Accepted Manuscript & - CONTROL

_____ CONTROL
m  CONTROL
. I . . ; o m  CONTROL
Rapid ultra-trace determination of Fukushima-derived radionuclides in food CONTROL
CONTROL
Anica Weller, Mayumi Hori, Katsumi Shozugawa, Georg Steinhauser CONTROL
~zz=— CONTROL
PlI: S0956-7135(17)30510-8
DOl 10.1016/j.foodcont.2017.10.025

Reference: JFCO 5834

To appearin:  Food Control

Received Date: 22 August 2017
Revised Date: 20 October 2017
Accepted Date: 21 October 2017

Please cite this article as: Weller A., Hori M., Shozugawa K. & Steinhauser G., Rapid ultra-trace
determination of Fukushima-derived radionuclides in food, Food Control (2017), doi: 10.1016/
j-foodcont.2017.10.025.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.foodcont.2017.10.025

N o B~

10

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26

27
28

Rapid ultra-trace determination of Fukushima-derived radionuclides in food
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Abstract

A selection of 35 food samples from Japan (plus one seawater sample and one mushroom sample
from Russia) were analyzed by gamma spectrometry and liquid scintillation counting. The analytical
protocol included concentration of the sample by lyophilization and/or thermal treatment, resulting

in exceptionally low limits of detections (in the low mBg/kg range or even below) for the

134~ 137
C C

radionuclides ***Cs, *’Cs, '®™Ag, and °™Ag, as well as low limits of detection for *Sr (in the low
Bqg/kg range). Radiosilver was found in several mussels at low concentrations. Most samples
exhibited detectable radiocesium concentrations (below the regulatory limit). An analytical protocol
for °Sr in food was developed and optimized, allowing detection limits in the sub-Bg/kg range.
However, despite this high sensitivity, no Japanese food sample exceeded the limit of detection. Only
one mushroom sample from Russia revealed detectable traces of Sy, but the lack of **Cs in this
sample proves that these radioactive traces did not originate from the Fukushima Daiichi accident.
Several moderately time-consuming steps in the analysis of “°Sr increase the sensitivity so far that
this radionuclide can be measured directly with high sensitivity, without having to wait for about 2

weeks for the ingrowth of its daughter nuclide *°Y. Our study supports previous studies, which also

attested Japanese foods a high level of radiological safety.
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