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Physico-chemical Properties for Utilization of Aging Index of Cold
Storage Beef Tenderloin
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Abstract

To establish the index of aging stage for cold storage beef tenderloin, shear force value(SFV), Mg-
ATPase activity, myofibrillar fragmentation index(MFI), myofibrillar fragmentation ratio(MFR) and
appearance of 30KD(30KD) were measured as the parameters for the indices of aging stage. Aging index
of air—packed beef tenderloin stored for 14 days at 3°C were useful in the order of SFV (r=—-0.893)>MFR
(r=0.863)>30KD(r=0.853)>MFI(r=0.814)>Mg—-ATPase activity(r=0.804). Vacuum—packed beef tenderloin
stored for 28 days at 3°C were useful in the order of MFR (r=0.880)>30KD(r=0.836). In case of the corre—
lation between aging indices of air—packed beef tenderloin, MFR had relation with SFV, Mg-ATPase
activity, MFI and 30KD. In case of the correlation between aging indices of vacuum-packed beef ten—

derloin, MFR had relations with 30KD.
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Table 1. Changes in shear force value(SFV) of beef tenderloin during storage at 3°C for 28 days (g)
Aging days
0 7 10 14 21 28
Korean native beef 589+97° 502+ 82 475i75“z 467+79°
Korean native beef? 589+97° 548+54° 473+85° 470+73° 446+91" 419+61°
Holstein beef” 635+ 86 581+63° 531101 493+ 60°
Holstein beef® 635+ 86 597+ 58 535+90% 493+89° 481 +92° 441 +81°

Mean £S.D.(n=8)

*Different superscripts are significantly different(p<0.05) in each row

)Aged in air condition, 2)Aged in vacuum condition
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Fig. 1. Changes in Mg—ATPase activities of myofibrils

at various KCl concentrations during storage of
Korean native beef tenderloin at 3°C in air con-
dition.
The samples were stored at 3°C for 0(@), 7(O) and
14(m) days. Mg-ATPase activities were measured
by the assay of myofibril(0.25mg/ml) with ImM ATP
in 20mM Tris-HCI buffer(pH 8.0) containing 1mM
MgCl2 and various concentration of KCl indicated on
the abscissa at 25°C for 5min.
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Fig. 2. Changes in Mg-ATPase activities of myofibrils
at various KCI concentrations during storage of
Holstein beef tenderloin at 3°C in air condition.
The samples were stored at 3°C for 0(@), 7(O) and

14(W) days.
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Fig. 3. Changes in Mg~-ATPase activities of myofibrils

at various KCl concentrations during storage of
Korean native beef tenderloin at 3°C in vacuum
condition.

The samples were stored at 3°C for 0(@), 7(O), 14(lD
and 21((T]) days.
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Fig. 4. Changes in Mg-ATPase activities of myofibrils

at various KCI concentrations during storage of
Holstein beef tenderloin at 3°C in vacuum con-
dition.

The samples were stored at 3°C for 0(@), 7(0), 14
(M and 21(() days.
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Table 2. Changes in myofibrillar fragmentation index(MFI)” of beef tenderloin during storage at 3°C for 28 days

Aging days
0 7 10 14 21 28
Korean native beef? 406105 61.9+75° 687+4.3" 68847
Korean native beef® 40605 60.0£6.5° 66.0+2.9" 665t3.1*°  667X3.0°  g62+39°
Holstein beef” 405+16° 61.4+6.9° 68.0*3.6° 69.0+38"
Holstein beef” 405£16° 53745  626+27° 68.0+11*°  658%3.0" g58+26°

Mean=*S.D.(n=3)

" “Different superscripts are significantly different(p<0.05) in each row
l)Myofibrillar fragmentation index determined as the absorbance at 540nm of myofibril suspension(0.5mg protein/ml) % 200

2)Aged in air condition, 3)Aged in vacuum condition

Table 3. Changes in myofibrillar fragmentation ratio(MFR)" of beef tenderloin during storage at 3°C for 28 days(%)

Aging days
0 7 10 14 21 28
Korean native beef’ 31.4+0.9° 382+19°  439%29"°  452+16°
Korean native beef® 31.4+09° 35.8+36¢ 39413 AA4E26 526*16°  661+31°
Holstein beet” 317409 360F27" 451 +40P 462+1.2°
Holstein beef® 31.7+09° 301427 38614 20122 496*24°  g5+16°

Mean=*S.D.(n=3)

*~9Different superscripts are significantly different(p<0.05) in each row
1)Myoﬁbrillar fragmentation as the percentage of the number of the myofibrillar fragments composed of 1~4 sarcomers
to the total number of myofibrils and myofibrillar fragments

2) . . R . .
Aged in air condition, 3)Aged in vacuum condition
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Table 5. Correlation coefficients between storage days
and aging indices of beef tenderloin

Correlation coefficients
Air package Vacuum package

SFVY -0.893%** -0.753
Mg-ATPase 0.804* 0.623
MFI? 0.814* 0.692
MFR® 0.863** 0.880**
30KD 0.853** 0.836*

*p<0.05, **p<0.01, ***p<0.001
UShear force value

2)Myofibrillar fragmentation index
3)Myofibrillz:lr fragmentation ratio
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Table 4. Changes in 30KD(%/actin) of myofibrils prepared from beef tenderloin during storage at 3°C for 28 days

Aging days
0 7 10 14 21 28
Korean native beef” 04+0.1°  140%19° 18.711.6:;d 195*1.7°
Korean native beef” 04%01° 10713 161%31 163%15° 20608 23.1+0.4°
Holstein beef” 03£03  129*+11°  164%26™ 185%1.4°
Holstein beef” 0.3+0.3" 91+18  160+21° 178+1.1° 207£11°  237+1.4°

Mean* S.D.(n=3)

a~“Different superscripts are significantly different(p<0.05) in each row

”Aged in air condition, 2)Aged in vacuum condition
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Table 6. Correlation coefficients among the various factors of air and vacuum packaged beef tenderloin
Air package Vacuum package

MFR SFV. Mg-ATPase MFI  30KD MFR SFV  Mg-ATPase MFI 30KD
MFR” 1.000 1.000
SFV? -0.881*  1.000 -0.782  1.000
Mg-ATPase 0.841* -0.849* 1.000 0.737 -0.803** 1000
MF® 0858* -0.826*  0875" 1.000 0670 -0.892**  0812*  1.000
30KD 0.842* -0.881* 0.873* 0.880* 1,000 0.859* -0.776 0.846* 0.859* 1.000

*p<0.05, **p<0.01

1)Myoﬁbrillar fragmentation ratio, YShear force value, 3)Myofibrillar fragmentation index
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