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Study on Pretreatment Methods for Calcium Extraction
from Cuttle Bone

Moon-Lae CHO, Min-Soo HEU and Jin-Soo Kim*
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Tongyeong 650-160, Korea

As a part of basic investigation for utilizing of cuttle bone as a calcium source, we examined on the extraction methods (calcining
at 800C for 2 hrs, autoclaving at 121T for 10 hrs and ultrasonic treatments at 60T for 10 hrs) as a pretreatment methods for
preparation of calcium-based powder from cuttle bone. The color of calcined calcium-based powder from cuttle bone was white, while
that treated by other methods was light yellow. The calcium content in calcined calcium-based powder was 70.5%, and revealed high
about 2 times compared to those pretreated by other methods. And, calcium solubility in calcined calcium-based powder was improved
22 times compared to raw cuttle bone powder. Among calcining, autoclaving and ultrasonic treatments as a pretreatment methods
for preparation of calcium-based powder from cuttle bone, calcining treatment was superior to other methods on the aspect of color,
calcium solubility and purity of calcium-based powder. Judging from X-ray diffraction pattern of calcined calcium-based powder, most
of calcium was present as a form of calcium oxide. But, pH of calcined calcium-based powder revealed strong alkali of pH 12.9.
This pH value might invoke health risk in using food resource. Therefore, for utilization effectively calcined calcium-based powder
from cuttle bone, it requires a suitable treatment such as adjustment of pH to neutral condition.
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Table 1. Proximate compositions and chitin content of cuttle
bone

Compoents Wet basis (%) Dry basis (%)

Moisture 376+14 -

Crude protein 3100 50

Crude lipid 12£0.0 1.9

Crude ash 5691 0.1 90.6

Chitin 1.81+01 29
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Fig. 1. Effect of treatment methods (calcining: 800C, 2 hrs,
autoclaving: 121C, 10 hrs, ultrasonic treatment: 60T,
10 hrs) on yields of calcium-based powder from cuttle
bone.
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Fig. 2. XRD analysis of dried-cuttle bone (upper) and its cal-
cined powder (lower).
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Table 2. Effect of treatment methods on pH, white index and
sensory color of calcium-based powder from cuttle

bone
. . Treatment methods

Analysis Dried cuttle — - -
items bone powder  Calcining Autoclaving  Ultrasonic
(800T, 2hrs)  (121T, 10hrs) (60T, 10hrs)

pH 9.08 1290 8.74 895

White index 8358009  8615+£007 8366012  83.67+007
Sensual color White White Light yellow  Light yellow

Hxz2| didiol ME F7(3 g HE

Axe Wle] g FeAL £He R4 #Fe
% 2o 98 BeAold BTy AS FAE daAHFoloA
Zgo] 9 354% 2 YEEE A, ¢, o]& F&37] 9
el 12rq My 2 259 Mgz AN Ay 29
Z3E 3 7" 57 22 oA ¥ AAZ I #ﬂ
Z7tet 242t 366% R 358%F Jehfo] & o)} iyt o
Hub Aol £z ZaS F237] H3td AMy=z
24388 AS DT 705%2 ¢ 24 /e o9
#o] ZHE o] 98 FAolzt £ Hlgg 2448 TR
Aozt £2o) o 2wl F7MEe AL L27tEAEd 98 4
A AFE o|EFY AA olgolx oAzt FAHAEU &
FAEoRHE oAsldAI} Fude Hggos o
3 Zg9 AAde Hgo] FUHLE F/13197] dFolet #
@it §49, ZHE AT Ve F71E §EE 48 FeAo
Bk HIgt] AAE] Aozt Foo] Y FIiGch

Table 3

Hxjz| gedol @E 227 2T ¥ ez Tl HEl
A o) dE ezt ¥ Ty By 9Un 2 9k ¥
ET Table 49} 20}, 287 95e 98 29 ¢ 087g/em’



486

Table 3. Effect of treatment methods on mineral contents of
calcium-based powder from cuttle bone

Treatment methods

Minerals Dried cuttle — - .
(mg/100g)  bone powder  Calcining Autoclaving  Ultrasonic
(800C, 2hrs)  (121C, 10hrs) (60T, 10hrs)
Phosphorus 4.1 819 444 433
Calcium 35407.8 70,5184 36,586.7 35759.6
Sodium 9109 18127 939.1 9218
Potassium 65.2 1297 67.2 66.1
Ferrus 92 183 9.6 9.5
Magnesium 91.6 1823 964 94.8
Manganese 08 16 038 09
Zinc 38 78 40 40

Table 4. Effect of treatment methods on bulk density and size
distribution ratio of calcium-based powder from cuttle

bone
Dried cutd Treatment methods
. ried cuttle

Analysis items bon: powder Calcining  Autoclaving ~ Ultrasonic
(800, 2hrs) (121, 10 hes) (60T, 10 hrs)

Bulk density (g/em®) 087 055 0.86 087
Size' 60mesh 1000£00  1000+00 1000100 1000100

distribu- 100 mesh 80.6 864 825 83.0

tion 140 mesh 69.0 744 69.8 68.9
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Fig. 3. Effect of treatment methods (control: dried cuttle bone
powder, calcining: 800C, 2 hrs, autoclaving: 121T, 10
hrs, ultrasonic treatment: 60C, 10 hrs) on water solu-
bility of calcium-based powder from cuttle bone.
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