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Identification of electron beam-resistant bacteria in the microbial
reduction of dried laver (Porphyra tenera) subjected to electron beam
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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 (1.5i0.2)><106 CFU/g, the total bacterial
number was significantly decreased to (5.4i0.5)><104 CFU/g and (l.li().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 (3.3£1.2)x10° 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
colony!1 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 ZHALe 2
E-beam Sequence . . Similarit
dosage olon erfgtllll (bp) Identified strains % y o) Ee 2013 7o Al mle A A
Red 1096 Deinococcus proteolyticus MRP 99% PR EOE B
Deinococcus piscis 3ax 97%
Micrococcus flavus PS5 99%
Micrococcus flavus LW4 99% References
4 kGY Micrococcus flavus cp-50 99%
Yellow 1087 Micrococcus flavus HAU-3 9% 1. Lee SK (1999) Effect of packaging on storage stability
Micrococcus luteus ZBGKL 9% and chlorophyll contents of dried, roasted and
Micrococcus luteus NSM12 9% roasted-seasoned laver during storage. J Fd Hyg Safety,
Micrococcus luteus BGN4B-01d 99% 14, 134-139
116y Red 1096 Deinococcus proteolyticus MRP 99% 2. Lee HK, Song SH, Jeong IH (1987) Quality changes
Deinococcus piscis 3ax 97% of dried lavers during processing and storage. Korean
J Fish Aquat Sci, 20, 408-418
3. Park CK, Kang TK, Shin SU (2001) The relationship
o ot between health and laver. Bull Fish Sci Inst Yosu National
- 7 University, 10, 79-84
B Ao 7lo] oA obdA BHE oe) AAA 4. Kim AlJ, Shin JK (2014) Nonthermal sterilization of dried
ZA} Akl W w2 A7kel 7 skolata [ laver by intense pulsed light with batch system. Korean
AP ATE 22 FFAAT A FeIN AR Sl J Food Sci Technol, 46, 778-781
A2 79| 4 kGySh 7 kGy AFoz AL 717t zAte 5. Lee NY, Jo C, Chung HJ, Kang HJ, Kim JK, Kim HJ
T 2742 24890, Y27 (15+ 02)x10° CFU/gs} Byun MW (2005) The prediction of the origin of
H) 3L A, (5.440.5)x10° CFU/g®} (1.120.6)x10° CFUJg = 2} microbial contamination in Kimbab and improvement of
7t golA oz 71AsHe o 2= 9loir), TEEk WA A microbiological safety by gamma irradiation, Korean J
ATe] G 2APA Zo] Z7}8k] whet 24 colony=2) Food Sci Technol, 37, 279-286
W3l 7%/] 219l ot gkl colony?] S oo s 6. Ahn HJ, Yook HS, Kim DH, Kim S, Byun MW (2001)
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