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Development of science education teaching materials that has cooperated with
chemisty and biology for elementary and junior high school students.
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In this study, we developed a teaching materials that can feel the chemistry and
biological of cooperation of which can be used in school. More specifically, focusing on the anthocyanin,
which is used in the experiment of the pH of the elementary and junior high schools, increase the
interest interest in the biological area through the cultivation of anthocyanin-containing plant, the
experiment of pH and ions are extracted anthocyanins from plant We examined the development of teaching
materials to enhance the interests of the chemical area by performing. Examples of the plant to grow and
focus on _the purple radish sprouts. That purple radish sprouts can be easily grown_in hydroponic
cultivation, i1t is possible grown in 4 to 10 days, is rich in content of anthocyanin, it is a feature
extraction is easy. The results of this research was adopted as a free study of junior high school
science of Tokyo Shoseki Corporation.

pH



(Kanda Asano Itoh 1995
2011
24
2012)
(@)
(b1 1

pH

1988)

(©)
(d)

800 /kg

@
30 g
&)
®
*

®

20

3BnL 270
1 20
2
1 1
(
)
1
1)
35 1 kg
1~2
20
5



1 (100 g)
1
(€)) 100 g( 100 )
2 200 mL
1
Q) 1 (2) 100 mL 5
10 cm
(©)) 20
2
pH=7 A 1ax(560 Nm)
«c 3 3
nm
)\ max 1'8
1.8
0.13—/‘%
M1 (B) 2 o o "
0.12 / \
01 /
008 i hENUA
006 - ad \\}\
18 o 1= A N-
Lo s 3. pH=7 ¢ )
6 C ) N
5 pH
6
(Kondo, T., et
al., 2005; Yoshida, K., et al., 2005;
Yoshida, K., et al., 2008)
3
pH=0 1 2 3 4 7
10 11 12 13
« 2 ( 45 45
nm pH A
A rax 1.2
pH
pH
c d 450
4 nm
( 2011)




= = pH=0 ==-pHsl === pH=2 === pH=3 ===pH=4
——pH=7 =mpH=10 = *pH=11 PH=12 + * *pH=13

4.

- pHe0 pHel = pHe2  =—pHe3  ——pHed
pHs7  =—pH=10 = =pH=11 pH=12 pH=13

5.
6.
1
2
(Kondo, T., et al.,
1992) 1
2
2 mol/L
(1.5 m)
2 mL
( 6) 6
nm
6.
6 1
)\ max
2
590 nm
1
2
2014 7 11 H 2

13

¢ )
« 3
3 (N=12)
1 9 3 p=0.1460
9 0 12 p=0.0005
3 7 5 p=0.7744
4 3 9 p=0.1460
1 2
3
4 4 (1
2
3
4 ) 4
3 2 1
( )
2
2
pH
3 4
92
(12/13 )
pH ( )

(Yoshida, K. et al. 2005)

(Kondo, T.
Yoshida, K. et al., 2008)

et al.

, 2005;




8 A 3
1
)
« ®
5 cm
4
4 7 10 12 pH
pH=2 4 7 10 12
5
MgNa
pH
@ )
« 49
4 (N=12)

pH=2

pH

1 10 2 p=0.0386
9 10 2 p=0.0386
3 11 1 p=0.0063
4 10 2 p=0.0386
1 2
3 pH
4
1
2
3
4
4 3
2 1
( )
1~4
pH

Kanda, N., Asano, T., & Itoh., T.:
Preparing “ Chameleon Ball” from Natural
Plants. J. Chem. Edu. 72(12), 1131-1132,
1995

pH
62
2 7-16, 2011
( )
Retrieved from

http://ww.nier.go. jp/science-rpt/index
.html



Kondo, T., Yoshida, K., Nakagawa, A.,
Kawai, T., Tamura, H., Goto, T.:
Structural basis of blue-colour
development in flower petals from
Commelina communis. Nature, 358, 515-518,
1992.

Kondo, T., Toyama-Kato, Y., Yoshida, K.:
Essential structure of co-pigment for blue
sepal-color development of hydrangea.
Tetrahedron Letters, 46, 6645-6649, 2005.

36 2 190-193, 1988

2011.

2011.

Yoshida, K., Ito,D., Shinkai, Y., Kondo,
T.: Change of color and components in
sepals of chameleon hydrangea during
maturation and senescence. Phytochemistry
69:3159-3165, 2008.

Yoshida, K., Kawachi, M., Mori, M.,
Maeshima, M., Kondo, M., Nishimura M.,
Kondo, T.: The involvement of tonoplast
proton pumps and Na*(K")/H" exchangers in
the change of petal color during flower
opening of morning glory, Ipomoea tricolor
cv. Heavenly Blue. Plant Cell Physiol., 46,
407-415, 2005.

39 1 11-18 2015.

5
Purple sprout as a new teaching
material in chemistry and biology The
Sixth Network of Inter-Asian Chemical
Educators 2015 7 30 ,

¢ D
95

2015 3 11 (

)
94
- - 2014 3

12 ( )

2013 11 16 (

)

63

o
OHASHI Atsushi

50407136

@

®

2013

27



