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Table 1. Treatment condition for preparation of calcium-bas-
ed powder from Alaska pollack and cod bones

Sample codes

Treatment otoch T A 3

parameter Shaked Ashed utocleave utoilleave
Solution 2% NaOH None 2% NaOH Water
Temperature("C) 60 600 121 121
Time(min) 120 180 30 40
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Table 2. Influence of treatment methods on the proximate com-
position, sensual odor and yields of calcium-based powders
from Alaska pollack and cod bones g100 g

Treatment method”

Shaked Ashed Autoclaved Autoclaved

Fish Proximate
bones composition

I I
Crude protein 5.6  ND® _ ND 75
Alaska  Crude ash 91.1 99.3 96.8 90.0
pollack - Sensual odor 3.99 45 4.4 3.9
Yields 19.5 28.7 17.2 32.1
Crude protein 7.0 ND ND 85
Cod Crude ash 89.9 99.2 97.0 87.0
Sensual odor 4.0 46" 4.4° 4.0°
Yields 16.7 27.6 14.0 320

DTreatment methods are the same as shown in Table 1.

DFive scales: 1; very strong odor, 2; strong odor, 3; moderate strong odor,
4: weak odor, 5; odorless

The same letters. indicate insignificant difference at the 5% level usin

Ducan's multiple range test. :
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Table 3. Influence of treatment methods on the mineral and
phosphorus contents and calciam recovery of calcium-based
powders (CBP) from Alaska pollack and cod bones

(g/100 g, wet basis)

Treatment methods”

leISh Mineral Autoclaved Autoclaved
ones Shaked Ashed I I
Ca 349(38.3)° 38.2(38.5) 369 (38.1) 34.0(383)
P 162(17.8) 17.5(17.6) 17.0 (17.6) 15.8(17.6)
JO 0.5(05) 05(0.5) 05(05) 05(0.6)
13(14) 15(15) 15(15) 14( 16)
pollack 0.4(04) 05(0.5) 04(04) 0.4(04)
Ca/P 2.15 2.18 217 215
Ca recovery” 61.9 99.7 57.7 99.2
Ca 33.7(37.5) 37.5(37.8) 362(373) 32.0(36.8)
P 155(17.2) 17.3(17.4) 16.6(17.1) 14.7(16.9)
Mg 04( 04) 05(05) 05(05) 0.4(0.5)
Cod Na 09(10) 11(11) 10(10) 0.9( 1.0)
K 0.5(0.6) 0.6(0.6) 0.6(06) 0.5( 0.6)
CaP 217 217 2.18 2.18
Ca recovery 54.1 99.5 48.7 98.5
UTreatment methods are the same as shown in Table 1.
9¢/100 g ash

3 Ca content of CBP
Ca content of raw bone

X yield of CBP
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Table 4. Influence of treatment methods on the calcium solu-
bility and protein digestibility of calcium-based powders from
Alaska pollack and cod bones (%)

Soluble calcium ratio

Fish Treatment Protein
bones  methods” With pepsin  Without pepsin digestibility
Shaked 59.3 54.7 82.8
Alaska Ashed 554 56.2 ND"
pollack Autoclaved I 555 56.0 ND
Autoclaved IT 59.0 53.6 81.6
Shaked 57.3 52.8 772
- Ashed 53.8 54.0 ND
Cod  Autoclaved I 545 549 ND
Autoclaved 11 571 52.0 76.8

DTreatment methods are the same as shown in Table 1.
3Not determined
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Table 5. Influence of autoclaving time on the proximate composition, sensual odor and yields of calcium-based powders from

Alaska pollack bones
Autoclaving time (min)
Items
0 10 20 30 40 50 60

Crude protein (%) 333 25.0 19.5 13.5 75 72 6.9
Crude ash (%) 62.7 72.1 76.9 82.5 90.0 90.1 90.6
Sensual odor” 4.0° 4.3* 43" 42 4.3* 42 4.3
Sensual brittleness” 1.5% 3.0 3.2 3.4 42" 4.8 4.8
Yields (%) 46.3 40.0 372 34.5 31.8 29.0 27.5

YFive scales in odor: 1; very strong odor, 2; strong odor, 3; moderate strong odor, 4; weak odor, 5; odorless, in brittleness: 1; very hard, 2; hard, 3; fragile,

4; very fragile, S; fragmental

The same letters indicate insignificant difference at the 5% level using Ducan's multiple range test.

Table 6. Influence of autoclaving time on the mineral and phosphorus contents and calcium recovery of calcium-based powders

from Alaska pollack bone

(g/100 g, wet basis)

Autoclaving time (min)

Mineral -

0 10 20 30 40 50 60
Ca 23.7 (37.8)1) 272 (37.7) 29.2 (38.0) 31.5 (382) 34.0 (37.8) 34.1 (37.8) 342 (37.7)
P 11.2 (17.9) 12.7 (17.6) 13.5 (17.6) 14.7 (17.8) 15.8 (17.6) 15.9 (17.6) 15.8 (17.4)
Mg 03 (0.5 0.4 ( 0.6) 04 (0.5) 04 (0.5) 0.5 ( 0.7) 0.5 (0.6) 0.5 (0.6)
Na 11 (1.8) 1.1 (15) 1.2 ( 1.6) 12 (1.5 1.4 ( 1.6) 14 (1.6) 14 (15)
K 03 (0.5) 0.4 (0.6) 04 (05) 04 ( 0.5) 04 (04) 04 (04) 04 (04)
Ca/P 2.13 2.14 2.16 2.14 2.15 2.14 2.16
Ca recovery” 99.8 98.9 98.7 98.8 98.3 89.9 85.5
Yg/100 g ash '
» Ca content of CBP R
: Ca content of raw bone X yield of CBP
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Table 7. Influence of autoclaving time on the calcium solu-
bility and protein digestibility of calcium-based powders from
Alaska pollack bone (%)

Autoclaving Soluble calcium ratio Protein

time (min) With pepsin  Without pepsin  digestibility
0 51.1 493 60.5
10 535 51.0 72.4
20 54.8 521 76.2
30 56.9 53.0 . 79.3
40 59.0 53.6 81.6
50 59.5 54.0 82.0
60 59.6 54.8 82.3
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Fig. 1. Influence of shaking time on the soluble calcium ratio

of calcium-based powder from Alaska pollack at pH 2 and
37°C. @—®@: Treated without pepsin, O---O: Treated with pepsin
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Fig. 2. Influence of shaking time on the calcium precipitation
of acid- and pepsin solublized calcium-based powder from A-
laska pollack in vitro at physical condition (pH 7 and 37°C).
@—@: Treated without pepsin, O---O: Treated with pepsin
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Preparation of Calcium-based Powder from Fish Bone and its Characteristics
Jin-Soo Kim*, Jong-Duck Choi and Dong-Soo Kim'(Department of Marine Food Science and Technology, and In-
stitute of Marine Industry, Gyeongsang National University, Tongyeong 650-160, Korea, 'Korea Food Research In-

stitute, Song-nam 463-420, Korea)

Abstract : As a part of investigation for utilizing seafood processing by-products as a functional food source, we
invesitigated the processing condition (extraction methods and autoclaving time) of a functional calcium-based
powder from fish bones and its characteristics. The calcium-based powder from Alaska pollack bone by au-
toclaving in water showed lower in the calcium content and higher in the yields and the soluble calcium ratio than
those from fish bone by the other calcium extraction methods. As the autoclaving time elapsed up to 40 min, the
content and soluble ratio of calcium increased, and the yield decreased. On the other hand, there were no diff-
erence found in those among calcium-based powders autoclaved for 40 min and over. Judging from the results, the
calcium-based powder from Alaska pollack autoclaved in water for 40 min (CAP) was superior to those from fish
bone by the other processing condition. The CAP was mostly solublized by shaking (37°C) for 1 hr at the acidic
condition (pH 2.0). The soluble calcium ratio of acid-solublized CAP was about 59% by shaking (37°C) for 3 hr

and over at the neutral condition (pH 7.0).

Key words : seafood processing by-products, fish bone, calcium-based powder, mineral, soluble calcium ratio
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