KOREAN J. FOOD SCI. TECHNOL.
Vol. 31, No. 3, pp. 705~711 (1999)

2O ZAPL £] Sal9| ol3Ey KMo 0|Xl= I

o1Fg R - WA - S - WS
FRAARA TS B F R

UL ERE DR

Effect of Gamma Irradiation on the Physicochemical Properties of Pork Loin
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Abstract

Post-mortem pork loins were used to investigate the effects of gamma irradiation on the surface and inside
color, heme pigments, muscle protein solubility, purge loss, electrophoretical patterns of muscle proteins, and
tenderness. The muscle was cut into pieces of 5 cm in length and divided into both groups, vacuum-packaged
and air-packaged. The packaged samples were irradiated at designed doses, 0, 1, 3, 5 and 10 kGy, by a
cobalt-60 irradiator, and stored at 4°C for 7 days. There were no significant differences in the purge loss and
electrophoretic patterns. Hunter's L and a values of the surface and inside of loins increased by gamma
irradiation, showing a bright red color and the red color was maintained during the storage of both samples.
However, the concentrations of heme pigments were not significantly changed. Muscle protein solubility
slightly increased by increasing the applied dose. The decrease in shear force was observed in irradiated
samples. As result, it was expected that meat quality, especially color and processing properties, could be

improved by gamma irradiation at below 5 kGy.
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Fig. 1. Hunter's color values of gamma-irradiated pork
loin. Pork loins vacuum-packaged (A) and air-packaged (B)
were irradiated at the designed doses of 0, 1, 3, 5 and 10
kGy. Color values were determined on the surface (@—@®)
and inside (O—O) of the sample.
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Table 1. Changes in relative concentration of heme

pigments in gamma-irradiated pork loin during storage
at 4°C

Packaging Heme
type pigment

Imadiation  Storage period (day)
dose &Gy) o 1 3 7

0.46" 0.45 0.48 0.44
042 (045 0.46 043
0.42 042 049 045
041 043 045 044
042 045 047 044

024 0.22 0.21 0.24
025 0.23 023 0.25
0.28 0.27 025 0.24
030 0.26 0.26 0.25
0.29 0.28 0.28 0.28

043 (.42 0.44 0.42
041 .43 042 0.43

Myoglobin

Vacuum Oxymyoglobin

Metmyoglobin 045 043 043 0.44
0.44 0.44 043 045
0.44 (045 0.44 0.42
0.42 (.42 040 039
0.44 042 037 035
Myoglobin 0.44 041 039 0.39

043 041 0.38 0.36
042 (.42 041 0.40

0.28 (.31 0.34 0.36
0.25 .30 032 0.37
0.25 0.28 0.32 0.34
0.25 (.27 0.34 0.37
0.28 .30 0.35 0.38

043 043 045 048
041 0.43 0.46 0.50
045 0.44 0.47 0.49
0.44 046 0.48 0.52
10 0.44 0.47 0.48 0.51

Air  Oxymyoglobin

Metmyoglobin

mwemolBuwrolZunw—mo Swnwe o SBuwro|Suwro

"These values were statistically evaluated by SAS at 5% revel.
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Table 2. Protein solubility of gamma-irradiated pork loin during storage at 4°C

(unit: mg/mL)

Packaging Irradiation Storage period (day)
type dose (kGy) 0 1 3 7
0 6.52+0.13" 4.92+0.23 4.22+0.24 4.52+0.21
1 6.821+0.25 5.69+0.22 4.95+0.27 5.21+0.32
Vacuum 3 7.22+0.21 6.34+0.32 5.82+0.22 5.51+0.31
5 7.47+0.16 7.061+0.34 6.61+0.23 5.58+0.27
10 7.80£0.17 7.77+0.18 6.92+0.16 5.961+0.25
0 6.43+0.21 5.25+0.22 6.06+0.22 5.8140.21
1 6.26+0.18 6.49+0.21 5.99+0.22 6.7610.28
Air 3 6.68+0.22 7.224+0.29 7.37+0.22 6.0840.17
5 6.84+0.23 7.11+£0.18 7.28+0.17 7.114+0.21
10 7.284:0.24 7.76£0.16 7.37+0.32 6.63+0.23

"These values were statistically evaluated by SAS at 5% level.
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Table 3. Purge loss of gamma-irradiated pork loin during storage at 4°C
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o) Azpoll w2 4814 234 2 W3} glo) Al TS
7ke] §o) 4l Aol & vhellx) sigtet.

Purge loss2| gz}

5 54 8 &4 At 2l 9E) ola
dg dhe ZoZ Jepdy, IAPEAAE )
EA el vl sf A1-F AT 8 Bl v g Ao
2 yelgtrh(Table 3). 32472 842 ¥4
Al AFAdell A §520 f-Fel =A WAlste A
1ol = of 22~26% W9l9] -3-54-8 Yehgrt. A
A7) 7kl BhE RSS2 BE AT AR
717ke] 7 gtel| wet Frlsh: F3E Ry, et
A Zalel] ok EEAL Folziel 2o E vpEhyR]
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(unit: mg/mlL)

Packaging Irradiation Storage period (day)
type dose (kGy) 0 1 3 7
0 20.82+0.76 23.04+0.87 25.19+0.68 25.26+0.64
1 21.19+0.58 22.461+0.82 24.884:0.68 25.19+0.65
Vacuum 3 21.75+0.35 23.18+0.76 25.53+0.37 26.13+0.78
5 22.35+0.86 24.36+0.57 26.52+0.54 27.44+0.81
10 22.43+1.02 26.48+0.46 26.75+0.74 27.39+0.69
0 18.61+0.54 19.73+1.14 20.15+0.99 22.54+0.88
1 19.82+0.56 21.18+0.95 20.23+1.20 21.53+1.17
Air 3 20.06+0.75 22.39+0.87 21.36x1.21 23.12+0.96
5 20.54+0.71 19.19+0.84 24.3610.98 23.42+0.87
10 21.121+0.64 24.25+0.59 24.50+0.86 25.17+1.06

PThese values were statistically evaluated by SAS at 5% level.
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Fig. 2. Electrophoretic patterns (SDS-PAGE, 10% acrylamide) of sarcoplasmic proteins and myofibrillar proteins
extracted from gamma-irradiated pork loin. Pork loins vacuum-packaged (A) and air-packaged (B) were irradiated at the
designed doses of 0, 1, 3, 5 and 10 kGy. Concentration of protein was adjusted into 2 mg/mL with an extracting buffer. M
and numeric numbers on the gels indicate molecular weight of standard marker and irradiated doses, respectively.
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