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Optimization of Technology for Microencapsulation of
Methionine by Spray drying
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(1. School of Food Science and T echnology, Jiangnan University, Wuxi 214122, China; 2. School of Animal Scr
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Abstract: In order to prepare microencapsulation methionine, which could be absorbed and utilized
in shrimp feeds, the wall materials and the technology of embedding by spray-drying were studied
in this manuscript. The method was confirmed, which used the alginate and gelatin as wall
materials, the methionine powder as core material and spray drying technology. Results showed
that the best parameters of the embedding of the microcapsule were that the 1% alginate and 1%
gelatin, the methionine powder was 15%, the feed temperature was 65 C, the air inlet
temperature was 195 C and theair outlet temperature was 80 C, thefeed speed was 45 mL./ min,
and the embedding rate reached to 89. 6%. Scanning Electron Microscopy ( SEM) has been
applied to the study on the surface superstructure of microencapsulated methionine, which was of
regulation and uniformity, not conglutination.
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Tab. 2 The orthogonal experiments on microencapsulation 30 min, ;
technology parameter
15
/
/C /C mL/ min
1 165 65 15 20 kV ,
2 180 80 30 s
3 195 95 45
2 #X54F#%
14
21
141 HE&ME
. 25 45 65 C > ’ ’
142 LAt e (pH 09~ 1.3) .
30 M Pa R
50 mL 50 mL , ’ ’
25 45 65 C 2 h (pH 1. 5) ,
(pH 6 5)
(%) = — x 100%
143 MREAERTH QRERFE , ,
(%)= x 100%
3 1%
Tab. 3 Viscosity and stability of 1% sodium alginate and different level gelatin solution
/(g/ dL)
/
c 00 10 20 30 4.0 00 10 20 30 4.0 50
/MPa-* s ! %
25 247.5 295.6 366.5 734.9 1208.6 1664.0 81 89 92 93 94 95
45 152.5 203.6 271.0 529.6 874.5 1268.5 72 86 89 90 92 94
65 103.0 126.2 159.6 367.1 519.7 738.0 66 82 87 88 90 93
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s 367.1 MPa-* s
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22
65 C )
65 C, 180 C 80 C
, 45
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4

Tab.4 Results of orthogonal experiment

A / B / C / D /
% i C ( ) %
1 1 1 1 1 72.7
2 1 2 2 2 87.5
3 1 3 3 3 86.9
4 2 1 2 3 70.4
5 2 2 3 1 88.2
6 2 3 1 2 81.7
7 3 1 3 2 66.4
8 3 2 1 3 75.9
9 3 3 2 1 78.6
1 82. 37 69. 83 76.77 79.83
2 80. 10 83. 87 78.83 78.53
3 73. 63 82. 40 80. 50 77.73
8.73. 14. 03 3.73 2.10
5 (P> 0. 05) \
Tab.5 Variance analysis of orthogonal experiment
A B ¢ A1B2Cs
1%
123 23 357 01 2099 674 1% 15% 65 C
2 2 2 2 2.3
61. 61 178 50 10 49 337 2.2 R
18 28 52 97 311 1% 1%
P 0 0519 00185 02431 15% 65°C,
( ) 67

(P< 0.05),
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Tab.6 Results of orthogonal experiment
A / B / C / D /
C C (mL/m in) ( ) %
1 1 1 1 1 85.6
2 1 2 2 2 89.8
3 1 3 3 3 77.5
4 2 1 2 3 81.2
5 2 2 3 1 84.7
6 2 3 1 2 68.6
7 3 1 3 2 71.3
8 3 2 1 3 72.9
9 3 3 2 1 66.5
1 70. 23 79. 37 76.57 77.83
78. 17 82. 47 77.20 75.70
84. 30 70. 87 78.93 79.17
14. 07 11. 60 2.37 3.47
7 , , 2
Tab.7 Variance analysis of orthogonal experiment
A B ¢ 15~ 60 Hm, , ,
! % / % /C
298 43 216. 42 18 35 901 ,
2 2 2 2
149. 21 108 21 9. 17 450
16. 27 11 80 0. 49
P 0 0579 0 0781 0 6707
(P> 0.05)
A3B2Cs
195 C 1
80 C 45 mL/ min Fig.1 SEM photo of crystalline methionine
24
22 23 »
1%
1% 15% 65 C
195 C 80 C 45
mL/min 3 s
90 4% , 88 85%, 89 63%,
25 SEM o
SEM 5
1 Fig.2 SEM photos of microencapsulation methionine
0~ 60 Mm,
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min 89. 6%
3 % & SEM ,
1% 9 2
1% 15% 65 C ,
195 C 80 C 45 mL/
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