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Production of Chitosan-Allicin Complexes for Using as Antimicrobial Agent:

Preparation Method, Properties and Microstructure
T. Pirak
Department of Product Development, Faculty of Agro-Industry, Kasetsart University,
Chatuchak, Bangkok, Thailand 10900

The appropriate preparation method, physical and chemical properties, microstructure and
antimicrobial activity of chitosan-allicin complexes was investigated in this study. Chitosan was prepared from
dried and cleaned shrimp shells with the following processes: deproteinization, demineralization, decoloration
and deacetylation, respectively. The deacetylation step was performed by soaking chitin into 50%w/w sodium
hydroxide solution at room temperature for 72 hr and heating to 90°C for 24 and 48 hr, in order to receive
chitosan with 78% degree of deacetylation (%DD) (molecular weight (MW) at 1,100 kDal) and 94% DD (MW
at 1,039 kDal), respectively. Allicin was extracted from fresh garlic and determined concentration using HPLC.
The obtained allicin solution was freshly used or kept in refrigerator at 4°C and used within 1 week. The
chitosan-allicin complexes were prepared by stirring allicin solution with homogenizer at 11,000 rpm,
continuous pouring chitosan solution until completely mix and then continuous stirring for 1 min. The obtained
complex solution was leaved at 4°C for 48 hr in order to complete the complexation step. The result showed that
the obtained complex solution possessed 20-21% total soluble solid with pH at 4.5-4.8. The increase of chitosan
solution resulted in coagulating of chitosan droplet. The optimum chitosan to allicin weight ratio was 1:1. The
percentage of production yield obtained from 4 different drying methods (freeze drying, spray drying, vacuum
drying and tray drying) was 66.37, 37.84, 8.02, and 5.11, respectively. The obtained chitosan-allicin complexes
exhibited light yellow color which had the L* in between 81.0-87.3, a* in between 0.4-2.2 and b* in between
16.8-21.2, respectively. The result from scanning electron microscope revealed that the shape of the obtained
complex was round and the size of complex was vary in the range of 5-15 pm. The functional groups resulted
from Fourier-Transform Infrared Spectroscopy (FT-IR) showed that the chitosan-allicin complexes possessed 4
main functional groups, including alkyl group, alkyl group-hydroxy or possibly amino substituent, hydroxyl or
amino compound, and aliphatic alcohol with carbonyl substitution. The results from single X-ray diffraction
showed that the crystalinity of chitosan-allicin complexes was amorphous. The preliminary results from disk
diffusion test revealed that chitosan-allicin complexes exhibited the antibacterial activity against spoilage
bacteria and had the possibility to be used as antimicrobial agent in foods.









