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Abstract

This study was conducted in order to evaluate the effect of gamma irradiation on improvement of
the quality and safety of meat products. Emulsion—type bologna sausages were manufactured with 3 kGy-
gamma irradiated ground beef. Beef patties were also manufactured with the addition of antioxidants
(200 ppm, BHA, ascorbyl palmitate, a-tocopherol, or B—carotene) following gamma irradiation of 1.5 or
3 kGy. Bologna sausages could be successfully manufactured with 3 kGy gamma-irradiated ground beef
and lower salt content(NaCl of 1.0 or 1.2% and phosphate of 0.2 or 0.3%) without any deteriorative results
when compared with the products manufactured with regular salt content(NaCl of 1.5~2.0% and phos-
phate of 0.4~0.6%). No colony formations of aerobic microorganisms were observed in the sausage with
NaCl of 1.2% and phosphate of 0.2 or 0.3% up to 30 days storage at 10°C. No significant differences appeared
in the TBA values among all the sausages during storage for 30 days. No colonies of aerobic microorganisms
were observed in the 3 kGy irradiated patty. Lipid oxidation of the beef patties was inhibited by the

addition of an antioxidant.
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Table 1. Formulas for Bologna sausage and beef patty

manufacture
Materials Composition (%)
Beef 60
Pork back fat 20
Iced water 20
Bologna  NaCl” 10 or 12
sausage Phosphate”’ 02 or 0.3
Ascorbic acid” 0.01
Spice mix” 05
Raw meat 87
Beef 72
Pork back fat 15
Iced water 3
Seasoning 10
Beef Antioxidants”
patty Control® -
BHA 200 ppm
Ascorbyl 200 ppm
palmitate
a-Tocopherol 200 ppm
B-Carotene 200 ppm

YContents of additives were calculated as percentage of
total sum of meat and water.

2900 ppm of antioxidant was added to total weight.
9Control was manufactured without any antioxidant.
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Table 2. Evaluation of color, texture and palatability of bologna sausages manufactured with beef gamma-irradiated
at 3 kGy and different sodium salts contents

Concentration of salts(%)

Evaluation Standard” 1.07 122

0.2% 0.3Y 0.2% 0.3Y
Emulsion stability(%)" 96.82 95.42 96.83 96.55 96.79
Hunter's Lightness 68.34 67.28 67.48 6853 67.21
Color value Redness 12.13 11.62 11.61 12.01 1148
Yellowness 7.62 7.28 7.31 7.65 7.34
Hardness(kgf) 17.64 1763 17.72 17.05 17.14
Texture Fracturability(cm) 8.15 7.84 8.02 8.11 3.05
Elasticity (ratio) 8.66 817 742 831 854
Cohesiveness(ratio) 6.19 532 5.56 595 5.86
Saltiness 45849 3.34° 3.41° 364" 3.89°
. Flavor 4.2 3.02° 3.16° 415" 421%

oY)
Palatability Off flavor 1.6 2.35° 2.27° 1.35% 136"
Total acceptability 3.48% 3528 4037 4462 4278

YStandard is manufactured with non-irradiated beef, 1.5% NaCl and 0.3% phosphate.

Yand Pindicate contents of NaCl and phosphate, respectively.

4)Cooking yield is the rate of weight of bologna sausage after cooking and cooling to pre-cooking.
®Palatability indicates 1(very weak/very bad) to 5(very strong/very good) scored from panel tests.
%A and B means with same letters are not significantly different(p<0.05).

Table 3. Number of viable cells in bologna sausage manufactured with 3 kGy-gamma irradiated beef and different salt

contents(%), and in beef patty contained with an antioxidant during storage at 10°C (CFU/g)
Storage period (day)
NaCl Phosphate
0 15 30
0.2 ND? ND 65x10°
Bologna L0 03 ND ND 1.9%10°
sausage
12 0.2 ND ND ND
: 0.3 ND ND ND
Standard” 52x10' 1.9x10° 43x10°
L Irradiation dose Storage period (day)
Antioxidant
(kGy) 0 15 30
0 9.3x10' 48x10° 12x10°
Control 15 ND 50x10' 40x10°
ND ND ND
31x10° 29%10° 2.2x10°
BHA 15 15%10' 15x107 52x10°
ND ND ND
Beef
patty 0 ND 6.6x 10 5.2x10°
Ascorby! palmitate 15 ND 42x10* 13x10°
ND ND ND
72x10° 49x10* 31%10°
Tocopherol 15 ND 20%10' 21x10°
ND ND N.D.
ND 2.4x10° 41%x10°
Carotene 15 ND ND 9.1x10°
3 ND ND ND

YStandard is bologna sausage produced with non-irradiated beef, NaCl of 1.5% and sodium tripolyphosphate of 0.3%.
“ND indicates non detected.
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Table 4. TBA values(OD values at 538nm) of bologna sausages manufactured with 3 kGy-gamma irradiated beef and
different salts contents(%), and beef patty contained with an antioxidant during storage at 10°C

Storage period (day)

NaCl Phosphate
0 15 30

10 02 0.106” 0.121 0.147
Bologna ' 0.3 0.104 0.121 0.144
sausage 12 02 0.113 0.128 0.146
’ 0.3 0.114 0.127 0.152
Standard” 0.101 0.117 0.145

.. Irradiation dose Storage period (day)

Antioxidant
(kGy) 0 15 30
0 0.189% 0.232 0.297
Control 1.5 0.201 0.259 0.336
0.205 0.277 0.359
0.165 0.183 0.194
BHA 15 0.179 0.213 0.248
3 0.191 0.237 0.255
Beef

patty 0.172 0.192 0.217
Ascorbyl palmitate 15 0.181 0.221 0.249
3 0.186 .0.229 0.252
0 0.176 0.201 0.228
Tocopherol 1.5 0.194 0.237 0.263
0.202 0.256 0.287
0.174 0.221 0.247
Carotene 1.5 0.191 0.253 0.286
3 0.198 0.266 0.303

DStandard indicates bologna sausage produced with non-irradiated beef, NaCl of 1.5% and sodium tripolyphosphate of 0.3%.
?The results were recognized at significant differences of p<0.05.
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