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Functional Properties of Calcium Powder of Cuttle Bone
Treated with Acetic Acid

Jin-Soo KIM, Moon-Lae CHO and Min-Soo HEU'
Division of Marine Bioscience/Institute of Marine Industry, Gyeongsang National University,
Tongyeong 650-160, Korea,

The functional properties such as a firming maintenance capacity for fermented vegetables,

protein

coagulation capacity, antibacterial activity, calcium and peroxide absorption capacity of calcium powder of
cuttle bone treated with acetic acid (ATC) were examined. In the Korean pickled cucumbers (20 days), the
calcium content of ethanol insoluble solids was 5,264.9 mg/100 g and this value was higher than that of control
(2,036.4 mg/100 g). Protein coagulation capacity of ATC was 0.9% and its calcium absorption capacity was
49.3%. The peroxide absorption capacity of ATC was shown 0-1.1% range. Antibacterial activity was detected
above 0.2%. The ATC was effective in a firming maintenance of fermented vegetables (cucumber), coagulation

capacities for soybean milk and antibacterial activity.

The ATC was not effective in clarifying wastewater.

Peroxide absorption capacity toward linoleic acid could not be checked by ATC, but its calcium absorption ratio
was high compared to that of commercial calcium powder.
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Table 1. Comparison in precipitation ability of calcium

powder of cuttle bone treated with acetic acid (ATC)
calcium chloride and magnesium chloride on soybean
milk

Coagulant ) Coagulants
concentration (%) CaCl, MgCl, ATC

0.2 -2 - -
0.4 - - -
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.4 + + +

|
|
|

+ 4+ +++
|

"Coagulant concentration (%): a relative concentration of
added coagulant weight to soybean weight.
Coagulatlon did not occurred. Coagulatlon occurred.
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Fig. 1. Soluble calcium contents of calcium powder of
cuttle bone treated with acetic acid (ATC) and
commercial calcium agent.

*DCB: Dried cuttle bone powder, CCB: Calcined cuttle
bone powder, ATC: Calcined and acetic acid-treated
cuttle bone powder, CCA: Commercial calcium agent,
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Fig. 2. Changes in calcium contents of alcohol insoluble
solids extracted from Korean pickled cucumbers adding
calcium powder of cuttle bone treated with acetic acid
(ATC).

-A- ! with ATC, -€- : without ATC.
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Table 2. Growth inhibition zone (mm) caused by calcium
powder of cuttle bone treated with acetic acid (ATC)

Concentration as a

Microorganisms calcium(%)

50 1.0 04 02 0.l

Bacillus subtilus 23 15 10 - -

G(r:l;n Bacillus cereus 24 18 13 11 -
bacteria  Staphylococcus aureus 22 16 13 11 -

Listeria monocytogenes 23 18 15 - -
Gram Escherichia coli 17 12 - - -

(-)  Salmoella typhimurium 24 17 13 11 -
bacteria  Enreropacter aerogenes 23 19 14 - -

Aspergillus flavus - - - - -

Mol
old Aspergillus niger - - - - -

- ¢ Not inhibition
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Table 3. Peroxide absorption capacity of calcium powder
of cuttle bone treated with acetic acid (ATC) toward
linoleic acid

Concentration
(g/100 mL in linoleic acid)

Control 0.2 0.4 0.6 0.8 1.0

Peroxide a a . . A .
value(meg/kg) 08 368" 364" 368" 368" 365
Peroxide
absorption - 0t 11t 0 0 0.8
ratio(%)*

*100 — (POV of ATC-treated linoleic acid X100/ POV
of control)

Means with different superscript in each experiment item
are significantly different (p<0.05).
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Fig. 3. Comparison of calcium absorption ratio of calcium
powder of cuttle bone treated with acetic acid (ATC),
cuttle bone, skipjack tuna bone and commercial products.
Commercial product I : Calcium powder prepared from a
limestone.

Commercial product II: Calcium powder prepared from a
seaweed.

*Bars with different
different (p<0.05).

superscript are  significantly

Table 4. Changes in pH, total-N and COD of the hair
tail fish wastewater treated with various concentration of
calcium powder of cuttle bone treated with acetic acid
(ATC)

ATC Total-N COD Turbidity
concentration (mg/100mL) pH (mg/L) (O.D. at 660 nm)

0 % 162.0+£00 690+0.02 1,707+12 1.267£0.000
02 % 141.1£00 6.68£0.01 1,528+=0 0.145£0.001
0.4 % 135400 658+0.00 1,503+£8 0.079x0.001
0.6 % 129.5+04 6.47+0.01 1,487+4  0.055+0.001
0.8 % 122.8+0.0 6.39+0.02 1,458+£0 0.028+0.000
1.0 % 1142+04 631+0.02 1,418£8 0.007+0.002
1.2 % 113.8+£00 629+0.00 1,412+0 0.005£0.000
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