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Large-scale X-ray fluorescence analysis on plant specimens and construction of
information base on element accumulation of plants

Mizuno, Takafumi
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i Nondestructive elemental analysis was conducted using a handheld X-ray
fluorescence analysis system on 2,500 plant specimens lent by botanical gardens and academic

institutions across Japan, and a database was created.About 30 elements from magnesium to uranium
were measured, and we obtained data set of these elements in plants, and clarified their
accumulation tendency in plant types (herbaceous, woody, etc.), soil types (volcanic ash soil,
limestone soil, serpentine soil, etc.), and plant varieties(Brassicaceae, Asteraceae, etc.). we also
discovered a new manganese hyperaccumulator plants by screening the database.



XRF

Mg
1 Al
X 50kV
XRF A3
KS trading co.ltd, Tokyo, Japan)
XRF X
Mylar®, Du Pont, USA
30 60

XRF

ICP

XRF

Mg

XRF

DELTA Premium
Mg

(99.999%,2 x 220 x 220 mm,

40kV 90

1/2—2



Sulfur (mg kg1)

Phosphorus (mg kg1)

4000

1030

CP-MS )

0.2

7000
o Cardamine appendiculata
6000

5000 8

3000

2000

O non-volcanic soil

7000

6000 gau/ophy//um robustum

5000 8

O non-volcanic soil

SPSS ver.27-29

292

(n=5) XRF (
0.1 13%(

65 S,P

r=0.7

8000
7000 I !

6000
o Maianthemum dilatatum
5000
4000

3000

Sulfur (mg kg1

2000

1000

o

© Andosol [[] non-volcanic soif@] Andosol
7000 i—l

6000
5000
8 Viburnum furcatum
4000

3000

2000

Phosphorus (mg kg?)

1000

[[] non-volcanic soi[f] Andosol
© Andosol

18



0 2000 4000 6000 8000

Phosphorus (mg kg1)

1466
X 7
K, Ca, S, P, Fe, Mn, Zn 1 (S1)

R>0.2

K-S

Fe Zn

K-P
R>0.4

pH

S-P

25000 5000
4500
20000 20000 4000 C
a 4 b o 3500
2~ 15000 2 15000 2 3000
E 2 = 2500 b
= 10000 < 10000 £ 2000
E 38 o 1500
< 5000 5000 1000
500
0 0 0
g calcareous sl g ultramaficsoil _ Brown forestoll g calcareous oil gy ultramaficsoil - Brown forest sl g calcareous soil gy ultramaficsoil _ Brown forest sl
) (n158) [ Andosol and others (n453) (n168) [ Andosol and others (n420) (1 [ Andosol and others
(n 811) (n 820) (n740)
5000 250 400
4500 350
4000 200 —~ 300
o~ 3500 = %
: >
2 3000 2 150 < 250
= 2500 g g 200
£ 2000 < 100 = 150
° i(% 2 50 = 100
500 50
0 0 0
g celcareoussoil gy ultramaticsoil _ Brown forest oil [ calcareous oil gy ultramaficsoil _ Brown forest soil, [ célcareoussoil gy ultramaficsoil _ Brown forest soil,
(n438) (127) [ Andosol and others (n459) (n164) [ Andosol and others (n462) (n162) [ Andosol and others
(n 765) (n 818) (n 822)
90 a
80
.
T o
= 50
Ew
c 3
S
20
10
0
7] calcareous soil m ultramafic soil Brown forest soil,
n (n156) [ Andosol and others
(n 793)
K
~
-
- Y
Znyg- " Ca
Significance probability (p value)
\ 0.015p<0.05
\
| 0.0015P<0.01
Mn P .001 = P < 0.
\
\\ — <0001
\.
Fe S

calcareous soils ultramafic soils

brown forest soils.

Andosols, and others

Pearson correlation coefficient (R value)

s £0.2 <R S 0.4, p <0.05
negative correlation
T L02<RS04,p<0.05
positive correlation
—

:0.4<RS0.7,p<0.05
positive correlation



446
20 ICP 1
7 1
15~19
4.2
70000
60000 .
L]
50000
£ 40000 :
(=]
E
= 30000 .
= * . *
20000 0: ° ,. LI S
% ¢ .
'.t . : .3 e :
10000 . R S SR
& ° 2 %%, e .‘.
. g‘ . N S Qiﬁ ;!.s :"?::i‘i. . .
0 Py Ao o e 2 ® .
0 200 400 600

- general plants

800 1000 1200

» C. sciadophylloides

1400

« llex sp.

1600

1800

2000



92
2022
96-103
DOI
Takuo Enomoto, Junko Yoshida, Takafumi Mizuno, Toshihiro Watanabe & Sho Nishida 16
Differences in mineral accumulation and:gene expression profiles between two 2021
metal :hyperaccumulators, Noccaea japonica and Noccaea caerulescens ecotype Ganges, under excess
nickel condition
Plant Signaling & Behavior 1-5
DOI
10.1080/15592324.2021.1945212.
65
2021
18-26
DOI
9%
pH 2021
97-103
DOI




Nozomi Miyawaki, Takashi Fukushima, Takafumi Mizuno, Miyao Inoue and Kenji Takisawa 8 21

Effect of wood biomass components on self heating 2021
Bioresourcces and Bioprocessing 1-6
DOl

10.1186/s40643-021-00373-7

Sho Nishida, Ryoji Tanikawa, Shota Ishida, Junko Yoshida, Takafumi Mizuno, Hiromi Nakanishi and 11
Naoki Furuta

Elevated Expression of Vacuolar Nickel Transporter Gene IREG2 Is Associated With Reduced Root- 2020
to-Shoot Nickel Translocation in Noccaea japonica

Frontiers in Plant Science 1-11

DOl
10.3389/fpls.2020.00610

11 1 2

Sho Nishida, Takuo Enomoto, Junko Yoshida,Ryoji Tanikawa,Takafumi Mizuno, Naoki Furuta

Adaptive changes in expression and structure of Ni transporters in the Ni hyperaccumulator Noccaea japonica

2022

Takafumi Mizuno, Daichi Kondo, Hiroto Kasai, Yoshinori Murai, Atsushi Hashimoto, Toshihiro Watanabe

Construction of ionome database of Japanese wild plants and extraction of plant nutritional information

2022




2022

2022

Takafumi Mizuno and Jun Yamashita

Construction of ionome database on Japanese wild plants with herbarium collection and X-Ray Fluorescens (XRF) analysis

38 14
2023
X XRF)
85
2021
X (©)

2021




2021

2021

2020

2020




2021

2021

2023

232

Antony van der Ent

XRF

van der Ent

(Watanabe Toshihiro)

(60360939)

(10101)




(Hashimoto Atsushi)

(40242937) (14101)
(Murai Yoshinori)
(30581847) (82617)




