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Abstract

This study investigated the effect of electron beam (EB) treatment on the microbial reduction of dried laver (Porphyra
tenera) and identified EB-resistant bacteria from the treated dried laver. After EB treatments of 4 kGy and 7 kGy,
the numbers of total bacteria and EB-resistant bacteria were measured using tryptic soy agar and mannitol salt
agar, respectively. The morphological and biochemical characteristics of each isolated EB-resistant bacteria were
investigated and these bacteria were identified. Compared to the control (1.5:I:O.2)><106 CFU/g, the total bacterial
number was significantly decreased to (5.4:|:0.5)><104 CFU/g and (1.1:|:0.6)><104 CFU/g after EB treatments of 4
kGy and 7 kGy, respectively. With a higher EB dosage, the number of red colonies was almost same, whereas
the number of yellow colonies was significantly decreased to (3.3d:1.2)><103 CFU/g and 0 CFU/g for 4 kGy and
7 kGy, respectively. All red and yellow colonies were gram-positive cocci, catalase-positive, and resistant to 3%
and 5% NaCl media. From the 16S rDNA sequence analysis, yellow and red colonies were identified as either
Micrococcus flavus or M. luteus, with 99% similarity for the yellow colonies, and Deinococcus proteolyticus and
D. piscis, with 99% and 97% similarity for the red colonies, respectively.
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Fig. 1. The number of total bacteria using TSA after exposing to
various electron beam irradiation doses.

Means with different letters above bars are significantly different at p<0.05.
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Fig. 2. The number of bacteria using MSA after exposing to various
electron beam irradiation doses.
Means with different letters above a bar are significantly different at p<0.05.
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Fig. 3. Microscopic images of red colonies (A) and yellow colonies
(B) isolated from MSA plates.
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Table 1. Morphological and biochemical characteristics of isolated electron beam-resistant bacteria

4 kGy 7 kGy

colonyl colony2 colony3 colony4 colony5 colony6 colonyl colony2 colony3
Shape cocci cocci cocci cocci cocci cocci cocci cocci cocci
Gram stain + + + + + + + + +
Catalase + + + + + + + + +
Pigment Red Red Red Yellow Yellow Yellow Red Red Red
NaCl 3% + + + + + + + + +
NaCl 5% + + + + + + + + +
NaCl 10%

Table 2. Identification of isolated red and yellow colonies ZIALe] 2
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Deinococcus proteolyticus MRP 9%
Red 1096

Deinococcus piscis 3ax 97%
Micrococcus flavus PS5 9%
Micrococcus flavus LW4 9%
4 kGY Micrococcus flavus ¢p-50 9%
Yellow 1087 Micrococcus flavus HAU-3 9%
Micrococeus luteus ZBGKL 9%
Micrococeus luteus NSM12 9%

Micrococeus luteus BGN4B-01d 9%
Deinococcus proteolyticus MRP 9%

7kGy Red 1096 ) o
Deinococeus piscis 3ax 97%
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