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Abstract

To investigate the effects of submersion aging in chilled water on tenderness and microbial growth of vacuum
-packed beef, the semimembranosus muscles of Hanwoo (Korean cattle) was sampled at a commercial meat plant
at 24 hrs postmortem. The samples were cut to 2.5 cm thick steaks and randomly assigned to following two
treatments. The samples were stored in conventional refrigerator at 4C after vacuum packaging for control
whereas the other vacuum-packed samples were submersed in chilled water at 1°C for treatment, and both
samples were stored for 14 days to measure total plate counts (TPC), sarcomere length, free calcium
concentration, shear force value and myofibrillar fragmentation index (MFI). The sarcomere length of treatment
was significantly (p<0.05) longer than that of control at 3 days aging. Result suggested that submersion in chilled
water of vacuum-packed beef might be effective to improve tenderness of meat compared to storage in
conventional refrigerator. There were no significant differences in the shear force and MFI between control and
treatment during storage. However, the free calcium concentration of samples from treatment was significantly
(p<0.05) higher than that of control at 7 days of ageing. This result indicated that the lower shear force value
and the longer sarcomere length of samples from treatment might be due to increasing the free calcium ion
concentration in sarcoplasm during storage. On the other hands, samples from control showed significantly
(p<0.05) higher number of microbial (TPC) compared to treatment during storage. From results obtained,
submersion in chilled water of vacuum-packed beef could be recommended as a desirable aging method to
improve tenderness of Hanwoo compared to aging in conventional refrigerator.
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Table 1. Effect of submersion aging on sarcomere length of Hanwoo meat (pm)

Storage days

Treatment”
0 3 7 10 14
CA 1.79+0.04 1.8440.02? 1.9240.03 1.98+0.04 2.00+0.02
SA 1.80+0.03 1.88+0.01% 1.94+0.02 2.00+0.03 2.004+0.03
Means£S.D.

" CA(conventional aging): stored in conventional refrigerator at 4C, SA(submersion aging): submersed in chilled water at 1T.

? Means with different superscript in the same column are significantly different(p<0.05).
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Table 2. Effect of submersion aging on free calcium concentration in sarcoplasm of Hanwoo meat (m mol/g)
Storage days
Treatment”
0 3 7 10 14
CA 0.17+0.01 0.20+0.01 0.21£0.01%? 0.24+0.03 0.28+0.03
SA 0.1740.01 0.19+0.02 0.25+0.01* 0.26+0.02 0.26+0.02
Means+S.D.

" CA(conventional aging): stored in conventional refrigerator at 4°C, SA(submersion aging): submersed in chilled water at 17C.

? Means with different superscript in the same column are significantly different(p<0.05).
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Fig. 2. Effect of submersion aging on myofibril fragmen-
tation index of Hanwoo meat. [ ] : CA(conventional aging) :
stored in conventional refrigerator at 4°C, [ : SA(submersion
aging) : submersed in chilled water at 1C.
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Fig. 3. Effect of submersion aging on shear force values of
Hanwoo meat. [ ] : CA(conventional aging) : stored in conven-
tional refrigerator at 4°C, [} : SA(submersion aging) : submersed
in chilled water at 1C.
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Fig. 4. Effect of submersion aging on total plate count Han-
woo meat. A, B : Means with different superscript are signifi-
cantly different(p<0.05). —®—: CA(conventional aging) : stored
in conventional refrigerator at 4C, -- -~ : SA (submersion aging)
: submersed in chilled water at 1°C.
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