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Abstract

Squid oil is an abundant source of polyunsaturated fatty acids. This is particularly true for eicosapentaenoic acid

and docosahexaenoic acid. The principal objective of this study was to extend the stability and improve the process
aptitude of squid liver oil. Fluidized bed coatings were employed for coating with microencapsulated oil. The efficiency
of the fluidized bed coating of the microencapsulated powder was over 90%. The apparent density with zein-DP was 0.6 g/
mL, thereby indicating that flow ability had been improved as the result of an increase in specific gravity. The solubility
of artificial gastric and enteric fluids with HPMC-FCC was 59.9 and 0%, respectively, whereas with zein-DP solubility was
0 and 31.0%, respectively. Polyunsaturated fatty acid retention results demonstrated that zein-DP coating was higher than
HPMC-FCC, followed by the microencapsulated squid liver oil method. These results demonstrated that the application of
microencapsulation and fluidized bed micro-coating techniques improved the stability and processing compatibility of squid

liver oil.
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Fig. 1. Coating efficiency and oil content of fluidized bed coated
and microencapsulated squid liver oil powder depending on
coating materials. Values represent the mean+SD of three
replications.
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Fig. 2. Apparent density of fluidized bed coated and micro-

encapsualted squid liver oil powder by coating materials. Values
represent the mean+SD of three replications.
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Fig. 3. Solubility of fluidized bed coated squid liver oil powder in

artificial gastric and intestine fluid. Values represent the
mean=SD of three replications.
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Table 1. Fatty acid composition of fluidized bed coated and microencapsulated squid liver oil powder depend on coating materials

Fatty acid Microencapsulated powder HPMC-FCC Zein DP
Myristric acid (14:00) 3.9 3.9 4.1
Palmitic acid (16:00) 17.3 174 174
Palmitoleic acid (16:01) 5.5 5.5 5.5
Stearic acid (18:00) 4.0 4.1 4.5
Oleic acid (18:01) 20.9 20.6 22.7
Linoleic acid (18:02) 23 22 2.4
Linolenic acid (18:03) 9.6 10.0 8.1
Arachidonic acid (20:04) 1.6 1.6 1.6
Eicosapentaenoic acid (20:05) 11.1 11.0 10.9
Docosahexaenoic acid (22:06) 23.9 23.7 229
Saturated fatty acid 25.2 254 26.0
Monounsaturated fatty acid 26.3 26.1 282
Polyunsaturated fatty acid 484 48.5 45.8
PUFA/SFA 1.92 1.91 1.76
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Fig. 4. Scanning electron microscopic photographs of microencapsualted and coated squid liver oil powder. A, microencapsulated
powder; B, HPMC-FCC coated powder; C, zein-DP coated powder. Each photo was taken at 400x magnification.
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Fig. 5. The PUFA/SFA retention changes of fluidized bed coated
and micriencapsulated squid liver oil powder during accelerated
storage condition. Values represent the mean+SD of three
replications.
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