KOREAN J. FOOD SCI. TECHNOL. Vol. 49, No. 1, pp. 20~27 (2017)

https://doi.org/10.9721/KJFST.2017.49.1.20

o _
Al RS Zo| OME 2@9¥E, AR
o] 2A12 . 717]eh

ARSI AT - AFTABAAA

KOREAN JOURNAL OF
SR A S RIX]

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

[{o)

2l

ol

x| H MAH ZAF 03F

d

HA=H - oA - HAFIL*

T2, g B AT A ST

Monitoring microbiological contamination, pre-decontamination, and
irradiation status of commercial dried laver (Porphyra sp.) products

Eun-Jin Lee'?, Gui-Ran Kim', Hye-Jin Lee', and Joong-Ho Kwon"*

'School of Food Science & Biotechnology, and Food Bio-industry Research Institute, Kyungpook National University
*Food Analysis Division, Institute of Health and Environment in Daegu Metropolitan City

Abstract Eighteen commercial laver (Porphyra sp.) products were purchased from Korean market and were monitored
for their microbial contamination, pre-decontamination, and Iuminescence properties. The laver samples showed
considerable variation in their microbial contamination, from 10-107 CFU/g of total aerobic counts, <10-10*> CFU/g of
coliforms in 4 dried laver samples, and <10-10° CFU/g of yeasts and molds except in 3 samples. In addition, 10* CFU/g
of Bacillus cereus was found in one sample. DEFT/APC analysis was suitable for demonstrating whether the samples were
pre-decontaminated or not, with DEFT/APC values lower than 2.0 log for non-heated samples and 1.0-8.5 log for heat-
processed samples. In photostimulated luminescence (PSL) calibration, 15 samples irradiated at 1 kGy showed positive
(irradiated) values more than 5000 PCs. Furthermore, thermoluminescence (TL) analysis by separating the marker minerals
from samples revealed the potential to be employed in identifying irradiation status by determining 1¥ TL glow at 125-

175°C and TL ratio (TL,/TL,) of all the samples.
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Table 1. List of commercial laver products used in analysis

. .. Coded
No. Processed type Kind Origin name
1 Traditional laver Dried Jangheung TDL-1
2 Traditional laver Dried Wando TDL-2
3 Stone laver Dried Jangheung SDL-1
4 Stone laver Dried Wando SDL-2
5 Green laver Dried Jangheung GDL-1
6 Green laver Dried Wando GDL-2
7 Gimbap laver Dried Jangheung ~ GBDL-1
8 Gimbap laver Dried Wando GBDL-2
9 Gimbap laver Roasted Jangheung ~ GBRL-1
10 Gimbap laver Roasted Wando GBRL-2
11 Traditional laver ~ Seasoned  Jangheung TSL-1
12 Traditional laver ~ Seasoned Wando TSL-2
13 Stone laver Seasoned Wando SSL-1
14 Stone laver Seasoned Seocheon SSL-2
15 Green laver Seasoned Wando GSL-1
16 Green laver Seasoned Seocheon GSL-2
17 Traditional laver ~ Roasted Jangheung TRL-1
18 Stone laver Roasted Wando SRL-1

DEFT/APC 24

A& DEFT/APCH(12)2 ARtsrel A#e] HIE o]&3f
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Table 2. Microbiological counts of commercial dried laver products from different companies

Total plate count  Coliforms count Yeast & . V.
Sample Mold count E. coli S. aureus B. cereus ,
(CFU/g) (CFU/g) (CFU/g) parahaemolyticus
TDL-1 4.96x10%V ND? 4.15x10* - - - -
TDL-2 4.00x10° - ND - - - -
SDL-1 4.00x10° ND 5.80x10* - - - -
SDL-2 3.46x10° 8.75x10" 2.10x10* - - 2.10x10? -
GDL-1 1.57x10° 1.50x10? 8.00x10* - - - -
GDL-2 ND - - - - - -
GBDL-1 1.43x107 - 1.48x10° - - - -
GBDL-2 2.87x10° - 1.32x10° - - - -
GBRL-1 ND - - - - - -
GBRL-2 ND - - - - - -
TSL-1 3.83x10° - ND - - - -
TSL-2 6.38x10* - ND - - - -
SSL-1 1.80x10* - ND - - - -
SSL-2 9.13x10° - 4.98x10* - - - -
GSL-1 5.75x10* - ND - - - -
GSL-2 1.57x10° - 4.80x10? - - - -
TRL-1 4.08x10° - 1.23x10? - - - -
SRL-1 ND - ND - - - -

"Values are means of triplicate experiments (#=3).

INot detected (<10).
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Fig. 1. DEFT/APC counts of commercial and 1 kGy-irradiated laver products. A, dried laver products; B, processed laver products.
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Table 3. Photostimulated luminescence properties of unknown commercial and 1 kGy-irradiated laver products available in Korean

market (photon count/60 s)

Sample Unknown Calibrated PSL" PSL ratio”
(1, measured) (2,4 measured) (2,4 measured/1 , measured)
TDL-1 474.4+68.07 (-)" 7329.8+4265.4 (+) 1694132
TDL-2 548.4435.8 (-) 6098.8+4637.6 (+) 10.9+7.7
SDL-1 560.8+69.5 (-) 3904.4+1481.4 (M) 7.2+3.1
SDL-2 539.8+74.0 (-) 3786.6£1077.1 (M) 7.0+1.4
GDL-1 479.6+55.1 () 46053.8+£75755.7 (+) 112.4+197.3
GDL-2 556.2473.9 (-) 21520.6£9587.0 (+) 393+18.3
GBDL-1 541.0£115.2 (-) 7677.4£6241.5 (+) 14.8+11.8
GBDL-2 613.2+49.6 (-) 5093.6£1184.0 (+) 8.442.4
GBRL-1 480.6+53.3 (-) 9625.6+4013.9 (+) 20.0+8.7
GBRL-2 368.8+123.8 (-) 12263.6£5327.2 (+) 34.8£13.3
TSL-1 407.4+75.1 (-) 940408.0+410830.3 (+) 7189.742938.8
TSL-2 472.4+127.8 (-) 5009252.0+786327.6 (+) 55238.7+£14681.3
SSL-1 469.8+94.3 (-) 8051763.0+208078.3 (+) 124396.3+34732.7
SSL-2 454.6+72.5 (-) 4671208.2+176518.2 (+) 253476.3£20097.3
GSL-1 439.4+56.6 (-) 4876492.8+1047697.9 (+) 113380.2+31897.5
GSL-2 424.4+142.5 (-) 75605939.8+10910113.1 (+) 206920.8+114022.9
TRL-1 465.4+60.7 (-) 3590.8+1545.5 (M) 7.9+4.0
SRL-1 408.0£43.4 (-) 5654.2+£1342.3 (+) 13.8+2.5

YPSL counts after re-irradiation dose of 1 kGy.
ICalibrated PSL value/unknown PSL value.

IMeans£SD (7=10).
YThreshold value:

T,=700, T,=5,000, (-)<T,, T,<(M)>T,, (+)>T,.
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Fig. 2. TL glow curves of minerals separated from commercial laver products in Korea.
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Table 4. TL ratio (TL,/TL,) of minerals separated from commercial laver products in Korea

Sample Unknown" (TL,) Re-irradiation® (TL,) TL ratio® (TL,/TL,)
TDL-1 0.4012+0.019" 4.6262+0.662 0.087+0.025
TDL-2 0.1795+0.021 56.0930+3.140 0.003+0.024
SDL-1 0.2477+0.004 103.32+7.215 0.002+0.011
SDL-2 39.34+1.320 5261.10+£27.458 0.007+0.041
GDL-1 217.00£9.215 18400.00+2.687 0.012+0.001
GDL-2 88.35+3.220 8247.40+£72.510 0.011+0.014
GBDL-1 59.60+0.984 4802.60+3.647 0.012+0.003
GBDL-2 0.1503+0.014 7.836+0.641 0.019+0.002
GBRL-1 133.90+1.692 13247.00+£16.325 0.010+0.001
GBRL-2 115.60+5.478 18754.00+£14.217 0.006+0.004
TSL-1 1.4141+0.054 255.00+£1.666 0.006+0.001
TSL-2 0.4240+0.031 16.156+0.544 0.026+0.001
SSL-1 0.5153+0.011 26.033+0.7842 0.020+0.004
SSL-2 4.0489+0.042 53.987+1.216 0.075+0.003
GSL-1 1.6957+0.457 36.283+0.984 0.047+0.001
GSL-2 4.7101+0.365 142.88+1.636 0.033+0.002
TRL-1 0.3004+0.028 120.680+2.989 0.002+0.001
SRL-1 0.2208+0.025 15.630+0.456 0.014+0.001

Integrated TL, intensity at 150-250°C.
Integrated TL intensity at 150-250°C.
L, 1nten51ty/TL intensity.
”'Meansﬂ:SD (n=10).
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