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     Measurement of food freshness 

-Development of an analyzer FRAN measuring absorbance change accompanying Myoglobin oxidation- 



1 4

3 6

(1 6 )

4, 5

5

1

4, 5 1

1, 2

3, 4

���



JST (3 )

( )

5

3,4

4,5

SS ( )

SSH

���



NWUSS

1 SSH

5

5 1

SS 6 1

4, 5

1

6

(4 )

(5 )

8

(4, 5 )

SS (6 )

NWUSS

���



JST

(3 )

( )

1 3 4 5

2

1 SSH

GPS-Academic

(3 )

6

1 3 6

6 SS

( )

���



3 (SSH 3 )

1

2

3 SSH

3

27

4, 5 ( 1, 2 )

( ) 5

:

(95%) 

1 2 SSH

11

6

4 (2 4 ) ( 1 )

6 SS 2

(3 4 )

NWUSS

Expert

���



1 SSH

( 10 )

12

( ) ( )

(63.2%) (84%)

(89%) (92%)    

( 1 )

( 1 )

15 ( 1 )

2019” ( 1 )

33 ( 1 )

TISF2019(Taiwan International Science Fair 2019)( 1 )

3

18 (4 )

30 (3 )

15 Jr. (4 )

4

v

���



6 SS

[2]

(

Jr. )

2

5

1 NARA SAKURA Science Camp JST

12

5

8 1

(AG)

[

( )

���



00.83% 0.68% 11.65% 0.40% 0.83% 1.17%

39.67% 23.98% 222.31% 15.71% 552.07% 34.16%
59.50% 63.81% 70.25% 65.96% 46.28% 57.09%

0% 11.21% 5.79% 17.32% 0% 7.07%
0% 0.34% 0% 0.60% 0% 0.51%

OECD

GPS-Academic

4

3

(S GPS-Academic

A )

SSH 14 11 SSH

768 ( 57%) SSH

24 SSH

SSH

( ) 77.0% 53.7% 

( )      90.0% 77.6% 

AO 30%

( ,2 ) ( ,4 ) (AC ,1 )

( ,1 ) ( , 1 )

3

1 3 6

6 SS

( )

( )

���



1 4

3 6

1 6 (718 )

6

4 6 SS

NWUSS

6

2

4

5

4, 5

11

���



1 SSH

10

5

NARA SAKURA Science Camp JST

12

5

8 1

(AG)

( )

4

11 ( 57%)

����



(6 ) ( ) (7 )
(8 10 )   (10 1 2 )

(1 )    (1 3 )

3 SSH 3

(4 10 )
(10 ) (11 ) (12 )

2 SSH

(4 10 )   (11 2 )
(2 ) (3 )

2 SSH

3 SSH 2
(4 10 ) (10 )

(10 ) (10 )    11 3

3 SSH 1

(5 11 ) ( )
(11 2 )

(5 7 ) (7 10 )
(11 )   (12 )

( )
( 50 ) (11 ) (1 2 )

1 SSH

( )

( 10 )

(12 1 )   
(12 2 )

( 1 )
( 1 )

15 ( 1 )
“ 2019” ( 1 )

(3 )

33 (8 )
TISF2019(Taiwan International Science Fair 2019) (1 )

4 6 SS (4 2 )
(12 ) (1 )

(3 )
18 ( 4 )

30
 ( 3 )

15 Jr. ( 4 )

( (5 ), (5 ) (6 )
( (9 ), (9 ), (10 )) 

(6 ) (7,8 ) (9 )

( 1,2 )
1,2 )

(12 ( 7 )) 5 ( )
(AG) (9 )

(12 )

(12 ) (1 2 )

GPS-Academic (5 ) (10 )

(7 ) (12 ) (1 )

����



3 SSH

3

3 SSH 4, 5 ( 1, 2 )

( )

1

1 SSH

1 6

3 SSH

3 3 SSH 4

v

v

v

v

����



3 SSH4 3

11 SSH 2

����



6

3 SSH

4 6 SS 28

4 6

SS NWUSS  

1 SSH

NWUSS

( )

1 ( 1) 

2 ( 1) 

3  ESD(

)

(65 1 )

4 (65 1 ) 1 1

5 (65 1 ) ( )

6  SS (65 1 ) 4 2

����



����



SS 6

( ) (

)

2 1

1 5 SSH (2 SSH )

4 4

1

2 4 120 2

60 20

����



4

( )

( )

1 ( )

( )

               ( )

    ( )

 ( )

 ( )

)

( )

(90 65 )

����



1 3

6

( )

4 6 SS

4

4 5

6

6

PDCA

1 SSH

3 SSH

2

4 39 2

(1 )

(9 ) (9 ) (6 )

(5 ) (4 ) (3 ) (3 )

����



4, 5 ( 1, 2 )

2015 4

1, 2

2

3, 4

5, 6

1 ( 1)  2015

2 ( 2)  2015

3 ( 3)  2018

4 ( 1)  2016

4 ( 1) 2  2018

5 ( 2)  2015

5 ( 2)  2015

5 ( 2)  2016

5 ( 2)  2017

5 ( 2)  2018

 2015

 Processing  2016

 Node-Red ( ) 2017

 Java Script obniz ( ) 2018

1. 

2 (sin )

����



2 sin

2

5 45 ( 26 19 )

(5 )

1  11/1 ( )

2 ( ) 11/6( )

3  11/7 ( )

4 ( ) 11/13( )

5 2 ( ) 11/14( )

Grapes

ICT

( )

, (hint 25 = 24+1,  23 = 24 1) 

t t

(       )

( ) ( )

ty 25sin
4

1
1 = ty 23sin

4

1
2 =

tA cos
2

1
= tAyy 24sin21 =+

A

����



GRAPES

1. ,  

2. 

(1) , (2) , (3) ,  

GRAPES

440Hz 2 220Hz 2

PlayAfter( t, 0, 2, sin880Pit)  y = sin 880 t

PlayAfter( t, 0, 2, sin440Pit) 

Play 

1. A( )

2. D, G, C Hz

3. 440Hz  442Hz 

42

1 ( )

1 (41 ) (1 )

(18 )

(12 )

(7 )

(2 )   

(1 )

2 ( )

2 (40 ) (2 )

(19 )

(3 )

(3 )

(2 )

xy sin1 = xy cos2 = 21 yyy +=

21 yyy +=

xy 3sin1 = xy 3cos2 = xy sin1 = xy 2sin2 = xy 2sin1 = xy 3cos2 =

����



SSH

SS

1 2 SSH

1 SSH

PISA

1

(1 )

( )

2 SSH 21

SSH

����



( )

(a) 

(b) 

(c) 

4

(4 )

(1)

(1), (2)

30 11 23 ( )

6 15 ( 3 12 )

( ) ( )

����



( )

60g/

6.1g/ 100g 

60/6.1×100 984g 

16.8% 

60×16.8/100×100/23 43.9g 

( )

����



30 11 23 ( )

 5 32 ( 16 16 )

( )

0

0

����



(1)

(2)

(1) 

(2) 

 = 0 

2

 = 1 

����



cos sin

2 2

3 SSH

10

3

( )  = 0 

����



( )

GPS-Academic

1 , 2 SSH

2011

( 12 ) PISA 8

119

1 5 ( 586 ) OECD

(%)

����



Q6 9 OECD 30

Q22

OECD

Q67 Q77

OECD

SS

����



4 GPS Global 

Proficiency Skills program( )

GPS-Academic

GPS-Academic

S,A,B,C, D 5 GPS-Academic

S

A

SSH

4

5 6

00.83% 0.68% 11.65% 0.40% 0.83% 1.17%

39.67% 23.98% 222.31% 15.71% 552.07% 34.16%
59.50% 63.81% 70.25% 65.96% 46.28% 57.09%

0% 11.21% 5.79% 17.32% 0% 7.07%
0% 0.34% 0% 0.60% 0% 0.51%

4% 4% 0% 0% 99% 5% 0% 0% 7% 6% 0% 0%

32% 19% 11% 10% 17% 15% 113% 5% 440% 26% 17% 13%

55% 55% 882% 66% 64% 59% 49% 41% 46% 51% 779% 75%

8% 19% 7% 22% 8% 18% 36% 49% 7% 14% 4% 7%

0% 4% 0% 2% 1% 2% 2% 5% 0% 3% 1% 4%

����



2005 1 SSH 1

1 6 5

2 SSH

2 10 SSH

3 SSH

����



1 SSH

SSH

6

90 26 116 15 ( 1

) 45 ( 2 ) 7 ( 2 ) 44 ( 2 ) 5( 1 )

6

4

11

( )

����



10

 5/14( ) 3 12

 5/16( ) 17( ) 18( ) 1

 6/2( )

TJ-SSF 6/5( ) 6/11( ) 4, 5 4

SSH  8/8( ) 9( )

 8/1( ) 3( ) 1, 2 20

9/1( ) 7( )

ISSS 10/1( ) 5( ) 4, 5 9

 11/23( ) 2 5 20

 12/8( ) 16( ) 22( ) 1 5 25

1 12 8 ( )  13:00 16:00( IoT )
2 12 16 ( ) 10:30 17:00( )
3 12 22 ( ) 10:00 17:30( )

17 4 4
(1 4 2 6 3 7 4 8 15 10 )

 obniz

TA 8 4

3

Obniz

ON OFF

Obniz

IoT

����



( )

GPS-Academic

12

A I

B IoT J

C K

D L

E M

F N

G O

H    

����



( )

33rd China Adolescents Science and Technology Innovation Contest (CASTIC)

6 1 2

6 1

2019 6 1

15 Jr 4 1 5 2 6 1

4

3

18

5 4

AO

( , 2 ) ( , 4 ) (AC , 1 )

( , 1 ) ( , 1 )

����



1 SSH SSH ( 20 21 ) SSH ( 22 24

) ( 25 26 ) ( WS)

20 26 4 10

( )

22 26 ( )

( 1 )

30 40

20 26  2 5

3 SSH

“NARA SAKURA Science Camp”
(JST , 7 , 3 , 24 )

( 7 3 6-8 )

KAIST( ) 2016( 7 10 )

“Thailand-Japan Student Science Fair 2018”( 7 4 )

WS

 1 6 1 SSH ( 1 )

WS

( WS )

3 5 23 30

( 1 )

( )

4 6 1 SSH

( )

 5 2 SSH ( )

31

����



1 5

WS

NARA SAKURA Science Camp JST

( ) 2016

6 National Sun Yat-sen University Guoguang Laboratory School 

( ) SMA Negeri 10 Samarinda ( ) HUS High School for Gifted Students ( )

Academic Lyceum under the Tashkent State Technical University ( ) Princess 

Chulabhorn Science High School Chonburi ( ) KAIST Science Outreach Program ( ) Sejong 

Academy of Science and Arts ( ) 7

How to distinguish close related RNAs and DNAs ( )

Mathematics applied to biology ( )

TA

����



(PCSHSP)

TJ-SSF2018(The Thailand-Japan Student Science Fair 2018) 4 (4 2 5 2

3 1 ) 2

 (HSGS) 9 (4 4

5 5 4 5 ) 2

2

(2 )

(2 )

TJ-SSF2018 

(The Thailand-Japan 

 Student Science Fair 2018 (

)

(1 )

33

( )

2017 SSH

(1 )

TISF2019 

(Taiwan International Science 

Fair 2019) 

( )

2018 15

20

����



( )

(Nara SAKURA Science Camp )

����



SSH

(AG)

5

( )

1 2018 12 14 ( ) 10:00 12:30 

( )

1 5

2  2019 3 9 ( ) 14 00 16 00 

( )

1 5

1

2

9 1 ( 4 ) 4 5 6 1

����



DNA

2018 12 15 ( ) 13:00 16:30

13 39

12 (110 )

( ) 150

8 1

( )

WG WG

9 NARA SAKURA Science Camp 2 WS

WS TA

����



(AG)

85%

2

(AG)

!

( )

����



1 SSH 14

1 SSH

SSH

1 web ( 3 )

1

SSH

web 57

(SSH )

SSH 11

( 1345 ) 768

99 google forms

1 ( )

SSH
(

)
SSH 1

SSH

2

( )

����



2007 (1 SSH 3 ) 2017 ( SSH 3 )

768 ( 1345 57.1% 394 )

55.6%,  44.4% 

SSH

H24 SSH ( , : P89)

7,166 1,121 15.6%

����



1 5(

), 7 14(

) 7

8 1( ), 5( ), 

7( ), 8( ), 11( ), 12( ), 13(

) SSH

( )

49.2%

1

SSH

SSH

2,3( )

SSH

SSH SSH

1 (27.5%)

( )(23.1%) (21.4%)

(10.8%) (8.4%)

( )

����



26.0%( ), 

14.7% 40.7%

4.7%(

), 6.7% 11.4%

1 SSH 3

2010 5 1 2

SSH JAXA ,

SSH 14

3

SSH

SSH

2 Facebook

2

����



1

AO

SSH

1 3

SSH AO

SSH

SSH

SSH

SSH

SSH

SSH

SSH

(

)

����



4, 5

NWUSS  (

)

6

6 1 SSH

(1)

28 JST

5 NARA SAKURA Science Camp 3 20

3

3 SSH 4

4

GPS-Academic

S

A

20%

8

00.83% 0.68% 11.65% 0.40% 0.83% 1.17%

39.67% 23.98% 222.31% 15.71% 552.07% 34.16%
59.50% 63.81% 70.25% 65.96% 46.28% 57.09%

0% 11.21% 5.79% 17.32% 0% 7.07%
0% 0.34% 0% 0.60% 0% 0.51%

����



SSH

SSH

SSH

1 SSH SSH

WG

( )

����



14 SSH 3 SSH 5

13

( )

SSH

1

SSH

����



(UI)
A New Rose 
-The First Simple Symmetric 11-Venn Diagram-

6
4

3 version

( )

tangent

����



 2018 7 13 ( ) 14:00 16:00 

( )     ( )

( ) ( )

( )

( / / )

( )

6

2018 11 23 ( ) 16:00 17:00 

11 22 23 SSH ( )

2

( )   ( )

( )  ( )

( )

( ) ( )

( )

SSH ( )

11/22( ) 11/23( )

6

����



����



30
4

2019 ( 31 )3 1

630-8305 1-60-1 
TEL 0742(26)2571 
FAX 0742(20)3660 

http://www.nara-wu.ac.jp/fuchuko/ 

����




