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ABSTRACT - To ensure food-safety of mushrooms from radioactive contamination, edible mushroom samples
distributed in Gyeonggi province in Korea were collected according to species and country of origin. A total of 284
mushrooms, belonging to 10 species (Lentinula edodes, Pleurotus ostreatus, Pleurotus eryngii, Agaricus bisporus,
Flammulina velutipes, Phellinus linteus, Inonotus Obliquus (Chaga), Auricularia auricula-judae, Ganoderma luci-
dum and Tricholoma matsutake) were subjected to radioactivity testing. The concentration of artificial radionuclides,
1311, 134Cs, and 137Cs, was analyzed using gamma-ray spectrometry. 1311 and 134Cs were not detected more than
MDA value from all samples. Among 204 domestic mushrooms, however, 137Cs were detected in 0.21~2.58 Bg/kg
from six cases (3 Lentinula edodes, 1 Ganoderma lucidum and 2 Tricholoma matsutake), whereas 137Cs were
detected in 0.21~53.79 Bq/kg from 38 cases (22 Inonotus Obliquus(Chaga), 14 Phellinus linteus, 1 Lentinula edodes
and 1 Tricholoma matsutake) among 80 imported mushrooms. In addition, average concentration of 137Cs in 10
Chaga mushroom-processed products was more than twice as much as dried Chaga mushroom, and maximum con-
centration was 123.79 Bq/kg. Results suggest that radioactivity monitoring system for imported mushrooms and
mushroom-processed products should be continuously intensified to secure food-safety in Korea.

Key words : Radioactivity, Cesium, Mushroom, Chaga

ZolH

20119 3¢¥ FLEUQAFCZ QA TF
A Aoz BAEE o] & oA = 2

4 g gk Etgte] FUkskth 2017 AA &
FAH & A2 14l AYE S 27 FEe) FAt
E3 g/l AatE BE FAHES] U] 9ol F4
H defolthh. FFAIwE LA o], AFol tigk =]
WAFs S % AR L7 F A FolEetdA, AFFd 2
Al A89-19, 1989)C WA 2 2 =(1311)° thalx] &
ol-8-213% 100 Ba/kg, f+ 2 f71&% 100 Bakg, 71ER]

300 Bg/kg ©l3tel™, WA M E(134Cs+137Cs)S BE 2
Eo| thallA 370 Bg/kg ©let= FAst ATk 2t
1‘,5‘_-?-/\]1:!]_ /\}j_ o]b‘ QEA Z=olAlZ = HJ'}‘}‘/\J/H]'@

T 2T THSwm 6
(134Cs+137Cs)ell gk A Z+3b7]E=o] 100 Bg/kgolat=

*Correspondence to: Han-gil Cho, Agro-fishery Products Safety
Inspection Center, GyeongGi-Do Institute of Health and En-
vironment, Ansan 15507, Korea

Tel: 82-31-290-6681, Fax: 82-31-406-4602

E-mail: johangil@gg.go.kr

488

A = AT,

WA AFe FA AA WA dE AF WAL
gFoz FRAG. TG A Yo A W
A AE F g2l AL gHE(222Rn), $EHE(235U), 2
F(40K)°lt} o]F 40KE AR ZF F shtolx, A
€ 2Fol EAs] "] A= EA) . Q

AAF =D P WA A AL 9
337 FEHZ S0l At AoR fxAl IF
FEH(238Pu, 239Pu, 240Pu), ~EZE(90Sr), Hh;(134cS

> ox

_4

L

H

=

L
o

=
-

=0

O

11

/\]_}\-1 tﬂl}_ el 3

ﬂllﬂ f

137Cs) 2 8.2 =(1311)7F AJTP). 13 WAV =22 1945
- 2016L477}Zl XY= 2,0008] o Fe] ddY T F

BN A1) 37

EIiE /\}1 EX 5]% 2011Lﬂ

3 A 2" (Chernobyl) 944
S A} YRFE A A AL

59 AT AfE Q] @AYSE Fo|tH), 7]
9 AT WA EAL ATl AA AT t7] =%
I -2 18] AFHe] Hatste] ESH ol A
3, 09E EYM AAste =S FEE B <
T WA S St eFdEA A 1986 44



Monitoring of Artificial Radionuclides in Edible Mushrooms in Korea 489

A S A 2324 (Chernobyl) AR - A4 A}aro)
H A9l Aoy, HEe2, HAlol T F
Ao Aztet BEFOHE ZHBIATH. 0|2
o] At AFE T AGelA Ak zhg HAl
gulg] & wWEFAA AEHoZ g WA F
5] 2F Y EAZE AL IO Al
WA B 01 1311, 134Cs, 137CsS 94 Aty &
Aol 2k P4, 1311 9717 oF 8d = #AIRE QI
of =& A F2Eo] oS fslal, 134Cs
9} 137CsS Wb717F 24z 2,133 30902 YR Z A
T st oluh 250l #17%= o] DNAS] H3ls o
o

o,
o

L 0
2
o, — L Ho -

hu
> =
o of oY mz rL ox® N

i g 1> of
w
o,

T
o=
ol

2

]

ik
o
o

7= T LR oFdEgFS 7T, § HAls &3
of &3t /-ol}eE$Y 3] (United Nations Scientific Com-

mittee on the Effects of Atomic Radiation, UNSCEAR)7}
AR Al Het ARVEARD 915432 24 mSy o[t
olE e Y, AL, AN S5 23 o
o, 250 % WARs WHIFL oF 14.6% FrEolt.
2FE A o B EH g AAF FHel wet gt
et 9] A9 oF 123%= AlAl Had vlszg
Foz ZAE AW, A WA W5 9] 9 3] (International
Commission on Radiological Protection, ICRP) ¥ 3L(ICRP-
60, 1991)°l1A] AATgE dnilel] thgh g Abde] fa
A= E TmSvly QU] ol= A% Foll o3 WHaF
W ARANE G G R,

MRS ARl Hae BAEd AdE F ALAE

Aot TEEFEA, 2% Y] sl m
of, 4§ W F§OE olgHol Utk A2, UV WA
3.

o, s, FEU2HE, FAkst #Zgo] BAETEA,
a ol 7 Ao ot B A5 EFo] He
2732 F 02 AHEHA AT, WAL Eoly YRR
B AR (mycelium)oll 3] &= 25 55 A&
WA F91Y94AE A A (fruiting bodies)ol A E-5Z(bio-
concentration)sh= 5/g°] ATkl A A ATk, A
Al (137Cs)°] HAlFe T5=e A Al &
Aske ZF ALA (K transporter)’t T EFol] Z-F(K)
o] ¥ Aol WAMIAIE(137Co) S ZEK)SR 2Z}dt
3 FHA7]7] el A2 dEA Ao S f5H
= AR S A7PAL, Aol YAHA, EaAl 5
oANA WAFs LA (137Cs)°] BHILEJTH?. o] F P4
(Inonotus obliquus, Chaga)< FA}+F(Basidiomycetes)©]
Hymenochaetaceae®| <3 Ao}, b=t TR} v]=
Ao A Sl A e HAC R 164]7] o]
- HAjo} ’IZkA o, 919, AY ¢ 23 A5 SOl A
L5 g=H, FZ AFolA+= polyphenolic 3}3E,
triterpenoid, steroid®} triterpene Ad% 5o] dAits} &
et v WY &4 S 5 ods A a9E 2
Aoz FAFYuHe. Ze} 2003 H-E 20053 Alold

U oo
oy

p

28 | U AFEARs ARG Aake gAloRt 2p
7HALONA 6.75~800.01 Bg/kge] 137Cse] AEH AT B

ki A 9\/]\1—/}5,18)‘

2011 $FA e A A A o], AstE S 2
F WAFs AAAANA T, Aok, frEdA FdEE
FAHE T AR AR Sl tig BHarEo] RISk
UG TS AR FOR FEEE A7PHAS i
i #AJololl Al AxFH Hk ollE FEEY JHER
T o] s HujE i glow, 84 FEAE A F
B2 &3 Aok, 23y s -5 A8 AR <l
THAFs L FEolv ApHAl FEEY WAks 29
of Uit 7|xAFEE F53 Aotk wEa] 2 A7l
Me 7= feEe HAS TR, dAREE A
st Wb QEEE A4S eH, A EFLR 4N
7 S7FstAL e APHA Ve FE = WAk 29k
& At wAle oJgk WAt W HEES o Wetar)
stk

Materials and Methods
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2RE AL QA S FuEHe EIXHA (Lentinula
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By/kg), %5018 A1 (131.20~170.67 Ba/kg), T o1HAl(134.13~
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A, AzFe)o] 4auAl(147.61~271.68 Bg/kg)st A
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Table 2. Detection of 40K, 1311, 134Cs and 137Cs in Chaga mushroom-processed products in Korea in 2017

Bg/kg
Samples Test weight (kg) MDA?*
]3]] ]34CS 137Cs 40K
A 0.91 <0.36 <0.55 32.94+0.75 4667.1 £ 77.63
B 0.84 <0.59 <0.56 45.67+0.98 3948.4 + 67.46
C 0.61 <0.44 <0.56 42,74+ 0.84 3714 + 62.06
D 0.89 <0.5 <0.55 68.75+1.22 4312.4+70.7
E 0.87 <0.36 <0.52 39.43 £ 0.87 42782+ 71.9
F 0.77 <0.36 <0.39 5548 +1.13 3928.2 + 65.65
G 0.61 <0.73 <0.62 123.79 £2.39 4763.9 £ 81.21
H 0.91 <0.32 <04 33.3+£0.96 41274 +£116.52
I 0.51 <0.52 <0.81 26.53 +£0.83 3325.6 +59.88
J 0.97 <0.36 <0.51 40.41+£0.88 4453.5+74.52
Max 0.97 <0.73 <0.81 123.79 4763.90
Min 0.51 <0.32 <0.39 26.53 3325.60
Average 0.79 50.90 4151.87

MDA denoted Minimum detectable activity

2 MDA%L odollA HEEA ko, TIHA 17
(0.21 Bg/kg), “FSHAL 1471, 27HAL 2271, SolHAl 1
7(5.75 Bgkg)s & 384°lA 137Cs7} 7 &= A tH(Table
1). BAJoRt 27HHAL 22709141 137Cs0] 5.14~53.79 Bg/
kgol AEHNL, SF4Hn=13) ¥ FET]o}rkn=1) 43
HAo A& 137Cs0] 1.36~9.35 Bg/kge] AEH AT A
WA SE 40KE FAF 3 38141(120.59~156.36 Bg/
kg), FAF Zo]H]41(76.01~146.23 Bg/kg), 54+ $olH]
41(96.96~151.09 Ba/kg) SolA HEHAL, AXFEH ] F
/7t E Tt obat A8 A (63.18~264.20 Bg/kg), BlAIoHF 2}
7HHA(1,488.30~2,048.10 Bo/kg)2H S-=+4F JA1H41(129.81~
164.19 Ba/kg)dlX = HEEATKTable 1). FH4F MAF
o] 40K F=v A Hlaste] fAREE ol AAIRE,
gAJoE A A7PHALS] FX]7F 1,000 B/kg o174 o=

=AU

PR J1E SN 2] YAls & 2M

B Aol o]&3k A7hHAl 22702 B g Ajolel A
FYE Aoz 13119} 134CsS MDAZE ool &5
A UL, 137Cse] 5.14~53.79 Ba/kg HLIoNA HF 23.51
Bg/kgol HEHAtK(Table 1). 27FAAS 7z Fejnt
ofvz}l, FZEEE JHrdE FHEE HAlolollA F4
of FhujEaL A7) wfZol AlFolA HujEL e A
A 7EE 10 AFS ARAPER A b T
128 33k th(Table 2). & 1070 Z7PAL 7F5-30l
A1 13119} 134Cs> MDA%L o) dellX HE=A] &t 2
Ut 137CsS 26.53~123.79 Ba/kg HolA Ha 50.90 Bg/
kg7t HEEHATE ol A= Az A7hAle 22719

Hi Wis =2 23.51 Bakg] 2.178] o]t} T3 40K
A7 AL TR A E Al 4,151.87 Bg/kgel HEE]
AL, olg Adks 1% AP e HAEF 1769.03 Bg/
kge] °F 235819

o o

Discussion

W)

WA AR F 7P Bel AMEE WA 8471
37104 137Cse| P AEHATH BAIHA 371 F 2
< A% YEAA, 1142 AE HAlolen, 137Cs A
2 1~2Bg/kgl 2 W Hel &3t 7| Ut
HAS o=z gt irbs AY AfES s 3
NE Axste] B4 F, 89x(22.2hr) ol 4 Al
0.0274~0.834 Bg/kg®] 137Cs®] AZSHTHAL H ST,
ole AHA, 714, AuA e Aole YA, Ak
BEIHAE e FEol 137Cs L¥90] Uth= AE Hy
T 2 9] AREHA L AE FHE FEHE 45 =
B WAL, Aol Al FEolHAl, oAl o=
137Cse] MDA 3t ol/dollA HEHA esket. ol Fht
5 ol&ate] ofeolA Auishks WA thE2A, 4
W Ajvll(indoor cultivation)7} Eo] o]Fo|X 3 & HA
Eolgte FFol vk olHg A= tintelu} Yo
Ale] M Axpel AT, 22y A i
A T AEFE FolwAl 31 F 27194 137Cse] 2
Bg/kg AZEATE FolHAE 9ol AT 57HA WAl
t2A A7 Q1A A7t B7sE HAZ ol o
23 Azte S EYAE A9 e xtole UA
4.5~145.0 Bg/kg®l 137Cse] AE=HATHE HIW= Hol
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AL ol 01 137Cs 29& AR 2] BEFo
7] 2%

o8k Ao .
FHAak WA 31 A] opAt 7 A I F=H4t s Al o]
A 137Cs £.490] 74‘ﬂ°i\4 AR ALl =) Al

£ Brbsle], 510 st glout, daulse Fu)
oA QlEAul 7t 7?*0}1?} 137Cs8] F=AfolE on,
gAJoRrE ZFHALS 227 RSOl A 742 HALL, FHA
Al oF 78%(1371/1571)el141 137Cse] A& = AT
HhE o] Ak WA 104914 137Cse] MDA%E ©]
FoX AEEHA skt ol e A= 20059 HW
AF WARS AL Aol U AFHAH Y. Aot A}
7HALe A 9] 137Cs @A o2 7HA] HRlo] & = 3l
o}, FadoAd gAloke] AR AEAo] w2 71
o2 Btk 7R} E A Mlv|Zebel 2= (Semipalatinsk) 91
Z Ao A e pAaEe] dAde HrRE G
2 Bk A 400 Bq/kg o|ate] WA M| Fo] ASEHE=
AFHE FUT. HEARD HAoF TPHA AEA]R] A A]
Wg]ol= Alv| &8l 2~ = (Semipalatinsk)9} X]2]ZH o2 <l
Aatad7] wiell, ARl & EYede] #Ade 7t
s/d0] =} B3, T=re] A v o] A7 (Xinjiang)
A EFEEebAbe %‘T‘Ei—r(n‘&?ﬁ?ﬁ Lop Nur lake) 5
ol Aol o] Feolfnt. H2 S50 AFAAE R
W, (Yunnanyd S SALZ AFH S ZEHAF(Boletus
spp.) S TFES HAIEAA 137Cs7F MDAZE FIRHEH
339 Ba/kgZHA &= 2L, MRl ESelM = Sk 5.70
(39 1.00-12.00) Ake]e] 137Cs7} AEH AT Bk
AT, 28] 3 AR 137Cs 2 U<le] 1950~60
6]1/\1‘6‘-137,]_ i—“EL—tﬂ gjxq/\],j_oﬂ 9,]5]] k) 3} 137CS7]' =
ok z]zl—E,] }:H/H oz E.’,:},]oi IR Ao =Z 27(-1
St °’DP"’27) Ol 23 A2 A2l - o
oftd FEA e AFAAEFHE YA i, wEhA
Ao} FHoA] YAER AFEHE AR HASES
EFo el wet, Aol 137CsE HES A A
=5 5% Aer F4d
FuAFE dE2A Al 5249
AY AL YojAM, WA AAE 97 Eoe "% d
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