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Studies on the estimation of mercury contamination using ba51d10mycet1an
mushrooms and other plants as the indicator organisms.

(Part II)

’

—— The process of mercurial accumulation by mushrooms ——

Ryoz6 Tamura, Yuzuru Hirano, Norio Fukuzaki,

Yoshio Mizushima, Akira Mitsuya and Tatsuo Oshina.

Summary

Mercury contents of selected species of mushrooms, their substrates (humus ground), leaves of woody plants,
air, soil-air and exhaust gas of factory were analysed to learn the mechanism of mercury accumulation by the
mushrooms. The samples were obtained from 4 stations in the vicinity of the K-Denko Factory which have still re-
mained ten deposit sites of industrial sludge. .

Mercury detected in air and exhaust gas of the factory was not so higher now. But mercury levels in the soil-
air of sludge deposit sites were 10 times higher than these of other stations. Neither thin gold wire nor the growing
Shiitake, Lentinus edodes, left at 4 stations for about a week has trapped and accumulated the mercury from the sur-
rounding air. In addition, mercury contents of leaves of woody plants were also negligible.

Wild mushrooms and their substrates obtained from the vicinity of the factory, especially the sludge deposit
sites contained higher level of mercury. There is corelation in mercury content between the mushrooms and their
substrates examined in 4 species of them, Lycoperdon gemmatum, Mycena pura, Psathyrella velutina and Stropharia seru-
ginosa. However, no relationshiplis seen in Coprius spp.

It is presumed that the mushrooms growing near the factory accumulated the mercury through the mycellium

from the humus ground that has been contaminated when the acetoaldehyde plant was operated.
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Fig. 2 Schematic diagram of the soil air

sampler, made by polyvinylchloride.
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Table 1 Mercury concentration of exhaust gas of K-Denko Factory.

Mercury concentration of exhaust gas
Kind of plants ( pg/m) Gas conditions
range average
gas temp. 20T
. —_— 0,
Graphite furnace 0.033 ~ 0.13 0.075 water content  1.4~2.6%
current speed 11.7m/sec
volume 16, 200m’/h
Silicon-carbide furnace 0.012 ~ 0.042 0.028 not mesurement

Table 2 Relative mercury concentration in

Table 3 Absolute mercury concentration in

the air trapped by thin gold wire. the air.
Relative mercury concetration in the air Absolute mercury conceiitration in the air
St. (ng/cnt - day) St. (pg/m')
8/28~9/1 10/22~10/28 average 8/29 10/1,2 10/22, 28 average
A 0.041 0.059 0.050 A 0. 006 0. 002 0. 003 0. 004
B 0. 055 0.043 0.049 B 0.004 0.003 0. 002 0.003
C 0. 076 0.036 0. 056 C - 0. 004 0. 002 0. 003
D 0.044 0.044 0. 044 D - 0.003 0. 002 0.003
E - - 0.004 * -

Table 4 Relative mercury concentra-
tion in the soil-air trapped
by thin gold wire.

¥ 11/13, used automatic-mercury-analyzer

Table 5 Absolute mercury concentration in
the soil-air.

Relative mercury concentration in the soil -air

St. (ng/crt-day)
8/28~9/1 10/22~10/28 average

A 3.30 2.200 2. 800

B 0.26 0.180 0.220

C 0.25 0.083 0.170

D 0.14 0.032 0. 086

4.1.2 KEHKERE
HNBEOHERLE % Table 212, EHEEOHE
LR % Table 3 IZ/RU 2.
KGRSO 13, WRbADOE)| LRV
T 2[A & $0. 044ng/af « day TdH - 1z, it T,
RRENVR LN, FIHETIEHEIRDO. 056ng/cdf - day
BEREETH-12. LrL, COELNEMEERZERL
<, WFhsBELEHaNT. ,

BxEEE, 8 H29RIC A MR OHEREIE N ¢0.006

Absolute mercury concentration in the soil-air
St. (pg/nt)
8/29 9/1 10/1 | 10/28 | 11/13 | average
0.018
1‘4 0.150 [0.300 | 0.016 0.026 0.102
B |0.063 [0.034 [ 0.008 | 0.007 - 0.028
C - - 0.007 | 0.006 - 0.007
D| - — |o.006 | — — | (0.006)
0.24*
E - - - - 0.15 { 0.207
0.23

¥ Used automatic-mercury-analyzer

pe/n’ & MOREMEE KB U B ERPBVENES

nzhs, #hLIAL0.002~0.004 ug /i TH Y, VT
heNNy 77590 ROBEE? ¢H- 1.
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0.07 pg /g LIEMBTH o 2. F12, £BIX0.03~0.47
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Table 6 Accumulation of gaseous mercury by the growing Shiitake (Lentinus edodes) left at 4 stations

for 6 days.
Pre - exposure Post - exposure

St. a Water cont. Mercury content of the a Water cont. Mercury content of the

(%) Shiitake  (ug/g dry) (%) Shiitake (xg/g-dry)
A 3 89.0~90.4 < 0.06~0.19 6 86.1~90.2 < 0.07~0.20
B 3 | 82.1~86.9 <0.06~0.07 6 | 87.8~91.0 < 0.07 '
C 3 87.2~89.9 0.08~0.19 6 89.2~92.3 0.09~0.13
D 3 83.4~89.6 0.06~0.19 6 89.7~92.4 <0.07~0.13

Table 7 Mercury content in the solis.
Upper layer Lower layer

St T-Hg (pg/g-dry) T-Hg (pg/g-dry)

’ Appearance Range Ave. n | Appearance Range Ave. n
A | Brown clay 0.05-0.35 0.116 5 | Carbite sludge 2.16-11.7  5.69 5
B Dark brown clay 0.03-0.37 0.190 5 | Yellow clay 0.04-0.07 0.058 5
C Dark brown humus 0.36-1.16 0.582 5 | Brown sand 0.04-0.25 0.204 5
D Dark brown humus 0.09-0.16 0.110 5 | Brown humus 0.06 - 0.48 0.212 5
E | Brown clay 0.05 1 | Carbite sludge 8.67 1
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Table 8 Mercury content in the leaves of woody plants.
St. T-Hg (pg/g-dry)

Species A B C D E
Weigela hortensis 0..02 <0.01 0.02 0.02 0.02
Viburnom dilatatum 0.02 0.01 0.03 0.07 0.03
Benzoin umbellatum 0.08 0.03 0.03 0.03 0.06
Parabenzoin pracecox 0.01 - 0.05 0.03 —
Magnolia obovata 0.06 0.01 - 0.04 0.04
Quercus serrata = 0.03 0.02 0.02 0.03
Acer palmatum 0.03 0.04 0.04 0.02 —
Wistaria floribunda 0.12 0.02 0.03 0.02 —
Quercus crispula 0.09 — - — —
Juglans mandshurica 0.05 - - — -~
Pruns grayana 0.15 - - - —
Mallotus japonicus 0.03 - - — —
Morcus bomycis 0.08 - - - -
Acer japonicum - - - — 0.06

HLOBANKREZED 2—HTHZ 5 L.

CHiFotEE, REVEBAOEEE, TEISK
~BEREOPRECH - 1. I I OKBEER, TEH
F150.204 pg /g TH BT, RIBIL0.582 pg /g & LB
HE<, FTBOZho2. 8fE%8RU 12,

DMAROEBIEBGCOEELT, TEIEHEES
BUFR~BEGOWEEN» > 1 5. KEBBE L, XKEH
0.110 g /g, FIENS0.212 pg /g TH -1z, T OMEEL
WEFO—RE 2 KBME (0.18 pug/g) 0 - LTHIAM
TWAHHOLARETHY, AR E L THEITH S
EBbhi. )

4.3.2 HEMEDOKRRE

AMSEDICEZTCODETY (0.124g/g) &7 3
A7 5 (0.15p4g/g) WETFEOHTH- zftizndh
HIK<, BMSAEICB I SHEEEZHLPICT S EET
Eiglrotz. Uhzdi- T, BEYIEROKED, RIERE
LTWaF/ a0KBEEICEE2S525241F, £7
AQARNORak =1 1:: 8- e AN

4.3.3 ¥/ 3B LUCEFTEYOKERE
O+ 21 57 (Lycoperdon gemmatum Fr.)

(E&E, ~a2vssH)

AEOFEERIERET, BUDIBALPETH D,
KB B LA DIKIBEI, BLRRBEOBHIROb
D&Y, BRI EEY CRTEBIET 5. Lizhs-
T, KOBIZA6~92% EENH 0, BIBRETEEEZDK
SOBAHMEN - 7.

TEEOKEEE X, AR T20.3~59.1pg/g (F

$930.9 ug/g), B HifT0.80~18.4 ug/g (5.03 ng/g),
C #15710.9~40.0 ug /g (21.9 pg/g), D HIET0.50
~1.87 pg/g (0.879 ug/g) ZARL, A& CHRTHE
ETh-ol. FTHEIKL > THEO DR ELARS L,
A M 3565, B a5, 765, C MRS 85,
ATV I rOEFTEYOKEBBE L, AWHETIEY
~10.3 pg/g (5.13 pg/g), B HIET0.03~0.17 g
(0.116 zg/g), C Hi1m T0.32~1.00 pg/g (0.645
#g/g), D HiET0.03~0.15 pg/g(0.092 pg/g) %R L,

FERERRIC RS TREL Tz, DR K

T4 &, AMEIE556%, BHEAULL. 36, CHIAIET7.0
1ETH B,

Fig. 3 KFEB LEFTEN L OKBREICE T 2
HEEL TH. WMEOKEEEIZIE, EOMEBEMER
sh, FERIEFTEY (BEL) FokRzERICK
JRU, BELTWVL D EHE I M. ZOBEEI,
4.1~83. 6530, BHICB & CHIRTEERTH - 17.
@42 54 [Mycna pura (Fr.) Quél)

(YAIVB, 7X¥X578)

FEAEDKFERBEIL, A A T2 4~57.2 ug/g (32.0
pe/g), BHIST4.87~13.4 ug/g (8.45 ug/g), CHth
MT2.97L3.08 ug/g (3.03 ug/g) THV, AMIST
=% RN

EBFEYOXBEIL, A#hETL.73~15.0 »g/g (10.2
rg/g), BHIE TO0.21~0.90 pg/g. (0.393 ug/g), C
HIST0.17&0.72 pg/g (0.445 pg/g) TH Y, R0
AR RG>z, 1B, BHMATRETEYOKE
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Fig. 3 Relationship of mecury content Fig. 4- Relationship of mercury content
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(FTHEMEZ LN
@FLX¥5 4 [ Stropharia seruginasa (Fr.) Qnel.)

(ExX¥s 4%, TLXIT7RB)
FEEOKBEE L, BHISETL. 32~2.84 ug /g (2.16
pg/g), D HIE 0. 17~0. 39 ug /g(0. 275 pg /g) 7R L,
B M4 D HADKT. 8ETH - 12, LEBHEYOKER
X, BHIET0.12~1.29 ug/g (0.480 #g/g), D #h
$T0.08~0.16 #g/g (0.108 ug/g) ZRL, B DFH
D #E DA METEH » 12, TREANDKBOBRMEER,
l1~21. 25 BHah, EEHNS EERTH- 2.
®v b3 ¥ 7B [Coprinus spp.)

(v b3 v 78
AMABATELER I Az FI I TBOTEEKDK
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50 OERS A HHALIRE T A HES B B 10, BEDOT
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