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Summary

Dried wild mushrooms (12 species, 13 samples) collected in Nagano, Fukushima, and Miyagi Prefectures, Japan,
in 2015 were immersed in water for 1,440 min. The elution rate of radioactive cesium (Cs) was calculated based on
its radioactivity, which was measured with a high-purity germanium semiconductor detector (GX2018; CANBERRA
Industries, Meriden, CT, USA) before and after immersion for each mushroom. Immersion fluid was sampled after 10,
30, 60, 180, 360, and 1,440 min of immersion and dried on aluminum foil. Then, imaging plates (BAS-1III, Fujifilm,
Tokyo, Japan) exposed to the dried immersion fluid were measured with a Bio-imaging Analyzer System-1800 II
(Fujifilm). The 50% elution time of each wild mushroom was calculated based on the photo stimulated luminescence
density of the autoradiographs. The radioactive Cs elution rate was > 80% for 11 samples (84% of total) comprising 11
mushroom species. Moreover, the 50% elution time was < 30 min for 9 samples (69% of total) comprising 9 species.
This shows that the radioactive Cs elution rate and elution speed were not constant among mushroom species. Based
on these results, immersing the mushrooms, which were dried, in water for at least 120 min is an effective method for

removing radioactive Cs from wild mushrooms.

Key Words: Elution speed, Radioactive cesium, Water, Wild mushroom

1. IZCslc
20114 3 A 11 HOR AARRE SIS LTI Cfaes—
JRFIIFEBFESL, BFAES anApEmE LTS ITIN
BHALR OB - F{EHu 7 oo (LRTER A TR L7 iR
PETERINEG LT, ZOk, BAEX an bt r v A
(Cs) AMHIEHL, 20124F 4 HIZA SO Cs OIHHED

370 Bq/kglTREL, BEDEAZRHIL TV, Lol
WD, THYiRE S Tea—ry GEETIE, BAEX a2 A
(T HBEDAY, HEEOREREL I B R a0 R
MIECESTZEHESHTND Y, AEICBNTS, w25 %
Gl OB BRI A DS Cs O
THYUCE A D2 TR UTNEB IR 5 Z EAVEILSIUTL S,

100 Bq/kg & SN7=Z & T, EEOHIE TR A=/ DT
HIDSHEREL TN D, 19864F 4 HICkiE & 72T 2L/ 7 VJE -
TIFEBFTEHCIE, 1B B MEE R IO E —m o GEEDR
MU Cs THYR L, 15 Y CRE L= 8742/ =2 oD
TUFE Cs 5% s, #LC AT, Fo/ 7
A VIEATIFE BTN AR 2 B O RER B OB E R 2

BPASE ) o, INEERRANEOIC B b B AN
BN TUTRFREESND ZEDZ N, RFEFEZE, HA
RO DENNTD Z E RS NTWAERATLA®H D, ZHET,
T LA ZTE FIVTNSERE Cs DR LKA~OEEHIZEE
DI H D, T LA 2 SORUYECs OE I
HBMCSIUTU R, 22T FLIEEAS a0l Cs

*Corresponding author: E-mail: toshiro.yamaguchi@gqse.tohoku.ac.jp

253



T. Yamaguchi et al.

DIK~DIEHEA— T V4777 (ARG) IECTHIEL., AH
A ROT,

2. FiE
OB
20154E 5476 YA ETIZREFR, @RS I UEIRET
ML 7213 o TR RIE Lo (R D), 7B, &1
S/ aZ MU, RIRE, FEE0RDR, K
BROMOELTEIREB LOIE DR N S, XAVATTF
(Suillus luteus (L.:Fr.) S. F. Gray) , A% %/r (Psathyrella
candolleana) . 7 ¥ %% (Chroogomphus rutilus). < =
w72 (Cortinarius caperatus)., %~ 3477 (Amanita
caesareoides), > 72 5% (Pholiota lenta), ~
& Z 7 v & (Cortinarius scaurus (Fr.: Fr.)Fr. var.
scaurus), /52472 AY (Lyophyllum decastes). 7~7F 7k
v % % /7 (Ramaria formosa) .

saponaceum (Fr.) Kummer) ,

v AV (Tricholoma
VIRZRTAVAY
(Entoloma sarcopum) 35X OR7~_X=%47% (Russula emetica
(Schaeff.:Fr.) Gray) D 12 FEEHEE LT,

(2) HHOFE
B 2 W U CEIRTHRE L, RBRERO/TA
260 CHOA—T 2 T2 LT, T RIRDOTR AT
L7 F FU-SKLHZ AN TH L~ =4 (Ge) H8 s 55
(GX2018%, CANBERRA, USA) ZHv, 0.02 735 2.75
MeV OFiFHT 3,600 FPFRAIE LTz, BDIizy #RAT MLhs
5 MCs BEW Cs HRE L TENENDI U RE A5 (3%
1), HIER, S4aR% 2% 50 mLORFKIZIERE LTEIRIC

EE L7-, 10, 30, 60, 180, 360 3L TN 1,440 551412 I2IE TR
Z 1 mL7O8ELT 045 um LD 7L — (A LT R
LH., JVRT7T~AL7 A, US) ZilmU TR Lz,

(3) K&t Cs DAL

3 1,440 RICH YR/ anEE) SR IOE B2
UC S/ il LSk O B a4 kb=, 60°Co
=7 T 2R LT/ 2% Ge AR AR C
0.02 7385 2.75 MeV ORIFEHFH T 3,600 EAIEL, S
YIRAARY ML PCs BEN VCs ARELTER L, &
DI, D ' Cs BEO V' Cs DHHURREZ RIBRICHIE L
e AL U RO REA BR U TS % o f
e/ TR AT LT U RE AR, SRR/ a0ik(F LIz
T REARIEAIOR T Cs OFUREENBERUT, RO
SRR D EIG AR Cs DAL LT,

(4) 14t Cs DALIRE

FARBEASWE 500 pL &2 TV IRA NV ETEIRSEA A=
ZFL—h(IP; BAS-TI, EE7A/VA, HIT) 122~ 3%
JEL, BAS-1800-T ( FH71/bA, HER) T 100 pm D43 iR
HE TR CARG ZAERILT-, SAMRNNP 2R LT
DARGIZ 2.0 X 2.0 con DEYLHENK (region of interest; ROI)
ZRE L, B RE A IR HO G & (photo stimulated
luminescence density; PSL) ZJIiEL7z, 1,440 73D PSLIC
%A ESHRARD, Excel 2013 TR AIERILZ, Wk
X/ aADFEHECs DIFHEEEE, 357 CPSLOF
H3EEDN 50 12725 ISR AW A THIIE LT 50 % FA R H]
L,

®1  HwEF/3
il BRIRH WEURT R/ Cs (Bq/kg) Cs (Bq/kg)
XAYA7F (5 428 A) 20154 5 H 28 H R A 916.4 + 7737 2906.1 + 3986
ABF L 20154 8 H 30 H Fe WP ] 6493.4 + 1197.6 38041.3 + 1946.1
Ve s 20154 8 H 30 H B ] 49761.6 + 2416.5 261452.4 * 10491.4
vaviey 2015 4E 8 A 30 H IR AT 740.2 + 656.4 6427.1 £ 508.0
Yae=r s 2015 4E 8 A 30 H FIFIR AT 2672.4 + 567.8 128554.3 +  726.2
A =ENINVa 2015 4E 8 H 30 H IR A7 3302 + 4265 15661.6 +  767.2
~HTT RSB 2015497 1H R 9 19895.6 + 972.4 113111.7 + 4516.4
NBIUAY 201549 A 13 H Fe P o) 3567.4 + 598.5 21816.2 £ 1070.2
NFRTXL 201549 A 13 H Fe Pl & 816.5 + 658.6 4826.5 + 406.2
XAVAZF (9 A 13 H) 201549 A 13 H FBFIR af 1527.5 + 379.4 6011.9 + 382.2
IRIAY 201549 A 13 H EIFIR % 3089.8 + 1007.6 18613.6 + 1114.2
UIRERTATAY 201549 H 13 A IR B 2638.9 + 604.0 15746.4 + 844.6
Ry ~_=4% 201549 H 13 H IR 7 40947 + 6731 18482.8 + 9721
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K2 HRERF/ OB Cs DARE

T (Bq) 11 (Bq) VAR

PiCs YCs JilchE Cs s YCs JihtE Cs (%)
KAVAZF (5 28 A) 0.46 1.45 1.91 <0.01 <0.01 <0.01 >99.5
A BF R 2.34 13.69 16.03 0.06 1.16 1.22 92.4
R 22.89 120.27 143.16 1.58 11.59 13.17 90.8
vavsy 0.44 3.79 4.23 0.37 1.64 2.01 52.4
B ARy 1.95 9.38 11.33 0.15 0.59 0.75 93.4
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~ZTTIR By 24.27 138 162.27 0.14 1.33 1.47 99.1
BRI AY 2.68 16.36 19.04 0.05 0.16 0.21 98.9
INFIRY B 0.85 5.02 5.87 <0.01 0.24 0.24 95.9
IAVATF(9 A 13 A) 1.65 6.49 8.14 0.24 2.2 2.44 70
IRTAY 1.24 7.45 8.68 <0.01 0.27 0.27 96.9
TIGRERTATAY 1.82 10.87 12.69 0.04 1.03 1.07 91.6
R_=%4r 2.62 11.83 14.45 0.08 0.15 0.23 98.4
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£3 #&F/ 3D photo stimulated luminescence density (PSL)

IR (49) 10 30 60 180 360 1440
XAVA7F (5H28H) 46.30 47.99 82.15 111.05 77.29 108.63
AZF 2T 388.53 451.17 485.38 470.52 450.86 549.61
IXRT 610.70 1167.58 1764.09 3444.53 4031.60 4363.06
vavyuy 34.17 64.92 69.08 81.54 81.94 92.29
taa=v 148.43 171.99 204.58 219.28 239.09 387.69
DA NVIN, & 231.83 279.29 391.45 362.09 357.49 296.02
~HT TR 366.97 396.53 2819.33 5469.81 6089.88 5806.00
INBIT U RAY 359.86 508.56 743.61 944.09 914.71 932.81
INFIRD XL 151.79 167.14 195.27 185.50 293.82 205.28
XAVA7F (OA13H) 55.89 97.57 188.55 274.17 269.79 388.76
SHRVAY 173.72 246.26 345.14 428.93 424.00 468.46
P IRERTAVAY 159.21 234.57 27711 262.33 255.45 173.17
Ko _=%27 200.52 246.47 287.57 296.77 298.04 269.12
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DEVLVE% y= 11483 x In(x) + 22.688 20.6
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INBIP R y= 13432 X In(x) + 15.662 13

INFRYF L y= 84533 x In(x) + 57.671 <1.0
XAVAT7F(9H13H) y= 17466 X In(x) - 27.292 119.3
ISRVAY y= 13173 x In(x) + 12.428 179
JIGRERTATAY y=-12588 X In(x) + 125.16 <1.0
Ko _=%/ y= 5.3305 x In(x) + 73.986 <1.0
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