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1. HEMEREMEY
SSIEYOENCBHNERSIN-LEY
Class of compounds Single components

Sugars arabinose, glucose, fructose, galactose,maltose, raffinose,

WE%(-&’J—Cgﬁilﬁ -

, aminobutyric acid,

Amino acids and amides

homoserine, etc.

Organic acids formic, acetic, malic, citric, fumaric, malonic, succinic, tartaric,
etc.

Phenolics p-hydroxybenzoic, caffeic, p-coumaric, ferulic, gallic, salicylic,
— i =

Other phenolics WE%'~tQ—C*RE%E"bE§%E isoflavonoids

Fatty acids and sterols Linoleic, linolenic, oleic etc. campestrol, cholesterol etc.

Enzymes Amylase, invertase,ribonuclease, acid phosphatase, protease,

peroxidase etc.

Others Vitamins, plant growth regulators (auxins, cytokinins,
ibberellins), ethanol, H*, K*, nitrate
2 ) ‘ﬁme Rhizosphere (2001)
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2. REMAEYDEET L TRIATEMG LD D LDER

< T A747 (Siderophore : $xZ1ESNED)

ERTREFL—MEEZITDILEVDIET. TEACDERDAERIZE
5L, 89K HTRRIREBICEHAS I D,

EYNELET S TATAT MEMDELET DL TAIT
Phytosiderohore Microbial siderophore

-——
— -
il ™

FeZ*MD IR YR
Fe—siderophore

Fe3* reductase

Larcher (2004)
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‘;_ - FIGURE 2. Cesium desorption and Al dissolution from illite at pH
@ 8following treatment with cell-free bacterial growth media (control);
b 0.04 mM Na-citrate (cit); 0.04 mM Na-oxalate (ox); and 0.2% Bacillus
@ 600 - (Bac), 1% Ralstonia (Ral), and 2% Enterobacter (Ent) exudates
2 solutions for 16 days. Initial concentration of Cs on illite was
" approximately 120 mmol kg~'. Error bars denote one standard
O deviation.
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Fig. 1. Cs released from the contaminated soil treated with 0,02 M acetic, succinic, Control  0.1%  02% 0.5% 1%
tartaric, oxalic, and citric acids at 298 K over a period of 48 h. Data represent FIGURE 3. Cesium desorption and Al dissolution from illite at pH
mean + one standard deviation (n=3). 8 following treatment with cell-free bacterial growth media (control)
and 0.1, 0.2, 0.5, and 1% Bacillus exudate solutions for 16 days.
Chiang et al. (2011) Initial Cs concentration was approximately 120 mmol kg~'. Error

bars denote one standard deviation.

Wendling et al. (2005)
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FIGURE 7. Scanning electron microscopy (SEM) images of illite: untreated (A); treated with 2 mM oxalate solution (B) and 2 mM citrate
solution (C) for 16 days; treated with 0.2% Bacillus exudate solution (D), 1% Ralstonia exudate solution (E), and 2% Enterobacter solution

(F) for 240 days.
or ays Wendling et al. (2005)
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3. MM EBREMEND L ERICE THMSEES YV LDES)

Root endophytic bacteria of a 3’Cs and Mn accumulator plant, Eleutherococcus sciadophylloides,

avT7TIS

increase these desorption in the soil

Journal of Environmental Radioactivity 153 (2016) 112-119

‘BARBEHDEEBTHY CsOMEGSEETHIENTRE
=L TLYS (Memon and Yatazawa, 1982 and 1984; Kiyono and
Akama, 2013),

“EEREENSVTIETEETHSEVMORNEMEYA., &
TOJATHEEETHET. EROTENSDARET{EAEL.
EMIZBITH2EERINEIENMZE S (Nagata et al., 2014).
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AT ISOE. RRUBELIEICE T2 YCsRE

Ratio of leaf or root content

137 i . c
Cs concentration to rhizosphere soil content

(Ba/g)
Leaves 391 =£1.43 1.15
Roots 1.49 = 0.56 0.44
Rhizosphere soil 3.40 £ 1.31

RS ECSREDNDB LA T ISDRMONEMEYE T BL
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70% EtOH 1 min
15% H,0, 15 min
70% EtOH 1 min
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BIEENENT=8E DR Values are means = SE (n= 3).

Strain Medium for CAS Fe assay CAS Al assay
isolation

nl42 NBA 3.0£0.30 2.0+£0.10
nl64 NBA 2.2+0.20 2.3+£0.40
n585 NBA 2.0 £0.04 3.8+£0.10
n1101 NBA 3.2+0.20 2.5+0.40
n3172 NBA 1.2 +0.03 1.3+0.04
t114 TSA 2.0+£0.04 2.2+0.20
t142 TSA 2.0+£0.30 2.1+0.10
t354 TSA 4.3+0.30 3.3+0.20
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Fe concentration (mg/kg)

187Cs concentration (Bg/g)
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one-factor ANOVA followed by Scheffé’s post hoc test (P<0.05). *=SE.



SRR LT-Fe, Al 137Cs, Mn, &2 U'pH D FBRERE %

(Spearman’ s rank correlation test)
* P<0.05, ** P<0.01
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HEDHEDCEEN DB HEEDGC-MSHT

formic acid ion—formed dried in vacuo at 40° C, trimethylsilylated

Toyopak-DEAE column™ followed by freeze-drying  using MSTFA
HEDIEER > > > GC-MS

eluted using
6 M formic acid

*Formic acid ion—formed DEAE can adsorb weakly acidic compounds from
water.

HEMNEET DA KER

2
Strain Species Organic acid Concentration
mM H»
nl42  Pseudomonas denitrificans n.d. LUH
nle4 Pseudomonas denitrificans n.d.
n1101 Pseudomonas citronellolis succinic acid 0.99 +0.13 0
t142 Stenotrophomonas maltophilia  succinic acid 1.00 £0.03 Succinic acid

n.d., common organic acids were not detected in our analysis, but several peaks were found.
These strains might produce species-specific siderophores.
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