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Abstract

Post mortem bovine muscle. semitendinosus was used to investigate the effects of gamma irradiation on
physicochemical properties. The muscle was cut into pieces of 2 cm in thickness and packaged with 2
different methods; vacuum-packaged and air-packaged. The packaged samples were irradiated at designated
doses of 0, 1, 3 and 5 kGy by Cobalt-60 irradiator. Muscle protein solubility, purge loss, composition and
contents of free amino acids, and shear force were observed during storage at 4°C. We found no significant
differences in the purge loss and the contents of free amino acids. Muscle protein solubility slightly increased
depending upon the increase of the dose. The decrease of shear force by gamma irradiation was observed.
Therefore, it is considered that meat quality can be improved by gamma irradiation.
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Table 1. Muscle protein solubilities of vacuum-packaged and gamma-irradiated beef during storage at 4°C  (ng/mL)
Irradiated dose Storage periods
&Gy) 0 1 3 5 7
0 4.96+0.14" 5.17+0.25 4.71+£0.17 4.601+0.09 5.10+0.23
1 5.09+0.21 527+0.22 4.71+£0.31 4.83+0.21 5.21+0.21
3 5.224+0.18 5.16+0.27 4.88+0.34 4.67+£0.24 5.26+0.19
5 5.1940.11 5.27+£0.23 4.75+£0.11 5.26+0.21 5.17+0.25

DThese values were statistically evaluated by SAS program and recognized significant differences in the range of p<0.05.
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Table 2. Muscle protein solubilities of air-packaged and gamma-irradiated beef during storage at 4°C
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(mg/mL)

Irradiated dose

Storage periods

(kGy) 0 1 3 5 7
0 5.1140.25" 5.07+0.24 5.06+0.10 4.88+0.22 5.024+0.21
1 5.41+0.22 5.47+0.26 5.10+0.22 4.82+0.24 5.234+0.23
3 5.23+0.24 5.16+0.10 5.27+0.25 5.04+0.22 5.06+0.26
5 5.19+0.21 5.26+0.24 4.95+0.22 5.3240.19 5.31+0.15

DThese values were statistically evaluated by SAS program and recognized significant differences in the range of p<p.05.
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Fig. 1. The changes in purge loss (%) of gamma-irradiated beef packaged with different methods, air or vacuum,
during at 4°C. Purge loss mean values within the same storage periods with different italic letters were significantly

different in the range of p<0.05.



668

we} vl zAbre] SREAe] vkl AR Br} o
£ $AE dehich 12T Ao} 2
o] et ZAtell Lj FREM-E G ¥ Y=
Ao wehd. o]yt ARz £ o, $5 29
LA o] kMAFAIFAl 5 kGy7bAle] Zhukad

EARz #3719 SRS & FE vAA] g
o, 2812 ZA o8 L e Aoz AR

Hrfe”,

Feloto|iate] Bzt

Cooking lossol| £ 3} frefolr|Ate] ke $-
£ SA4A %, o AvlAd e B4 % w3, o
I 7REA el olgt Skl e) wisE dubsle 2}
2 AMEEICY, Table 39} 4= AgxA79} )
FEAATNA kAol 2la] WA= cooking lossoll
e frelotvixate] = veplm glo)
Cooking lossel] &3 f2folvlxAte] g 213
FAAT2] 7S Aot Ml o FA4 et
a2, AR 7Rl 5 kGy Al 75 A9 o2
A5l Fo14Ql Aol & AT 5 ¢lddkp>

A FesA] A 3H A 35 (1999)

0.05). AFEAFE cooking lossell4] arginine,
proline®] 7447} #abElgl © v, glutamine, histidine ]
Z7W7F =G 7)1 E2A7E9) cooking lossol| A &
A ZAMAEFo] Fo)gtel o} felolulaate) ek
o] F7}eh= e vebygch a8y, AR 7dAE
Hlfﬁ"]':llg} 3 kGy Aol A & kg vlehd vt

, 1 kGy®] AMe]follA e & gekg vepir). &
7 )iﬂ—?’-fﬁ]ﬁ aspartic acid, proline, methionine2] ¥}
aH] 7} 2F48} 51, serine, threonine, alanineo] Z7}31=
Ao g A=t ekl 2AbEl $-8-9] ofrlnal
§HeF wistol] gk o} 2 73159 B w4} o] &
ejotu|abe] ghafz) b opwicake] Frefm)e ZpobAd
S I I S | A I S - 2 1% o L - |
£Axo8 Zhupal ZaE 980 2 7E] F2lg cooking
lossol] Exl&he fe]olv]iale] geke Wi} gl
e gokEc)

mMetatel pist
AFETATE) AW g 2o 24} AF 24}
FA %A chebkort, 17 Sk Zhvba Az

Table 3. Free amino acid composition and content in cooking loss extruded from vacuum-packaged and gamma-

irradiated beef during storage at 4°C (%, mM/mL)
Irradiated dose (kGy)
Amino 0 1 3 5
acid
0 day 7 day 0 day 7 day 0 day 7 day 0 day 7 day
Asp 0.32 0.27 0.34 0.51 0.37 0.26 0.90 0.60
Glu 2.18 2.00 1.88 4.55 3.16 4.78 225 4.10
Ser 0.54 0.61 0.56 0.73 0.58 0.78 0.63 0.85
Gly 2.1 2.66 275 2.58 2.44 2.96 2.87 3.05
His 1.96 2.03 1.57 2.63 2.59 3.19 2.80 3.04
Arg 66.10 65.45 63.53 59.12 64.59 53.56 63.09 54.76
Thr 8.37 8.06 831 8.80 8.82 7.97 8.28 8.28
Ala 8.40 8.99 8.89 11.30 9.01 13.68 10.96 12.68
Pro 3.00 4.12 5.52 2.94 3.73 4.09 3.11 4.28
Tyr 0.64 0.40 0.60 0.60 0.55 0.92 0.63 1.03
Val 1.15 1.15 1.13 1.37 1.09 1.59 1.29 1.60
Met 0.23 0.32 0.23 0.36 0.19 0.40 0.27 0.49
Cys2" 0.05 0.04 0.24 0.08 0.04 0.29 0.19 023
Ile 0.90 0.74 1.01 1.13 0.76 1.66 0.97 1.20
Leu 0.96 1.06 0.92 1.28 0.85 1.37 1.07 1.45
Phe 0.47 0.47 0.41 0.55 034 0.64 0.46 0.68
Trp 0.18 0.87 0.15 0.25 0.14 0.29 0.15 023
Lys 0.88 0.76 0.96 0.90 0.75 0.99 0.89 1.05
Cys nd.* n.d. n.d. 0.32 n.d. 0.58 n.d. 0.40
Sum® 30.85 36.81 45.51 31.69 43.02 39.54 41.41 46.94

“Full names of amino acids are abbreviated using expressionn of three letter.

°Cys2 indicates Cystine disulfide- -linkaged with two Cysteines.

Sum indicates free amino acid content (mM/mL) in cooking loss.

‘n.d. indicates no detection.
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Table 4. Free amino acid composition and content in cooking loss extruded from air-packaged and gamma-

irradiated beef during storage at 4°C

(%, mM/mL)

Amino

Irradiated dose (kGy)

acid* 0
0 day 7 day 0 day 7 day 0 day 7 day 0 day 7 day
Asp 0.22 0.29 1.10 0.46 0.08 0.19 0.34 0.43
Glu 1.29 2.49 1.66 2.45 1.72 2.87 2,67 2.47
Ser 0.73 1.19 0.95 1.14 0.96 1.19 0.83 1.13
Gly 3.52 2.07 3.98 2.13 1.88 223 1.71 2.04
His 1.77 2.99 2.16 2.19 2.04 2.64 278 2.33
Arg 70.10 62.05 64.64 62.66 64.90 56.92 66.33 63.02
Thr 7.01 7.56 8.09 7.74 8.69 8.38 7.80 7.62
Ala 9.24 12.96 12.16 13.40 11.94 14.97 10.48 12.22
Pro 1.76 2.68 1.70 1.57 224 447 1.92 3.12
Tyr 0.42 0.55 0.40 0.56 0.51 0.66 047 0.46
Val 1.07 1.27 1.07 1.35 1.24 1.26 1.19 1.25
Met 0.16 0.39 0.16 0.36 0.20 0.29 0.18 0.31
Cys2® 0.06 0.06 0.09 0.13 0.18 0.01 0.14 0.19
Ile 0.59 0.85 0.73 1.00 0.95 1.18 0.85 0.89
Leu 0.88 1.16 093 1.31 1.12 1.09 1.02 1.18
Phe 0.47 0.56 0.48 0.61 0.53 0.49 0.46 0.53
Trp 0.15 0.14 0.16 0.24 0.19 0.15 0.13 0.18
Lys 0.56 0.55 0.54 0.70 0.63 0.65 0.56 0.63
Cys nd.’ 0.19 nd. n.d. n.d. 0.36 0.14 n.d.
Sum’ 20.88 39.19 20.78 16.68 22,01 37.38 28.73 26.88
“Full names of amino acids are abbreviated using expressionn of three letter.
*Cys2 indicates Cystine disulfide-linkaged with two Cysteines.
‘Sum indicates free amino acid content (mM/mL) in cooking loss.
°n.d. indicates no detection.
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Fig. 2. The changes in shear force values (kg/cm’) of gamma-irradiated beef packaged with different methods, air or
vacuum, during storage at 4°C. Mean values were significantly different in the range of p<0.05.
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