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Effect of Electron Beam Irradiation on the Microbial Growth
and Qualities of Chicken Breast
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Electron beam irradiation was applied to examine the microbial growth and qualities of vacuum-
packaged chicken breasts. Chicken breast samples were irradiated at dose of 2, 4, 8, 12, and 16
kGy, respectively. After irradiation, chicken breast samples were individually vacuum-packaged
and stored at 4°C., Microbiological change of irradiated vacuum-packaged chicken breasts showed
that populations of total bacteria, yeast and mold, total coliform, and salmonella spp. in chicken
breasts were significantly reduced with increasing irradiation dose. The pH values of vacuum-pack-
aged chicken breasts were not significantly changed among treatments. Lipid oxidation measure-
ments showed that TBARS values of vacuum-packaged chicken breasts increased with increase of
irradiation dose, and gradually increased during storage. Color measurements showed that irradi-
ation reduced Hunter a value of vacuum-packaged chicken breasts with increasing irradiation dose.
However, Hunter L and b values of vacuum-packaged chicken breasts were not significantly
altered among treatments. Sensory quality results of vacuum-packaged chicken breasts showed that
there were no significant changes among the samples irradiated. These results indicate that irradi-
ation can be used to improve the microbial safety and qualities of poultry products.
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Electron-beam irradiation. A4 ZAL= electron-beam
accelerator(Model ELV-4, 1 MeV, Eb-Tech)E o)-&3t%ith
Low density polyethylene(LDPE) bag®] A& 71&4S Wil
I 271120 mmX 60 mm)ol] REE AF A, s AR
2-8mA, beam dimension 600 mm(length)X 600 mm(width),
velocity 5-10 m/min®] MHEE F F4Aako] 2-16kGy7t 5
5 AL & olufe] F4A %L cellulose triacetate
(CTA) dosimeter2 #2135}

OAE g R Dvalue. WA ZARE Al 7leatoa] &
7 scalpele- o] 83k AAFE A7IE 527Hsize 25 mmX 25
mm 2 mmyg ZEhfo] 10g& AT AFH e sampled}
it A3 0.1% peptone water 90 miS i bagol H,
stomacher(MMIX 2, AES Laboratoire, France)E ©]-&3}o 3
min %t H3HE 015 i cheese clothS ol&sle] o
FSFL 0.1% sterile peptone waterS ©)8-dfo} 3A%) & Zpz)
o] WXl EFalitt. mAE %7 American Public Health
Association(APHA) #& %8¢ o} A Aske] colony
forming unif(CFU). 2 71814th 3714 Ala-2 plate count

agar(PCA, Difco Co., Deftroit, MI, USAYE AF&-3te) 37°C
incubatorllA] 28 EF WIYEIAE, EF 9 30| potato
dextrose agar(PDA, Difco Co., Detroit, MI, USAYS A3k
35°C incubatoroll A 3Y F<F wjYtt & colonyE Al AT
dF & Chromogenic E. coli/Coliform Medium(EC,
Oxoid Ltd, Basingstoke, Hants, England)E AF8-3}e] 37°C
incubatoroll ] 29 E}F widE F AAAE A colonyE Al
YL, Salmonella spp= salmonella chromogenic agar base
(Oxoid Ltd., Basingstoke, Hants, England)E ©]&3}a 37°C
incubatoroll A 2 < wlUgk & AAHE FM colonyE AT
SIATh Dyyvalues 2t AR e AR mE BE 5
Mo gHE ZAsiT.Y

pH measurement. Sample 5g3 BT 45m/g 247
(Model MCH600SI, Tong Magic Co., Seoul, Korea)oll 23
1 min ¢+ B3}, 2498 sample 2000} gA 15 min &
ot aResl, 1 5N pHE pH meter(Coming Inc.,
Coming, NY, USAYE °|&sl 43It
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sl Arlstnt. A AR sample 5g 3 Het 15
miE 4710 B2 EAT F Imie 2-thiobarbituric acid/
trichloroacetic acid(TBA/TCA) solution 2m/®] Eo] A&
disposable test tubeol] 231 vortex® o83l EFsIATL o]
2L water bath(CW-10G, JEIO TECH CO., LTD, Korea)®ll
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HAFIZ 2000X golM 15 min B FAESE AAFI] 532
nmel|A g5de] s Z7dsIsith. TBARSE 5g 5 9
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AMEE B W] 1, 8, b 3RS Z2F L=9834, a=-0.03, b
= 1.62°|24}.
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Fig. 1. Effect of e-beam irradiation on the survival of microorganisms in chicken breast. Bars represent standard error. a: total aerobic bacteria

b: yeast and mold, ¢: coliforms d: Salmonella spp.
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Fig. 2. Change in populations of microorganisms in e-beam irradiated chicken breast during storage. Bars represent standard error. a: total

aerobic bacteria b: yeast and mold, c: coliforms d: Salmonella spp.
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Table 1. D,, value" of microorganisms contaminated in e-beaim
irradiated vacuum-packaged chicken breast

Microorganisms D,, value (kGy)

Total aerobic bacteria 8.23
Yeast and Mold 6
Escherichia coli. 7.56
Salmonella spp. 8.03

"Decimal reduction dose. (log,, N/N,=~D/D,)
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Fig. 4. Changes in TBARS of e-beam irradiated chicken breast
during storage. Bars represent standard error.
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Table 2. Change in Hunter color values of e-beam irradiated vacuum-packaged chicken breast during storage
Color value” Irradiation dose Storage period (Days)
(kGy) 0 1 3 5 7
0 48.00% 1.35% 49.83+1.90° 51.23£1.96° 49.09+0.32° 54.86+1.05*
2 46.76+0.92¢ 49.40£0.37° 53.00£2.63° 55.191£2.24* 57.18+0.87°
L 4 52.55%£2.26% 51.98+1.84* 54,18+3.76™ 53.1311.49* 49.68+1.38°
8 49.74£1.10° 5242+1.89* 54.02+1.06™ 52.33+£1.93° 55.84+2.96°
12 50.97+1.10% 50.62+0.51® 56.70£2.86* 51.54+1.53° 55.47+£2.38
16 49.08+1.01" 52.55+0.61° 53.8310.50° 52.49+1.32° 55.08+1.00°
0 21.25+3.31¢ 19.50£0.45° 18.97+£0.42° 18.12+1.25° 17.73+0.42*
2 18.32£5.23% 17.93+£3.38® 16.93£2.54® 16.35£2.90° 14.15+3.83%
a 4 17.54+4.42% 17.6012.34% 16.32+1.55° 15.91+2.09% 14.66+0.64°
8 15.87+£2.25° 14.45+£3.30° 13.90+1.43° 11.26+3.76" 10.1242.22°
12 15.04+£247° 13.65t4.47° 13.80£1.82° 1247+1.51° 11.274£0.59°
16 13.02£2.73" 12.46£0.23° 12.134£1.30° 10.12+0.53¢ 8.7211.71°
0 7.72£0.24° 7.0340.82° 7.50+0.28° 7.33+0.62° 7.28+035°
2 7.81£0.20° 7.77£0.49° 7.64£0.39° 7.41+£0.54° 7.74£0.92%
b 4 7.80+0.16* 8.04+0.88* 8.68+0.35" 8.26+-0.41* 8.134+0.29*
8 7.47£0.51° 7.63£0.07° 7.58+0.22° 7.51£0.39° 7.95+0.81*
12 7.56%0.65% 8.75£0.71* 8.98+0.51° 8.2310.64° 8.32+£0.23*
16 7.65+0.08® 7.97£0.33"® 7.72+0.25° 7.33£0.72° 7.61£0.01°

"L; degree of whiteness (0 black - 100 White), a; degree of redness (—80 greenness - 100 redness), b; degree of yellowness (—80 blue - 70 yellowness).
“‘Any means in the same column followed by the same letter are not significantly (p < 0.05) different by Duncan’s multiple range test.
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Table 3. Sensory evaluation of e-beam irradiated vacuum-packaged chicken breast treated during storage
Organoleptic Irradiation dose Storage Period (day)

parameter (kGy) 0 1 3 5 7
0 5.00£0.00* 5.00£0.00° 4.6010.55° 2.80+0.84° 2.20+0.45°
2 5.00£0.00* 5.00+0.00* 4.80+0.45" 3.60£0.55" 2.80£0.45%
Freshness 4 5.00+0.00* 5.00£0.00* 4.80+0.45" 4.00£0.00°* 3.20+045
8 5.00+0.00* 5.00£0.00* 4.80£0.45" 4.00£0.00* 3.20+045®
12 5.00£0.00* 5.00+0.00° 4.80£0.45" 4.00£0.00* 3.6010.55°
16 5.00+0.00* 5.00+0.00 4.80+0.45° 4.00+0.00°* 3.60%0.55°
0 5.00%£0.00° 5.001+0.00* 4.60+0.55° 2.40%0.90° 2.60£0.55°
2 5.00£0.00* 5.00+0.00* 4.60£0.55 3.60£0.55° 2.8040.45"
Texture 4 5.00£0.00* 5.00+0.00* 4.80+0.45° 3.801£0.45" 3.40%0.55%
8 5.00+0.00° 5.00x%0.00 4.80£0.45° 4.00=£0.00° 3.40£0.55%
12 5.00+0.00* 5.00£0.00* 4.801+0.45° 4.00£0.00° 3.60£0.55*
16 5.00£0.00 5.00+0.00* 4.80+0.45° 420+£0.45 3.60+0.55"
0 5.00+0.00* 5.00£0.00* 5.0010.00* 3.20£0.84° 2.80+0.45"
2 5.00£0.00* 5.00+£0.00°* 5.00+0.00* 4.20+0.45° 2.80+0.45"
Decay 5.00+0.00* 5.00%0.00* 5.00+0.00* 420+0.45° 3.60+0.89*
8 5.00+0.00* 5.00+0.00* 5.00£0.00° 4.20+0.45° 3.40£0.55°
12 5.00%0.00° 5.0040.00° 5.00£0.00* 4.20£0.45° 3.40+0.55°
16 5.00+0.00° 5.00+0.00* 5.00+0.00 4.20+£0.45° 3.40+0.55%
0 5.00+0.00° 4.40+0.55° 3.80£0.45° 2.40£0.55° 2.00+£0.00*
2 5.00+0.00* 4.60+0.55® 4.00£0.00° 2.80+0.45% 2.00£0.00*
Odor 4 5.00%0.00* 4.60+0.55® 420+045 3.20+0.45® 220£045"
8 5.00+0.00* 5.00+0.00* 4.80£0.45° 3.40+0.55% 2.40£0.55°
12 5.00£0.00* 5.00£0.00° 4.801+0.45* 3.60+£0.55° 2.80+0.84*
16 5.00%0.00* 5.00+0.00 4.80+0.45° 3.6010.55a 2.80+£0.84°
0 5.00+0.00* 4.8010.45" 4204045 2.40+0.55° 2.4010.55°
2 5.00+£0.00* 4.80+0.45° 420+0.45° 2.80+045° 2.60+0.55%
Total 4 5.00£0.00* 4.80+0.45° 4.60£0.55° 3.60+0.55* 320£0.45®
8 5.00+0.00° 5.00+0.00° 4.80+£0.45° 3.80£ 045" 3.40£0.55"
12 5.00-0.00* 5.00+0.00* 4.80+0.45° 3.80+0.41% 3.40£0.55"
16 5.00£0.00* 5.00+0.00° 4.80+£0.45" 3.80+£0.45° 3.40x0.55°

**Means (+tstandard errors) within the same column with different superscripts are significantly different (p<0.05) by Duncan’s multiple range test.

Means of 3 replications.
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