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Abstract: This research aims to prepare Astaxanthin Gelatin-Gum Arabic microspheres and to explore its
preparing technology and pharmaceutical properties. The Astaxanthin Gelatin-Gum Arabic microspheres
were prepared by emulsion cross-linking method using gelatin and Gum Arabic as carrier and Astaxanthin as
core material. The preparation technology was optimized by orthogonal test. The absorbance of Astaxanthin
was determined by UV spectrophotometer, the entrapment efficiency and drug loading capacity of the
Astaxanthin microspheres were calculated, and the release value of Astaxanthin microspheres was
determined. The Astaxanthin Gelatin-Gum Arabic microspheres had a good appearance, with the entrapment

efficiency of 93.28%, the drug loading of 9.91%, the mean particle size of 39.75um. The optimum processing
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method, with good reproducibility, of Astaxanthin Gelatin microspheres was: the ratio of oil to water of 4 : 1,

the concentration of gelatin of 15%, the emulsifying temperature of 60 °C. The preparation technology of

Astaxanthin Gelatin-Gum Arabic microspheres was stable and feasible, which could provide the basis for

improving astaxanthin oil smell and preparing solid functional food of Astaxanthin by pharmaceutical

technology.

K ey words. Astaxanthin; microspheres; gelatin; gum arabic; emulsion cross-linking method; release in vitro
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Table2 The effect of different ratios of gelatin/acacia and
Astaxanthin on the comprehensive score

WIRRBTRA kiR #im RREE SETs

JBE /8 2R3 1% 1% /um 14y
1:1 62.11 5.25 0.84 39.38
3:1 68.81 8.17 1.92 45.59
5:1 68.07 8.27 1.71 48.59
7:1 63.40 5.65 2.25 24.69
9:1 52.30 4.23 2.42 10.78

*®3 AEIUMBEMNEETESHZE
Table3 The effect of different emulsification
temperatures on the comprehensive score

x4 AREMAR/MTHBRREX LGS TES RN

Table4  The effects of different gelatin/gum arabic
concentrations on the composite score
B e A B s LR
- G, e, B A
VB He BE /% /pm i
5 40.25 4.22 0.95 17.15
10 25.82 10.80 1.16 39.73
15 28.07 8.26 1.38 25.19
20 63.40 10.57 1.74 41.31
25 52.30 8.48 1.89 25.75
x5 AEHEHEEMNESITSHZM
Table5 The effect of different stirring speeds
on the comprehensive score
ot o iy g 2 A
f}u#]_'}; BRI i 4 s ra j—ﬁ‘
/ (t/min) /um /53
200 35.82 5.37 1.66 8.53
400 31.41 8.26 1.95 14.59
600 68.81 12.74 1.76 45.67
800 55.12 10.60 2.17 27.62
1 000 52.35 10.32 1.96 28.62
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Table6 Orthogonal test results of Astaxanthin microspheres preparation process
SIS A B C D /% WEFR/ %  RAREE/am AT
1 1 1 1 1 9.86 53.28 1.92 22.27
2 1 2 2 2 9.18 73.45 1.66 27.86
3 1 3 3 3 6.08 63.79 1.61 13.71
4 2 1 2 3 10.06 88.52 1.16 42.55
5 2 2 3 1 9.64 93.16 0.94 45.23
6 2 3 1 2 12.07 79.65 0.65 56.93
7 3 1 3 2 8.35 81.45 0.73 40.68
8 3 2 2 3 11.02 67.75 1.41 38.17
9 3 3 2 1 11.27 92.45 1.05 50.15
K1 21.280 35.163 39.123 42.317
K2 48.233 37.087 40.183 44.383
K3 43.000 40.263 33.207 31.473
R 26.953 5.100 6.976 10.350
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Table7 Variance analysis of Astaxanthin microspheres

Mz WEFIM BmE FE FIRFYE BN
A 1225628 2 30795  19.000  P<0.05
B 39.800 2 1.000  19.000

C 84.804 2 2.131  19.000

D 173.876 2 4369  19.000

R 39.800 2
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SR AR BN PR N 9.91%, FRHE LR
H 93.28%, FIEASII FOMA(E S A — 3. BT
A, TR
#8 MEEHKRHIEIERIELRER

Table8 Verification results of Astaxanthin microspheres
preparation process %

M AR CPHEGE iR OPEaRR
1 9.20 91.98
2 10.43 9.906 93.67 93.28
3 10.09 94.20
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WA (SR H SRR R 10) Fi T
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R IERA DAL, AT REAE T R v s R4 &
P,

1 RERRKBRE (x100)
Fig.1 Microphotograph of Astaxanthin microspheres (x100)
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&1 3 AT RIER 5 R OB AR 43 A 7E 0~160 um
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(ST R 5 B 8 ) 1 G 8
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2 ERERMHKEHEBEERAE (x1000)
Fig.2 SEM photographs of Astaxanthin microspheres (x1 000)
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Fig.3 Particlesize distribution of Astaxanthin microspheres
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Fig.4 Resultsof in vitro release of Astaxanthin microspheres
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Table9 Fitting results of astaxanthin gelatin-gum
ar abic microsphere release model
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