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Effects of utilization of chitosan-ginger extract mixture as antioxidant and antimicrobial in minced
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ABSTRACT

This research was aimed at studying the concomitant utilization of chitosan and ginger
extract as antioxidant and antimicrobial agent in ground beef and beef meat ball. Chitosan
produced from shrimp shells had 79% production yield, 100% degree of deacetylation and
molecular weight at 438 kDa. Chitosan was hydrolyzed by commercial pectinase
(Pectinex?) at pH 4.5, 50?C, enzyme/substrate ratio of 1:1 (w/w) and collected at 30 minutes
until 300 minutes. The results revealed that the hydrolyzed chitosan had the production
yield in the range of 80-100%. Molecular weight of hydrolyzed chitosan depended on
incubation time and gradually decreased along the incubation period resulting in the lowest
molecular weight at 42 kDa. The result from antimicrobial activity of hydrolyzed chitosan
revealed that the hydrolyzed chitosan had higher antimicrobial activity against S. aureaus,
S. feacalis and E. coli when comparing with control (p?0.05). The highest antimicrobial
activity was found in chitosan with molecular weight at 69 kDa. The optimum condition for
the ginger extraction was investigated with parameters studied including three different
solvents (distilled water, 50% ethanol and 99.8% ethanol) at the extraction ratio 50:1 (v/ w)
and samples collected time at 12, 24, 36 and 48 hrs. The result showed that ginger
extraction with 99.8% ethanol for 36 hrs yielded the highest total phenolic compound, %
scavenging effect and % chelating effect (17.59 mg GAE/g dry weight, 58.25% and
21.67%, respectively). Results from the optimal ratio of chitosan and ginger extract revealed
that the highest antioxidant property was found at the ratio of 1:3, which possessed
scavenging effect and chelating effect at 84.41 and 16.61%, respectively. The mixture at
the selected ratio (1:3) with different concentration (0.25, 0.50, 0.75 and 1.00% w/w) was
cooperated into ground beef in compared with control sample (0% and 200 ppm BHT). As a
result, the addition of mixture affected product color by increasing lightness (L*), chroma
(C*) and hue angle (h) values. The increase of mixture concentration also resulted in
decreasing pH. The mixture at concentration over 0.50% w/w was able to reduce TBA value
and amount of total microbe from TPC test. Consequently, the mixture of chitosan and
ginger extract at 0.50% can prolong the shelf life of ground beef from 6 to 9 days at 4?C, in

compared with the control sample (ground beef without mixture).



