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Effect of Storage Properties of Pork Dipped in Chitosan Solution
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Faculty of Food Science and Biotechnology/Institute of Sea Food Science,
Pukyong National University, Pusan 608-737, Korea

Abstract

Tt e effect of chitosan on antimicrobial effect, shelf-life, antioxidation, color, moisture content and pH of pork
loins stored at 10°C was investigated. All concentration of 5 kDa chitosan had very weak antimicrobial effect
in all concentration against spoilage bacteria in meat. 30 kDa and 120 kDa chitosan had very strong those effects
above 0.1%. The pork dipped in 1% of 30 kDa and 120 kDa chitosans extended a shelf-life. In antioxidation,
the clipped pork has shown remarkable effects in all concentrations of 30 kDa and 120 kDa chitosans. Also,
the external redness of them was maintained stably. Their moisture contents were decreased slightly with the
higher molecular weight and concentration during storage. The results suggested that properties of porks were
improved with dipping in 1.0% of 30 kDa and 120 kDa chitosan.
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Table 1. Effect of growth inhibition of chitosans against gram positive spoilage bacteria in meat
Chitosan Brochothrix Lactobacillus Lactobacillus Pediococcus Listeria Listeria
thermosphacta curvatus’ plantarum” pentosaceus inoccua monocytogenes
5kJa 0.200% 23.8" - - - - -
0.350% 26.0 3.0 11.8 3.8 - -
0.500% 32.8 55 30.1 7 12.4 -
30 IkDa 0.001% 74 - - - 442 -
0.010% 79.4 38.0 26.1 56.3 5.7 04
0.100% 915 79.8 75.0 9.9 84.8 87.1
0.200% 95.8 83.1 77.0 96.5 8.1 86.9
0.350% 97.1 815 84.0 97.0 84.8 1 86.7
0.500% 97.3 79.7 83.0 979 84.2 86.4
120 kDa 0.001% - - - - 476 4.2
0.010% 705 35.0 23.3 479 834 43.2
0.100% 95.8 .9 66.8 876 84.7 879
0.200% 935 81.7 72.0 96.0 34.4 87.7
0.350% 95.8 80.5 718 96.2 839 879
0.500% 9.9 78.6 715 97.0 83.1 37.6
VInhibition rate was indicated by percentage as follow. % = [1 - culture of chitosan (ODsw)/ control (ODge)] * 100
*: Laciobacillus sp. were cultured in the anaerobic condition.
-: Not detected growth inhibition.
Table 2. Effect of growth inhibition of chitosans against gram negative spoilage bacteria in meat
.. Escherichia Pseudomonas  Pseudomonas Salmonella Salmonella Serratia
Chi:osan . . . . . . . .
coli auruginosa fragi enteritidis typhimnrium  liquefaciens
5 kDa 0.200% - - 14.7 - - -
0.350% 6.0" - 23.8 - 124 -
0.500% 191 - 23.3 - 16.7 1.9
30 <Da 0.001% - - - - 06 -
0.010% 26.1 929 925 - 2.9 85
0.100% 945 939 97.4 86.9 189 91.8
0.200% 94.6 94.3 97.4 86.3 77.8 98.7
0.350% 94.3 935 98.8 86.6 86.0 99.4
0.500% 94.4 935 99.1 86.4 93.8 995
120 kDa 0.001% 1.7 2.7 - 09 3.2 -
0.010% 28.2 94.1 90.9 15.3 334 33
0.100% 9.0 945 96.9 349 68.9 90.4
0.200% 95.2 949 97.8 86.9 84.0 98.9
0.350% 95.0 945 98.8 87.3 934 99.3
0.500%6 94.7 94.5 98.3 86.8 93.6 99.2

VInhib tion rate was indicated by percentage as follow. % = [1 - culture of chitosan (ODsw) / control {ODsgs)] X 100

—! Not detected growth inhibition.
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Fig. 1. Total bacterial cell count in the pork treated with various concentration and molecular weight of chitosans during

storage at 10°C.
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Fig. 2. Changes of TBARS value in the pork treated with various concentration and molecular weight of chitosans during

storage at 10°C.
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Table 3. External color of the pork treated with various concentration of 30 kDa and 120 kDa chitosan

Sample L a’ b”

P 0 day 8 day 0 day 8 day 0 day 8 day
Untreated meat 66.34£0.29 68.431+0.43 2.4010.34 058+1.01 754+0.21 8.26*0.45
Lactic acid 0.5% 69.50+0.25 70.63+0.15 2.11£0.06 1.85+0.36 7.02%+0.23 7.99+0.31
Chitosan 0.1% 30 kDa 71.42%+0.18 69.7910.04 231028 2.73%+0.35 7.61£0.14 7.48+0.06

120 kDa 68.78£0.39 66.7210.64 2.31£0.08 2.5110.08 7.72£0.23 7.90+0.45
Chitosan 0.5% 30 kDa 69.96 £0.07 67.8410.22 2.3210.03 259+0.41 7.16%+0.00 7.79£0.19
120 kDa 69.49+t0.11 68.44x0.05 227%0.15 2.7610.20 752+0.65 7.86£0.06
Chitosan 1.0% 30 kDa 70.61x0.08 68.1310.78 2.31%+0.07 2.34£0.17 751%0.14 7.92%0.05
120 kDa 63.76=0.50 6751%0.16 2.34%£0.20 2.60+0.12 7.76+:0.26 7.91%£0.32
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Fig. 3. Moisture content in the pork treated with various concentration and molecular weight of chitosans during storage at

10°C.
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