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Preparation of Corn Germ Oil Microcapsules

Based on Two-phase Shear Flow
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Abstract: A new method forpreparing microcapsules was proposed based on the shear flow of the gas-liquid two phase.An aomization
system was designed, in which the micro-nozzle was the core device. The influence law caused by the preparation process parameters and the
formula were studied. The optimum preparation process parameters andthe optimum formula were determined through orthogonal experiments.
Experiments showed that, the content of liquid changed smoothly and the relative standard deviation C,was smaller than 6.38%, and the
atomization system showed high stability. The optimum conditions were determined as follows: diameter of the micro-nozzle 1000 um,spray
pressure 0.04 MPa, alginate concentration: 1%, CaCl, concentration 1%, ratio of the wall material to the core material 1:2 and micro-nozzle

without parallel ends, under which the embedding rate could reach 56.44%. The com germ oil microcapsules had good microstructure and dense

surface, which may prolongthe storage stage of the corn germoil.
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Fig.1 Occurrence and detection system of micro-droplet
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Fig.2 Micro photograph of micro- nozzle
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Fig.3 Physical map of the two micro-nozzles
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Table 1 The parameters of injection system
5 CRAE A IMPa #CRE AR /um R A A

No.1 0.08 1400 |
No.2 0.08 1400 I
No:3 0.06 1000 |
No.4 0.06 1600 |
No.5 0.05 600 |
No.6 0.05 1000 |
No.7 0.03 800 |
No.8 0.03 1200 |
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Table 2 Data of stability experiments of injection system (g/m?®)

=2 B ARG E MR HE

Samples No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8
1 4.3096 6.7321 1.7215 2.0986 2.6141 1.4252 1.6324 3.2666
2 4.2384 6.3846 1.9323 2.1657 2.6301 1.5817 1.8375 3.5232
3 45273 6.4102 1.6583 2.2027 2.5391 1.6668 1.7136 3.2481
4 4.3445 6.2282 1.8806 2.0191 2.4155 1.7261 1.8207 3.5130
#TR
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#LER
5 4.0494 6.0380 1.9618 2.2884 2.4089 1.7139 1.8748 3.4616
6 4.2829 6.1699 1.8060 2.0877 2.4295 1.7493 1.8247 3.5025
7 4.2821 6.4354 1.8721 2.0406 2.4841 1.6497 1.8564 3.2962
8 4.2015 6.6803 1.7325 2.3343 2.7305 1.6033 1.8253 3.4625
STD 0.1348 0.2396 0.1087 0.1144 0.1179 0.1045 0.0823 0.1178
> 4.2795 6.3849 1.8207 2.1547 2.5315 1.6395 1.7982 3.409
C, 3.15% 3.75% 5.97% 5.31% 4.66% 6.38% 4.58% 3.46%
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Fig.4 Aseries of stability curves for injection system using

different system parameters
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Fig.5 Microphotograph of corn germ oil microcapsule
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Table 3 Result of the single factor experiment for

microencapsulation
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Table 4 The factors and levels of the preparation process

parameters
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o A 4%/um) £A) #7IM Pa)
1 500 | 0.04
2 1000 I 0.08
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Table 5 Result of the orthogonal test for the technological

parameters for microencapsulation
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6 3 2 1 2 1 4828

7 4 1 2 2 1 4767

8 4 2 1 1 2 4935

k, 48485 497025 50.6425 49.67 49.77
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Table 6 The range analysis for the technological parameters for

microencapsulation

R& hEZFTH/ AHE Flb Flefa  2FH

A 61749 3 76517 F(0.0025)=399 M EF

B 0.009 1 0336 F(0.5)=067 AEH*
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®E 0054 2
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Table 7 The factors and levels of the formula
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Table 8 Resultof the orthogonal test for choosing formulas of

microcapsule

K al (S
B A B ¢
7 1 2 3 4 %
1 1 1 1 1 53.26
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3 1 3 3 3 56.44
4 2 1 2 3 54.81
5 2 2 3 1 52.87
6 2 3 1 2 54.29
7 3 1 3 2 50.33
8 3 2 1 3 51.64
9 3 3 2 1 50.39
k, 5499 5280 53.06 52.17
k, 5399 5326 5349 5330
k, 5079 5371 5321 54.30
R 4206 0907 0430 2124
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Table 9 The range analysis for the formulas of microcapsule

mg CET é’/; Fre PR ¥
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Fig.9 Microphotograph of corn germ oil microcapsule
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