizes of
@ G approximately 3-4 mm

o

Soaked in 99% hexane using a

Ground using a cutter mixer (Mainca, CM-14)

for 3 min. to obtain particle sizes of Grinded using a flour milling machine

s: le/solvent ratio of 1:10 {(wh/) at 25°C and
approximately 3-4 mm sample/sohvent ratio o (wh) at 25°C an

@ G continuously stirred for 60 min.

Stand at room temperature until dried and

Soaked in 99% hexane using a

sample/solvent ratio of 1:10 fwA) at 25°C and Sieved using a sieve 70 pm mesh

free of hexane odor

continuously sirred for 60 min

254

Stand at room temperature until dried and

free of hexane odor.

Figure 1 (continued).
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AK: alkaline method.

HAK: heat-treated alkaline method.

HAK-FB: heat-treated alkaline with fat removal and bleaching supplementary method.
AK-F: alkaline with fat removal supplementary method.

a-c Means within a row with different superscripts are significantly different (P<0.05).

Figure 2 The percentage of yield each extraction method.
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Table 1 Chemical composition of each extraction method tuna bones.

Chemical composition AK HAK HAK-FB AK-F

Moisture (%) 10.35+0.18¢c 10.38+0.24c 8.04+0.44b 7.21+£0.26a
Protein (%) 24.74+0.79a 23.73x1.17a 25.09+0.22a 29.94+0.91b
Fat (%) 4.75£1.12b 4.16+0.85b 0.68+0.49a 0.84+0.55a
Ash (%) 53.10+£1.38a 54.07+0.21ab 60.21+0.16c 55.36+0.30b
Calcium (%) 19.32+0.46a 19.20+0.16a 21.45+0.05b 18.74+0.04a
Phosphorus (%) 9.93+0.24ab 9.68+0.05a 10.28+0.36b 9.46+0.24a
Mole ratio of Ca/P 1.95 1.98 2.09 1.98

AK: alkaline method.

HAK: heat-treated alkaline method.

HAK-FB: heat-treated alkaline with fat removal and bleaching supplementary method.
AK-F: alkaline with fat removal supplementary method.

a-c Means within a row with different superscripts are significantly different (P<0.05).
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aureus, Bacillus cereus, Clostridium perfringens, Vibrio cholerae Wa% Salmonella anamesa i sany taviald
Tutlan  usilesannnszuaunisiuisinednidss@nninlunisdiudy  sanfaethneiedainndgsemslaeciiu
ANSaUiaNNIRTTIN A B AUYEEIIUNA AR NALE

AK HAK HAK-FB AKF

AK: alkaline method.

HAK: heat-treated alkaline method.

HAK-FB: heat-treated alkaline with fat removal and bleaching supplementary method.
AK-F: alkaline with fat removal supplementary method.

Figure 3 The Appearance of fishbone powder of each extraction method.

Table 2 Color and water activity values of each extraction method tuna bones.

Chemical composition AK HAK HAK-FB AK-F
Color
L* 66.52+1.99a 66.97+2.38a 88.96+0.22¢c 80.03+0.08b
ar 8.67+0.89c 7.47+0.72b -0.24£0.30a -0.33£0.04a
b* 35.22+1.28¢ 34.67+0.82c 16.03+0.50b 12.4840.07a
Water Activity, a,, 0.5824+0.01d 0.5416+0.01c 0.4067+0.01b 0.3626+0.02a

AK: alkaline method.

HAK: heat-treated alkaline method.

HAK-FB: heat-treated alkaline with fat removal and bleaching supplementary method.
AK-F: alkaline with fat removal supplementary method.

a-d Means within a row with different superscripts are significantly different (P<0.05).
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