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Fig. 1. Flow sheet for production of microencapsulated fat
and oil.
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Table 2. The type of microencapsulated fat and oil by spray
drying

Drvin Fat and
Composition — Y, & Type oil
method
content
SD Fat and oil Spray- High fat 70~-80%
fat&oil emulsifier  drying Whipping powders 50~70%
powders  proteins Cream powders 9~35%
carbohydrates

Table 3. Formulations for preparing squid oil microcap-
sules

Component {g)

Code Oil Gelation Caseinate dlﬁ?tl;% L‘i:thiégﬁ
GM 30 30 30

CM 30 30 30

GCM 30 20 20 20

GCM20 20 20 20 20

AGCM 307 20 20 20 4+1
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Table 1. Condition of spray drying for microencapsulated fat and oil

Conditions of spray drying

A C D E
Product feed temperature 50~55 50 50
Nozzle speed 33,000~37,000 50,000 50,000 30.000
Inlet temperature 120 180 160 105~210 200
Outlet terperature 20~R4 113 80 50~95 1r0(§)
5

Feed rate (mL/min)
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Table 4. Qil content of microcapsule and encapsulating eff-
iciency

Oil content (mg/g)

Code Encapsulated Unencapsulated Encapsplatmg“
efficiency

GM 1275 63.8 38.25

CM 94.8 374 28.44

GCM 2389 304 71.76

GCM20 251.3 25.1 75.39

GCML 304.2 9.7 91.26

YEncapsulated oil/original oil content in the formulation
(Table 3).

Fig. 2 Scanning electron micrographs of squid oil micro-
capsules of different formulations : (A,B) CM; (C,D) GCM
; (EJF) GCML.
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Fig. 3 Representative spectra of particle size distribution
of emulsions consisting of 25 or 50% (wt/wt) anhydrous milk
fat (for A and for B and D, respectively) emulsified in dif-
ferent wall solutions.

A and B) 10 and (wi/wt) whey protein isolale, respectively : C and
D) 10 and 20% (wi/wt) whey protein concentrate (50% protein),
respectively.

Table 5. Effects of wall material type, wall solution concen-
tration, and anhydrous milk fat load on microencapsulation

yield (%)
Microencapsulation yield”

Wall system 95% fat?  50% fat  75% fat
109%™ WPCs0* 9%6.17 087 98 4°
20% WPC50 96.8" 91,3 975
30% WPC50 96.6% 97.4"

10% WPC75" 97.3" 93.6% 97.4°
20% WPCT5 965" 98.95° 97.3°
30% WPCT75 99.6° 93.3% 6.8
10% WPI” 92.5° 97.3" 95.6°
20% WPI 99.0" 95.1° 956
30% WPI 99.9 96.8%

SEM 97 112 112

YThe ratio (percentage) of microencapsulated fat load to the
fat load in the emulsion.

YPercentage (wt/wt) of wall solids. Each data point re-
presents the mean of observations on four preparations.

“Percentage (wt/wt) of wall solids in wall solution.

mWhey protein concentrate with 50% protein.

S Whey protein concentrate with 75% protein.

S Whey protein isolate.

"Means in the same column with like letters are not sig-
nificantly different (p>0.05).
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Table 6. Surface oil content of microencapsulated sardine
oil affected by the extractiontime of soxhlet method

Extraction time Surface oil content
(hr) (g/200 g of microcapsules)
2 56+04"
4 6.7£03
6 8205
8 85F05
10 84+04

"Mean L S.D. based on 3 replicates.

Table 7. Microencapsulation yield of sardine oil according
to the type of wall materials used

Type of wall material thr;f;‘jflz%anon
Corn syrup (49%) 825+06"
Com syrup (43%) & wheat protein (6%) 653107
Corn syrup (43%) & Na-cascin (6%) 915%05
Corn syrup (41%) & Na-casein (8%) 925+04

Com syrup (39%6) & Na-casein (10%) 935+0.3
"Mean=S.D. based on 3 replicates.
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