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Effects of Calcium Injection and Chitosan Coating
on Shelf Life and Quality of Pork

Hyun-Young Lee, Sun-Mee Park and Dong-Hyun Ahn*
Faculty of Food Science and Biotechnology/Institute of Sea Food Science, Pukyong National University

Effects of calcium and chitosan treatments on storage and quality of pork were investigated. Porks were coated
with 1% each of 30 and 120 kDa chitosans in 3% gelatin solution. Self-life and antioxidation increased
significantly in all samples. In contrast with non-treated group, pH of the chitosan-treated group was very stable.
Moisture content and water activity (Aw) were similar among all samples. Water-holding capacity decreased
slightly, whereas cooking loss increased, during storage in all samples. Value of redness increased in chitosan-
coated pork. Tenderness of pork injected with calcium was the highest among all samples. These results showed
that preservation and quality of pork were improved by the treatment of calcium and 30 kDa of chitosan.
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Fig. 1. Total bacterial cell counts in the pork coated with
chitosan and gelatin during storage at 1°C.

Untreated meat: not treated group with injection and coating,
Control: Not treated group with injection.
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Fig. 2. Changes of TBARS value in the pork coated with
chitosan and gelatin during storage at 1°C.

Untreated meat: not treated group with injection and coating,
Control: Not treated group with injection.
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Fig. 3. Moisture content in the pork coated with chitosan and
gelatin during storage at 1°C.

Untreated meat: not treated group with injection and coating,
Control: Not treated group with injection.
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Fig. 4. pH value in the pork coated with chitosan and gelatin
during storage at 1°C.

Untreated meat: not treated group with injection and coating,
Control: Not treated group with injection.
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Fig. 5. Water holding capacity in the pork coated with chitosan
and gelatin during storage at 1°C.
Untreated meat: not treated group with injection and coating,
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Table 1. External color of the pork coated with chitosan and gelatin during storage at 1°C
L* a% b*
Sample
0 day 18 day 0 day 18 day 0 day 18 day
Untreated meat” 70.48 0.46 73471+0.69 2.63£0.15 0.78 £0.22 7.2910.35 8.89+0.06
Control” 7048 £0.46 68.3510.81 2.63£0.15 2.88£0.24 7.29+0.35 7.64+0.08
Water 70.48£0.46 69.04 £0.71 2.63£0.15 2.79+0.03 7.29+0.35 7.74+0.35
Calcium 7048+ 0.46 68.49+0.04 2.63+0.15 3.19£0.03 7.29+0.35 7.77+0.54
EDTA 70.48 £0.46 68.33+0.00 2.63+0.15 277£0.24 7.29£0.35 7.50+£0.07
UNot treated group with injection and coating. '
PNot treated group with injection.
Table 2. Internal color of the pork coated with chitosan and gelatin during storage at 1°C
L* a¥* b*
Sample
0 day 18 day 0 day 18 day 0 day 18 day
Untreated meat" 70.13£0.35 76911+0.26 217+£0.02 1.55+0.01 6.75+£0.26 8.61£0.18
control”’ 70.13£0.35 68.21 +1.08 2.17£0.02 2.82+0.14 6.7510.26 749+£0.15
Water 70.13+0.35 68.46+0.61 2.17+£0.02 2.79+0.03 6.75+0.26 7.74£0.27
Calcium 70.13£0.35 68.121+043 217+£0.02 3.19+£0.03 6.75£0.26 7.62£0.24
EDTA 70.13£0.35 67.81£0.12 2.17+0.02 2.77+0.24 6.75+£0.26 7.48+0.16

"Not treated group with injection and coating.
PNot treated group with injection.
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Fig. 6. Shear force in the pork coated with chitosan and gelatin
during sterage at 1°C.
Control: Not treated group with injection,
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Fig. 7. Changes of myofibrillar fragmentation index (MFI) in the
pork coated with chitosan of and gelatin during storage at 1°C.
Untreated meat: not treated group with injection and coating,
Control: Not treated group with injection, {F]: The number of
myofibrillar fragments composed of 1-4 sarcomeres, {E]: The total
number of myofibrils and myofibrillar fragments.
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