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Effects of quarantine doses of e-beam irradiation on the physicochemical
and sensory characteristics of paprika

Yunji Park, Yunhee Jo, and Joong-Ho Kwon"*

School of Food Science and Biotechnology, Kyungpook National University
'Food and Bio-industry Research Institute, Kyungpook National University

Abstract The aim of this study was to evaluate the quality characteristics of fresh red paprika treated by electron-beam
irradiation at quarantine doses. The initial microbial loads were low with 10* and 10% colony-forming units/g for total
aerobic bacteria and coliform, respectively; however, a dose of 1 kGy resulted in load reduction of 1 log cycle. A dose
level of more than 1 kGy caused significant decreases in the hardness and carotenoid content parameters. An applied dose
level of less than 2 kGy did not affect vitamin C content; however, a decrease of 87-90% was observed after 40-day
storage. Samples treated with 2 kGy showed significantly lower acceptance compared to the control, with lower sensory
evaluation scores for color and texture. Therefore, e-beam irradiation at dose range of 0.4 and 1 kGy was found to be
appropriate for quarantine applications for microbiological control and quality maintenance of paprika.
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Table 1. Changes in microbiological qualities (CFU/g) of electron-beam irradiated red bell pepper during cold storage

Storage period (da;
Microorganism Irradiation dose (kGy) ol (day)

0 20 40
0 320x10*% 1.64x10% A0 1.48x 104 A0
Total acrobic bacteri 0.4 1.34x104 1.50x10% A 1.35x10% A
otal acrobic bacteria 1 1.48x10°C 6.10x10°% 1.59%10° 5
2 1.04x10° 2.05x102C® 1.08x102<
0 3.58x10*Ae 2.57x10%4 2.55x10%4
Veasts & mold 0.4 2.08x10*B 1.00x10*B® 1.09x10* B
casts & moids 1 3.98x10° 7.40x 107 1.34x10°<
2 1.29x10° P 3.50x102 1.39x10°¢®
9.55x 102 4.57x10° A 8.33x10% A2
Culif 0.4 4.80x102 1 4.00x10° A0 7.35x10°%
oltorms 1 3.85x102% 3.01x10°% 4.62x10°™

2 ND" - ND

All values are means (n=4); -: negative.

"Not detectable (the minimum detection level as 20 CFU per g).

AD.weyalues followed by different uppercase letters within a column and by different lowercase letters within a row are significantly different at
p<0.05 based on Duncan's multiple range test.

Table 2. Changes in weight loss (%) of electron-beam irradiated red paprika during cold storage

Storage period (da;
Irradiation dose (kGy) &P (day)
0 10 20 40
0 0.00+0.00“ 0.28+0.175 0.48+0.175¢ 1.86+1.20"
04 0.00+0.00“ 0.35+0.205 0.53+0.345 1.68+1.08"
1 0.00+0.00° 0.25+0.135 0.50+0.318 2.00£0.96"
2 0.00:£0.00“ 0.21£0.12%* 0.53+0.205 2.59+1.05%

All values are MeantSD (n=15).
ACayalues with different uppercase letters within the row and with different lowercase letters within the column are significantly different at p<0.05
based on Duncan’s multiple range test.
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Fig. 2. Changes in carotenoid content of electron-beam
irradiated red paprika during cold storage.
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Table 3. Changes in vitamin C content (mg/100 g) of electron-beam irradiated red paprika during cold storage

Irradiation dose (kGy) Storage period (day)
0 20 40
0 112.77+0.24* 110.55+0.35% 112.90+1.29% 101.69+0.88
0.4 111.53+0.18" 110.32+0.40% 112.55+1.29% 97.81+0.05™
1 111.70£0.59* 110.85+3.29% 108.32+1.414° 98.40+3.35"%®
2 110.52+2.96" 110.3243.10% 99.52+3.80" 95.29+1.76"™

All values are MeantSD (n=3).

A€ 2eyalues with different uppercase letters within the row and with different lowercase letters within the column are significantly different at

p<0.05 based on Duncan’s multiple range test.
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Table 4. Changes in sensory quality (score) of the electron-beam irradiated red paprika during cold storage

Sensory Irradiation dose Storage period (day)
quality (kGy) 0 10 20 40
0 5.9040.97% 5.8040.70"™ 5.20%1.15% 430£1.13™
Appearance 0.4 5.8040.95% 5,450,945 5.100.85% 435+0.75™
1 5.95+1.00% 5.3040.9245 5.050.76% 4.401.79
2 5.7541.02% 4.90+0.85% 4.6041.05% 420+1.94%
0 6.00+1.037 5.85:0.99™ 5.0541.45M 5.3041.08™
0.4 5.8040.83% 5,351,044 5.2040.06"% 4.65+0.75™
Color 1 5.9540.89% 51541188 5.101.09% 4.75+1.125
2 5.85+0.88" 4.90+0.79% 4.95+1.17% 4.95+0.76%°
0 5.65+0.93% 5.3041.03A% 5.20+1.15% 430+1.08™
Arorma 0.4 5.45%].15% 5.2041.06"™ 5.001.03ABC 4.35+1.04
1 5054102 5.15£0.81 5.10+0.914% 4.50+1.19™
2 5.3041.03% 5.10£0.914 4.900.79"B 425+1.25%
6.05+1.05™ 6.00£0.86" 5.95£0.89™ 4.45+132%
0.4 5.5041.05° 5.35£0.75" 5.25£0.917° 4.60:£0.99%
Texture 1 5.35+0.99% 5.300.80" 5.000.974B% 3.65+0.93¢
2 4.95+0.83" 4.75+0.914B 4.70£0.92/8 3.55+1.23¢
5.95+1.10%B 6.050.834 5.3041.13% 4.40+1.23%
Overall 0.4 5,801,027 5,400,945 5.20+0.89%" 425+0.64
acceptability | 5.75+0.79°® 5.2540.99A% 4.95+0.83%" 430£0.98
2 5.1541.04% 5.05+1.00% 4.5040.95 420£1.06™

All values are MeantSD (n=15).

AC aeyalues with different uppercase letters within the row and with different lowercase letters within the column are significantly different at

p<0.05 based on Duncan’s multiple range test.
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