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Abstract

For developing calcium supplement from the harmful marine organism starfish, the physiochemical property of
the powdered starfish skeletal plate and the hydrolysis condition of the starfish digestive enzyme were studied.
The optimal hydrolysis condition of the starfish digestive enzymes was at 55°C for 12 h. The bulk densities of
the powdered starfish skeletal plates of Asterias amurensis and Asterina pectinifera were 1.1+0.0 and 1.2+0.0 g/cm3,
respectively. As for the median size, the values were 10.738 and 11.799 pm, respectively. According to the added
concentration of sodium polyacrylate, the dispersibility rate of the powdered starfish skeletal plate was shown to
be 6h at 0.0% 3 days at 0.1% 20 days at 0.2% and until 30 days at 0.4% The elementary composition of
the powdered starfish skeletal plates from A amurensis and A pectinifera mainly consisted of calcium, and it
formed 98.95 and 98.52% of the powdered starfish skeletal plates, respectively. The results of the X-ray diffraction
(XRD) analysis showed that they were present in the form of CaCOs. Based on these results, it is suggested that
starfish skeletal plate can be utilized as a functional material for a calcium supplement.
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Fig. 1. Change in the yield of starfish skeletal plate according to
hydrolysis temperature.
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Fig. 2. Change in the yield of starfish skeletal plate according to
hydrolysis time.
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Table 1. Bulk density of powdered starfish skeletal plate
Bulk density (g/em’)

Starfish

Raw Powder (<50 pim)
Asterias amurensis 0.5£0.0 1.1£0.0
Asterina pectinifera 0.7+0.0 1.2+0.0
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Table 2. Hunter color value of powdered starfish skeletal plate

Color L a b Whiteness
(Lightness)  (Redness)  (Yellowness) index

Asterias anurensis  91.110.1 -1240.1 11.50.1 85.410.1

Asterina pectinifera 91.2+0.7 -1.4102 10.9+0.6 85.910.7

Calcium carbonate 95.010.1 -2.0£0.1 7.0£0.1 912402
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Fig. 3. Gradation curve of powdered starfish skeletal plate.

Asterias amurensis 7 Asterina pectirﬁfera
Fig. 4. Photographs of light microscope on powdered starfish skeletal plate (x100).

Fig. 5. Scanning electron micrographs of powdered starfish skeletal plate.
A: Asterias amurensis (15.0 kv x 1.00 k), B: Asterina pectinifera (15.0 kv x 1.00 k); C: Asterias amurensis (15.0 kv x 100 k), D: Asterina pectinifera (15.0 kv x 100 k).
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Fig. 7. Chemical reaction rate of powdered starfish skeletal plate
with hydrochloric acid solution.
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Fig. 6. Change in the water dispersion stability of powdered starfish skeletal plate during storage period.
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Table 3. Elementary analysis of powdered starfish skeletal plate
by ED-XRF

Element Composition (%)
Asterias amurensis Asterina pectinifera
Ca 98.95 98.52
¢ i 0.24
> 092 108
o 005 002
Co 002 002
Fe 006 006
w - 006
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Fig. 8. X-ray diffraction patterns of powdered starfish skeletal
plate.

Table 4. Heavy metal contents of powdered starfish skeletal plate

Heavy metal contents (mg/kg)

Starfish
Hg Pb Cd As
Asterias amurensis 0.0012 ND 0.037 ND
Asterina pectinifera 0.0020 ND 0.055 ND

ND, not detected.
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