Journal of Life Science 2007 Vol. 17. No. 2. 260~265

©JLS/ISSN 1225-9918

WERM - ARt . TR oMl . 0B
PavsE SEAASS, AU &
Received November 9, 2006 / Accepted December 26, 2006

SUSEE, APYE JUPEATL

Effects of Electron—Beam Irradiation on the Phys1c0-chem1cal Properties of Hanwoo Meat. T. S. Park,
T S. Shin*, G. B. Park’, S. H. Oh' and J. I. Lee. Department of Animal Science, Pusan National University,
"Division of Animal Science, Gyeongsang National University, *Advanced Swine Research Institute, GyeongNam
Province — This study was carried out to investigate the effect of Electron Beam irradiation on phys-
ico-chemical characteristics of Hanwoo meat. A total of six beef carcasses (280~300 kg) that were qual-
ity grade 1" (marbling score No. 7, meat color No. 4, maturity No. 1, texture No. 1) was purchased
at the commercial slaughter house. The carcasses were transported and washed using high pressure
water, and pasteurized with 50% ethyl alcohol in the laboratory. After the carcasses were deboned
and trimmed, loin and round were taken out to make steak (1.5 cm thickness) or patty respectively.
Samples were wrap or vacuum packaged and irradiated with 0, 3, 4.5, 6 and 7.5 kGy using elec-
tron-beam accelerator. Irradiated samples were used to measure pH, moisture, crude protein, crude
fat, and meat color. There was no significant (p>0.05) difference in pH between vacuum packaged
(VP) and wrap packaged (WP) treatment, and the pH was not changed by electron-beam irradiation
levels. Both control and irradiated treatments of steak showed higher tendency in moisture content.
In crude protein content, control was higher than irradiated treatment in steak, but there were no dif-
ference in patty. Lightness (L) of meat color has no difference between irradiated and non-irradiated
treatment (py 0.05). The value of redness and Yellowness of meat was dropped by increasing irradi-
ation (p<0.05), but there was no difference between control and 3 kGy treatment (p<0.05).
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Fig. 1. pH of Hanwoo fresh meat treated with and without
vacuum packaging by electron-beam irradiation.
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Table 1. Moisture content of Hanwoo fresh meat treated with and without vacuum packaging by electron-beam irradiation

. Irradiation(kGy)
Packaging
0 45 6 75
%
64.15" 634645 60.735% 60635 58,03
Vacuum
Steak (1.71) (4.83) (0.20) (2.01) (2.03)
Nomvacuumn 63.81%° 61,505 61.115® 61.7145% 60.52°
on-vacuu (0.79) (0.92) (0.95) (1.60) (1.28)
Vacuum 66.88° 66.81° 67.22° 66.82° 67.63°
Pat (1.04) (0.35) (0.41) (0.74) (2.08)
a
y Nomvacuum 66.22° 66.94° 67.04° 66.99° 66.38°
(1.89) (2.06) (1.29) (1.04) (0.82)

ABC Means with different superscript in the same row are significantly different (p<0.05).
% Means with different superscript in the same column are significantly different (p<0.05).

Table 2. Crude protein content of Hanwoo fresh meat treated with and without vacuum packaging by electron-beam irradiation

) Irradiation(kGy)
Packaging
0 45 6 75
%
556240 53.74% 53.76%° 53 44% 567540
Vacuum
Steak (1.24) (3.37) (3.18) (0.26) (1.05)
Nonvacuum 56.60*" 55.57%° 55.235° 55.25%° 53.75%
on-vacu (2.58) (1.06) (1.26) (1.22) (1.53)
Vacuum 61.37° 61.62° 61.31° 61.82° 61.92°
Pat cut (0.32) (0.28) (153) (1.29) (1.17)
a
2 Nonwvacuumm 60.86* 62.00° 61.55° 62.48° 61.20°
211 (0.86) (0.48) (0.65) (0.38)

&% Means with different superscript in the same row are significantly different (p <0.05).
*b¢ Means with different superscript in the same column are significantly different (p <0.05).
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Table 3. Crude fat content of Hanwoo fresh meat treated with and without vacuum packaging by electron-beam irradiation

. Irradiation(kGy)
Packaging 0 45 6 75
%
Vacuum 12.05 11.21° 11.56° 11.29° 12.96°
Steak (2.40) (1.26) (2.02) (151) (1.50)
Non-vacuum 12.70 12.59° 1037 14.65° 13.86°
(3.69) (2.99) (0.84) (1.17) (3.90)
Vacuum 9.8 9.00° 9.15® 9.81° 843"
(1.38) (0.54) (1.69) (0.56) (0.28)
Fatty Nonvacutm 10.94* 8.55% 8.63"° 9.58° 9.73%°
(0.73) (0.39) (0.38) (0.59) (0.76)
ABC Means with different superscript in the same row are significantly different (p<0.05).
** Means with different superscript in the same column are significantly different (p<0.05).
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Fig. 2. Lightness(L)) of Hanwoo fresh meat steak treated with
and without vacuum packaging by electron-beam
irradiation.
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Fig. 3. Redness(a ) of Hanwoo fresh meat steak treated with
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Fig. 4. Yellowness(b) of Hanwoo fresh meat steak treated
with and without vacuum packaging by electron-
beam irradiation.
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