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Technologdy optimization of ginder oleoresin alginate-chitosan microcapsules

Prepared by emulsification external coacervation
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Abstract Aim:To optimize the preparation of the ginger olecresin alginate-chitosan microcapsules and to study its
stability. Methods : The microcapsules were prepared by emulsification external coacervation according to the uniform
design arranged with U11(116) table. The mean diameter and drug entrapment ratio were determined as the evaluating
indicator for the microcapsule formulation. Its stability was assessed by influence factors test. Results: The average
diameter, span and entrapment ratio of microcapsules were 842 pm, 0.14 and (69.82 = 1.05) %, respectively under
the optimized conditions of 2.0% alginate sodium, 3: 1 of the mass ratio of alginate sodium/ginger oleoresin, 1.0%
calcium chloride and 1.2% chitosan. The stability test of the microcapsules showed no change of drug loading and
shape under the experiment conditions of high tempertment, humidity and strong light. Conclusion: It has good
reproducible to the preparation formulation of microcapsule optimized by the uniform design method.
Microencapsulation is an effective measure to increase the stability of ginger oleoresin.
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Fig.1 UV specta of ginger oleoresin (A), vanillin (B) and blank
alginate-chitosan microcapsule(C)
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Tab.1 Arrangement of Uj;(11%) uniform design

Factors Mean size EE
No. Span
XX X X (Y,um) (Y%, %)
1 1 41 2 0.9 754.7 0.21 63.82
2 1 51 4 1.5 714.5 0.28 57.58
3 1.5 7:1 1 0.6 810 0.21 58.22
4 1.5 31 3 1.5 783.6 0.24 64.00
5 4:1 5 0.6 824.9 0.21 66.00
6 6:1 1 1.2 842.3 0.19 60.60
7 2.5 7:1 3 0.3 846.1 0.22 59.10
8§ 2.5 31 5 1.2 864.2 0.20 70.00
9 3 511 2 0.3 888.9 0.20 68.70
10 3 6:1 4 0.9 873.1 0.19 66.30
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Fig.2 Optical micrograph of wet microcapsule (A) and dry microcapsule
(B) with drug( X 40)
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Fig.3 DSC curves of ginger oleoresin(A), blank microcapsule (B) and
loading drug microcapsule(C)
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Tab.2 Mean labeled percentage (% ) of remnant gingerol in alginate-

chitosan microcapsule and mixture in the stability experiments( n= 3)

_ TC) E(lx) Relative humidity( % )
Formulation  #2(d)
40 60 4500 75 92.5
Microcapsule 5 99.95 98.31 97.84 101.52 102.58
10 97.58 97.10 98.53 99.38 100. 63

Mixture 5 91.01 87.35 79.95 93.12 94.92
10 70.11 60.48 49.05 85.61 71.64

Note: Contents of gingerol in microcapsule and mixture were (5.64 + 0.

08)% and (5.64+0.13)% , respectively at 0 day
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