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Abstract: To develop new products of sea buckthorn seed oil, the microencapsulated products were prepared by spray
drying, and their physicochemical properties and structural characteristics were analyzed. The preparation process was opti-
mized by single factor experiment and response surface experiment. The results showed that the optimal preparation param-
eters were as follows: inlet air temperature was 158 °C, inlet air volume was 0.63 m*/min, feed temperature was 70 °C and

feed rate was 4.80 mL/min. Under these conditions, the embedding rate of microcapsules was 91.31%. The physicochem-
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ical properties showed that the moisture content of the microcapsule product was 3.47%, the angle of repose was 37.2°, and

the solubility was 96.52%. The results of thermal analysis showed that its glass transition temperature was 68.3 °C, which

indicated that it had good thermal stability. The results of microstructure determination showed that the microcapsules were

spherical or ellipsoidal, with uniform particle size distribution (1~10 um), smooth and dense surface and intact structure.

The successful embedding of microcapsules was further confirmed by infrared spectroscopy. The results of storage stability

showed that microencapsulation improved the storage stability of sea buckthorn seed oil and prolonged its storage time. This

research provides an effective technological solution for the development of functional foods with sea buckthorn seed oil.
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Fig.4 Effect of feed rate on embedding rate of microcapsules
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LS EE(c) (m*min')  JF(C) (mL'min") (%)
1 150 0.55 65 3.50 83.55
2 160 0.60 65 3.50 89.72
3 160 0.60 65 3.50 91.21
4 160 0.55 65 1.50 89.29
5 160 0.55 70 3.50 86.68
6 160 0.60 70 1.50 84.91
7 160 0.65 60 3.50 84.14
8 160 0.60 70 5.50 89.98
9 160 0.60 60 1.50 87.96
10 160 0.55 65 5.50 85.84
11 150 0.65 65 3.50 84.76
12 150 0.60 60 3.50 84.54
13 160 0.65 70 3.50 89.55
14 160 0.60 60 5.50 83.07
15 160 0.65 65 5.50 88.65
16 160 0.60 65 3.50 90.87
17 170 0.60 70 3.50 82.21
18 160 0.65 65 1.50 84.86
19 150 0.60 70 3.50 86.42
20 170 0.55 65 3.50 83.06
21 150 0.60 65 5.50 81.29
22 150 0.60 65 1.50 83.94
23 160 0.60 65 3.50 90.24
24 170 0.60 65 1.50 81.29
25 170 0.60 65 5.50 81.97
26 160 0.60 65 3.50 89.72
27 160 0.55 60 3.50 88.69
28 170 0.65 65 3.50 82.17
29 170 0.60 60 3.50 82.01
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CcD 24.80 1 2480 36.86 <0.0001 o
A 200.47 1 200.47 297.97 <0.0001 o
B? 11.06 1 11.06 1643  0.0012 ok
c 13.46 1 1346  20.01  0.0005 ok
D? 35.19 1 35.19 5231  <0.0001 o
FR2: 9.42 14 0.67
AU 7.60 10 076  1.67  0.3269
gl 1.82 4 0.45
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2 (P>0.05), HEIAE R?>=0.9683, 74 %% e i 3 %L
R 47=0.9366, ULHTZ M1 )11 Y BEAR by T 45 R 2 X
VORI B AR GOSN . AN, Az R T



%478 5 18

R, 5 VO BORR AR e 5 TR il 1 AU M R B S S5 R AE - 197 -

ZEAATEE IR AT, AR A C R 3 (P<0.01);
BC. BD. CD %522 H I 52 Ak i 25 (P<0.01); I
i A%, B>, C*. D” i 52 #e i 3% (P<0.01) . &l 5~
B 7 Shyu o AT -5 A5 e £k I, e Iz it T B B R AEL, S5
BB IR, XU BC. BD. CD HYAZ G AE X
i) 57 L F1AJ 55 Ml ik 27200

92

70.00
68.00 -
66.00 -

64.00 -

C: FERHEE (°C)

62.00 - el
—— =

60.00 + — — T
0.55 0.58 0.60 0.63 0.65

B: JEXUiE (m* min™")
Bl s BE XD S ERHELRE AE B P XS ORGP 3 A3
S0 £ i . g o R 4 v 2k ]

Fig.5 Response surface and contour plot of the interaction

effect of the air volume and feed temperature on embedding
rate of sea buckthorn seed oil microcapsules
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Fig.6 Response surface and contour plot of the interaction
effect of the air volume and feed rate on embedding rate
of sea buckthorn seed oil microcapsules
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Table 4 Physicochemical properties of sea buckthorn seed oil

microcapsules
PSR IR ELE S
K53 (%) 3.47
HEFREE L (grmL ™) 0.41
NG 37.20
HHTE(%) 96.52
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Fig.8 Particle size distribution of sea buckthorn seed oil
microcapsules
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Table 5 Particle size distribution table of sea buckthorn
seed oil microcapsules

itz
(“ml) 0.100 0.200 0.500 1.000 2.000 5.000 10.000 20.000 45.000 75.000

A~
=8
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0
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Fig.9 TG curves of sea buckthorn seed oil microcapsules
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Table 6 Thermal stability of microcapsules of sea buckthorn
seed oil
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Fig.11 Infrared spectrum of sea buckthorn seed oil microcap-
sules and its components
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Fig.12  Scanning electron microscopy image of sea buckthorn
seed oil microcapsules
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microcapsule products during storage
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