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Development of a phytoremediation accelerator to utilize food wastes
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Phytoextraction is one of environment-friendly methods to remedy for
heavy-metal contaminations, and it is well believed that chelators may relax the toxicity of heavy
metals and the biocavailability in plants. In this report, we evaluated the facilitatory effect of
dark material (DM) from sugarcane molasses on the phytoextraction in the lead- or
cadmium-contaminated medium. In addition, three Brassica species were adopted in this study, since
they are considered as more resistant to the toxicity of lead and cadmium. As a result, the biomass
and lead uptake in the nutrient medium with 1 mM lead nitrate were significantly increased by the
addition of DM, and almost all lead was accumulated in the root tissue. In the nutrient medium
including 1 mM cadmium sulfate, all the species died out in the absence of DM. In conclusion, DM
were revealed to possess the potential both to detoxify lead ion and to improve the lead
bioavailability of the Brassica species.



5,100

DM
XAD
DM
DM
DM Cu* Pp*
[ ] i (8w | i [Frovee—r ] i) [ow]
D1 ] 34 - LRETE
2axn EWRE ﬁmﬁ

[Eow | <z [Famre | o [ ] =) =

EE (g L T

= o
DM
DM
DM
DM
Raphanus sativus
DM

DM

DM

TMOS

TMOS
DM 70%
DM

TMOS
TMOS

TMOS 1/5
TEOS

TEOS
DM
DM

5ml
DM 420 nm

0.2ml

2014

DM
Brassica juncea var. cernua 20
Brassica rapa var.nippo-oleifera
Brassica napus

DM 50, 500 mg/L
1mM

DM




DM
DM

Cu2+ > Fe2+ > Pb2+ > Cd2+ S

Ni?* > zZn?
DM
DM
TEOS
2
DM
DM
EDTA
pH
NHz-NH,Cl Fe?t
Pb** Cd* EDTA
1.1
TMOS TEOS
2015
20
DM EDTA

1 mM DM
20
10 mM DM
3
DM
DM
DM
/
TEOS
MTES
PTES
5 30
60
DM
DM
100% TEOS
DM
DM
MTES PTES
DM
1 5
DM
DM
1mM 10 mM DM
APTES
APTES
TEOS/APTES



DM

TEOS/APTES DM
1 6-20
600 | PbO Pbilx  PbO Pb1 Pb0 Pb1 PbO a
500 Pb1
s & O : shoot
400 @ : root

Dry weight of root and shoot (mg)
1

é " Pb0  PbifF  Pbo : PO Pb PbO b
g . Pb1
g 30 [ : shoot
< @ : root
E 2.0
% 1.0 “
%o.o = PPN . I - ;jj
I g @‘9 ST AFF S wi’f%“
a b
MLP
DM HA
CA EA
0 mM
(Pb0), 1 mM (Pbl)
MLP HA mo/L,
CA EA mM NA
95%
n=5 NA
2016
DM
20
20
DM
DM

L. Czern.)

(Brassica juncea

DM
1mM MLP
cu®
Fe?* DM
Fe**
DM 10
2
DM 6mg DM 50 mg/L
- sDM50 DM
DM 60mg DM
500 mg/L - SDM500
DM
20
1
mM DM
1mM DM
NA, sDMO

sDM50, sDM500
1 mM



NA sDMO
sDMO sDM50
DM
2
sDM500 DM
CH,COOH
TEOS
ATPase
DM
ATPase
DM
DM
DM

,. ///////nﬁr}qmlfnmln W
o s E

DM 6 mg,
60 mg

3
Ken-ichi Hatano, Kazuki Kanazawa, Hiroki
Tomura, Takeshi Yamatsu, Kin-ichi Tsunoda,
Kenji Kubota; Molasses melanoidin promotes

copper uptake for radish sprouts: the potential
for an accelerator of phytoextraction (2016)
Environmental Science and  Pollution
Research [ ], 23, 17656-17663. DOI:
10.1007/s11356-016-6904-x

You-Lin Xue, Takuya Miyakawa, Akira
Nakamura, Ken-ichi Hatano, Yoriko Sawano,
Masaru Tanokura; Yam tuber storage protein
reduces plant oxidants using the coupled
reactions as carbonic anhydrase and
dehydroascorbate reductase (2015) Molecular
Plant [ ], 8, 1115-1118. DOI:
10.1016/j.molp.2015.02.015

Takuya Miyakawa, Ken-ichi Hatano, Yumiko
Miyauchi, You-ichi Suwa, Yoriko Sawano,
Masaru Tanokura; A secreted protein of the
plant-specific DUF26 family functions as a
mannose-binding  lectin  that  exhibits
antifungal activity (2014) Plant Physiology

[ ], 166, 766-778. DOI:
10.1104/pp.114.242636
5
25
p.107

(2016 6 810 )

2015
p39(2015 9 7-8
)

Kenichi Hatano, Daiki Nakgima, Kinichi
Tsunoda, Kenji Kubota, Kaori Wakamatsu;
Development  of a  next-generation
phytoremediation accelerator to utilize the
properties of carbon and silicon (2015) The
Fifth International Symposium on Element
Innovation, November 30, Kiryu City Hall,
Gunma

25

pp. 195-196 (2014 9 1517 )

Kenichi Hatano, T. Yamatsu, K. Tsunoda, K.
Kubota, K. Wakamatsu, Effects of Dark
Materials from Sugarcane Molasses on the
Growth and Mineral Nutrition of the Brassica
Family (2014) The Forth International
Symposium on Element Innovation, 24
October 2014, Gunma University, Gunma



2014  pp.165-176

4

2014  pp.31-32

http://hatano.chem-bio.st.gunma-u.ac.jp
/~hatano/

@
HATANO, Ken-ichi
20282410

@

©)

*



