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Abstract

This study was performed to develop the method of differentiation fresh and frozen meat by using the
measurement of mitochondrial malate dehydrogenase. The principle of this experiment is based on the fact the
enzyme proteins associated with mitochondria membrane could be released by freezing. The methods were
studied by measurements of protein concentration of meat press juice, WHC (water-holding capacity), drip loss
and mitochondrial malate dehydrogenase enzyme activity. Samples were stored at 4T and -18T during storage
period, respectively. Protein concentration of meat press juice was ranged from 8.5 mg/mL to 12.7 mg/mL and
increased by freezing below at -18C (p<0.05). The WHC was not significantly different between fresh meat and
frozen chicken meat (p>0.05). The amount of drip loss of fresh and frozen chicken meat at 4C and —-18T was
not significantly different (p>0.05). Mitochondrial malate dehydrogenase activity of frozen meat (-187T) was
significantly higher (p<0.05) than that of fresh meat. Also, enzyme activity of frozen meat was maintained at
the same level after 3 minutes reaction. But fresh meat had not this reaction. From these results, it suggests
that mitochondrial malate dehydrogenase can be used as a promising enzyme to differentiate between fresh and
frozen meat.
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Table 1. The protein concentration of fresh and frozen
chicken meat

Storage period Protein concentration (mg/mL)

(days) 4T -18C
1 8.4+0.45*° 8.9+0.37°

3 9.7+0.37° 9.5+0.46™
7 9.4+0.42° 9.9+0.40°

15 11.7+0.40% 12.7£0.45™

* MeanzS.D. in triplication.

*®Means with different superscript in the same column are
significantly differ at p<0.05.

B Means with different superscript in the same row are
significantly differ at p<0.05.
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Table 2. The changes of water-holding capacity (WHC)
of fresh and frozen chicken meat

Storage period WHC(%)
(days) 4T -18C
1 60.5+2.81*" 58.7+0.88°
3 59.3+1.79™ 412+4.80%
7 41.8+2.95" 37.546.12%
15 33.9+5.89° 30.1+1.78°

* Mean+S.D. in triplication.

*® Means with different superscript in the same column are
significantly differ at p<0.0S.

AB Means with different superscript in the same row are
significantly differ at p<0.05.
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Fig. 1. Changes of WHC of chilled meat and frozen meat.
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Table 3. The changes of drip loss of fresh and frozen
chicken meat

Storage period Drip Loss (%)

(days) 4T -18T
1 0.11+0.013%* 0.21+0.012*
3 0.14+0.032% 0.28+0.083%
7 0.22+0.054° 0.30+0.064%
15 0.37+0.043% 0.41+0.085*

* Mean+S.D. in triplication.

*¢ Means with different superscript in the same column are
significantly differ at p<0.0S.

*® Means with different superscript in the same row are
significantly differ at p<0.05.
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Fig. 2. Changes of drip loss of chilled meat and frozen

meat.
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Table 4. The changes of mitochondrial malate dehy-
drogenase (mMDH) activity of fresh and frozen
chicken meat

Storage period mMDH activity (U/mL)
(days) 4T -18TC
1 1438 14.32
3 11.47 15.20
7 13.24 16.64
15 12.85 15.03
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Fig. 3. Changes of mMDH activity of chilled meat and
frozen meat.
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