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Study Camp for Sustainable Society Program
Megumi ABE
SRR EEE R

ABSTRACT: In 2019, National Institute of Technology (KOSEN) held a “Study Camp for
Sustainable Society Program” at Otago Polytechnic, New Zealand, for two weeks. The
purpose of this program was to foster global engineers who have an interest in global issues and
problem-solutions toward achieving Sustainable Development Goals and who have global
challenges from their earlier years. NIT, Hachinohe College was directly involved with this
program. A total of 14 Kosen students from seven Kosens took part in this program. This is a
report about this program. In addition to this report, students’ perspectives on their experiences

of this program were explored based on their reports and questionnaires before and after the

program.
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IR EE L, B S B DO B LIA B0 A BRI BR 12
BT 22N, ZHOISENBDLEG AT L
A B DB HE S NANL 2 5% v o R AR A 3729
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2.2 7O S LNDHETE
7ay I AL, 2019 £ 8 A 29 H2 D 9

H 15 BoOBEIR i 18 AT, BEICHL H
BMETEZEOE2HRICEEHE 3 408K

TRAT Lz, FRIHE L FE R EIXT LS E
Zofdi o TN L7, FRTHHE IZEMA 1 B A i
WCEMLT, BIRBEESMPEEDORENETD
BT R TAD B RREICOWTEH LY
UTo Flo WHER 1 W A BICEZRIHEZ R i L
TTar I ADORVIRVEIT o7, & @ EICLD 5
BV REPLO S INFEXFNOM A
TLRBrT—arEiTn, S0 A LIKBRE
HHL,

DAY DATE ACTIVITIES
Day 1 8/29 Leave Tokyo
Day 2 8/30 Arrive in Dunedin
Homestay Orientation and meet host families
Day 3-4 8/31-9/1 Free time with host families
Day 5 9/2 AM: Official Welcome & Orientation & Placement Test
PM: Workshop 1 (Familiarize with SDGs)
Excursion to Wind turbine on campus
Day 6-9 9/3-6 AM: English Communication & Technical English relevant to the SDGs
PM: Workshop 1 (Familiarize with SDGs) & Excursion for observation of
NZ Engineering Companies & Sustainable practice
- Power House Wind, South Dunedin (9/3)
- Tahua Water treatment plant (9/4)
- Water of Leith walk, Vanuatu Project Summary (9/5)
- Blueskin Energy Network, Orokonui Ecosanctuary (9/6)
Day 10-11 9/7-9/8 Free time with host families
Day 12-15 | 9/9-12 AM: English communication & Technical English
Work on programme written artefact
PM: Engineering Workshop
Day 15 9/12 Prepare for final presentations
Day 16 9/13 AM: Prepare for final presentations
PM: Language test and reflection
Final presentation & Awards for all projects
Day 17 9/14 Leave Dunedin
Day 18 9/15 Leave Auckland and arrive in Tokyo
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fith 11 A 2B W T, WAMEM DS 2 Bl H OF A4
MNA4 3BIENR64 ., 4L EN14 THoTz,

K7vr I L& BLIFADENMTONTIE,
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[E8) (SDGs RAL —F ) Z{7HZLTHZD
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~OEPUR DK THD, Bl 21E, [HFE~D

WHUR DN -T2V D D1, HEE DR F A&
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TholoZENFELNTZ,
*SDGs LWV RRB A5 5720 T 212w,
ME N DM 23 B _REDN | EN) H a2 DD T<
FRIENTET,
SRR B ONDOFEEM &, 7SADIEE
FRIENTET,
*SDGs IZDOWTHE X R NRHIFEIL TV D A 23 ik
RICNWBHZEa L H TEBETE, AL BLBRZEN
HDEMNDTE o7,
<A BHETIE SDGs#6, #7TOKEEBEXICHE H
LTCWed, ZabIEA [FE I X80
e OT =V EBRTE NS> TWDHEF AT,
RILER DI BB AZZ B LW T ITL-
C i BE 72 K A L 2T & 5> T SDGs 1%
ERTERWNWEWSIZ LT,
cma— V=TIV RTREEILICES>THARIIWS
LRD DRI T B AR O M E R S o[
IR DLIENTEL, =a—Y =TV REHART
EBLTWAIMELHY, eEE IR EER LE
DY R—=RZIF TR, BEOBRA RLEL., &
HAHE D TODRE | SDGs (XK TEAR NG
FRELT=,
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When a Class Becomes Global: Teacher and Student Perspectives

Miyo YOKOTA

Abstract : NIT-Hachinohe College accepted two Thai freshman students from Princess Chulabhorn Science High
Schools (PCSHS) in April, 2019. This study reports how English classes were conducted and students responded

when a class became global.

Keywords : English language, Global education, International students
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Wopk 31 I\ L¥ERFHEM TR U EE) Tk
Ta— NVE VT BRO—ETHEA DT 2 TR —
Tl A = Zong 27 —)L(LLF PCSH) M 5 14E4E 2
Y EZIT AN, 5 FETOEFEITAENS AARTHT
1 R AAZEZEHE L T DLAKITIRAT 2 DI EH]
To DM PCSHS DX A ORFAT- B3 A AGEEHORR
BRINIRNEFE ., XA LT NIRRTk M OB D i
ETHZE Lol V) AR TIIHAETRENMTDR
HERENEEALETH D= PCSHS OREFA DY
e L TIRENNEZIGECTHR— N 2T 2 #HE 2T
a—HX—L LTHOIF, RN 5 HARGEHENIC X
DHAGFEORELZN Y F2T L TT> TV D,

PCSHS O#AD HIEEIZET BAGEZ B S L T
HMORH Z AL UL b0, REEORZEIC
B L CIESCE R 74 o 208 #F [ Crown English
Communication I | ® #Zffo7-95E TA (FFH) &
IB (B#) 007 T 2%84 » A% L=,

ARBFFRILEEE ) DN — I < WV A AR N & AR
FENEMECERWEFAENKAT LI L EOREDOHED T
DRI, UK T DFEOR IR ET V7 — Mt L7,

2. Ak
2.1. 8¢ R

7T AL 1AFAEE 4834 (HARAN 1414, Z4 ANHET
A 24) THYIML, ¥EREORETIEF 2 —4—HED
PAR— MIALRD oI, FEETA & 1B 2 [\ (1 [F]
90 HiR¥E) THH ., BHIE 2 DEFEOT T AR EFEST,
FREFITIARNIC A AFE TR L OMEEFPI L, 55T

O ERAITR L Z 82 OEIETITo7z, Lo LE-ES
T A MIBET 5 Z LT HARGE & EEEOM T TE DO TR
Z 77 FTM 2 BIOIGEOFZHEDIFNTEA 1 < HiFED
B IFETITo T, MR EANICRE P2 ED =D D%
ETHOTREBROH D AARNFEAE S ZHERRIZ LTz,
BEEEOMEICITIT & A LD B ARNFAENE LT,

P36 CIEE O R TTGEH A TR 5 < AARGER A
IS ZFHAID L ICE b S, £z, 2
T THBELZBAEWVIEHRL, S5ICHOH 5
RHIBRIEO CELZ G I RGEA IR TR A S8, #F
EOL AL T LMD T —2 Ty 7 B 1 NTiREE
RETEZEDEE LTz, SOICREERBRINIIEET
HAEBEEOY I 2 —2 a0 LTHREKET 2—3 M
BMEEoTh bz 4—5 NDOJTV—TU— 7 Tfig
W2 bbb AR T IN—T A U R—[RETH
2TV FEIERM A U CERE 2 @iz,

KA NEFFEAEE BARNFEENND TN —T 1T HARGE
YEEEABME LN HsR L7, X1 I3REER TH 5,
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Ly ARIZHGET A b EE LTz, TORR3k4
DRE LICHGEOBWRE FENES 2 EARL L
D, H A NEFAED B AGERGER B8 L+ OHEDE
BHEIGETENTH LW L L LT,

B RERER Tl B ARGE & 955k 2 0 [EEE CRER T~ %
L. BARGEIZ 25 X< Dy Rod 0, RS ELZ IRV,
e Dol o, MEOE S HAGENNARRZ A
ANEBFATHLHHRREDLND L HIZ, BEXEHATEZ
% True/False ORHESCCFEDN O 2, HFED E 4
FETCEZDLMER EEEICHE L, X2 1XRIESCOf
Thb,

B LKA 5 X 50 )izt A 3w, // Putasuitable word in each parenthesis to
match a Japanese meaning. // 154X 10

(1) Some people say e-mailhas (  )the ( ) of letters.
E A= P Tftb ot v 9 A B13,
@ ( ) ) as he got up, the boy took his dog for a walk.
5 Lidak uh 2Am T
23 L+ O E r Rolekic i i,
(3) She was excited and talked ( ) and ( ).
BERERELCEREL (ho k) BLEE,
@ ( ) their ( ), their first album was a great hit.
sn mrsus Bh aub: ke
Hop@Enl bic, WHDRYIOT vr bz Ke v Mo,
(5) He ( Ja( ) before dinner.
s B3LaC 2% 3 bu
#ias frojiciBic Ao,

C AR 15 ( JH0S% 6 H 2% 21, //Putthe words in the parentheses in the right
order to match a Japanese meaning, //
(1) May I ( you / tomorrow / lunch / buy ) ?
BLEPRECBZILEL L b
(2) Let's save money ( taking a taxi / by / instead / walking / of ) .
2y o—cka by KB C L TEERRBLEL LS,
(3) Would you ( something / like / drink / t0) ?
Db DI IBTT D,
(4) She is ( enough / working / to / money / hard / get ) for the trip.
o s HEod L 354, Lai * Lal d 3LaLRAS
Wi fefro fe 4 PR E T 5 i — 2k By ) v cwa,
(5) We ( decided / lunch / have / to ) at the famous restaurant.
BT RALA Py TH R L Ao e KR,

oE A mEh KAZ LKA s
D Ko & $HEE P o@EUR SV, // Chooseasuitable word for each definition. //  181x 5|

{1) a way out of a public room, building etc-

(2) a scientific test to discover something

(3) asimple picture that shows a word or phrase

(4) a person who is trained to travel in a spaceship
(5) something you say or do when meeting someone

| astronaut / greeting / pictogram / exit / experiment |

2 JERR OB AR

3. BEADOTUT— I RAELFER

FHEOFFEIRT 2 ER A OB T 57— b
A & B HIGE TA ORYIDOFEDNR; (Before) & H5
HDOHEE IB (After) D 2 EICHIz > TiTo 72, HFWD
T o — MEMNBIZRICHEGTE~O ThF E B ) TR

THLE ) TOREE CRIFEHEN 2 O D) TR
BWLE UL ICBEHLTT, EFCIIZoEMIzE S

I HRETE LD ERREE 722 RE0E
RAZ ANz 7=,

3. L BEMOETEBIIXNTIAHZ VR

F 1 IIEN RFEHYIRED O 1 FEAEOFFEICHT 5
REETH D, $T70%DFENIFEIIFETTHY, 7T A
DORPE DGR LB 2 T2, T2, 80%LL LD FAENHEE
~OWEMAE R LTz, &R E LTEIZ TWAALRA
LFEETHILETHNDOEZR A 2= —v 3 VIR
WEDM=T7)), [P/ ERN X 7200 50=7) | [
FHEROVWAAURNETFEEZE LB LN N L =
6)| 72 ENRB o Tz, WCTREN PR e B & LTSGR
2N TEEL W) 28 10 4 CThoTz, TR 2 958 T
72D E W BRI 656%(n = 28)7% T &4 %,
30%mn = 1TV X Th -T2, (2 LITERE), Fi-,
HEEILESREMNELTH D008 0 5 FWVIZIE, 86%DFA: (n
=37) BHEH 5% = 2IFRME LK 2 72, (4 413
%),

F 1 SEEORZERT (FBFHIE) 7 v r— MR

BRI =3 BN AYAY-4

HEThsd 30 (69.7%) 6 (14.0% 7 (16.3%)
BETHD 22 (51.1%) 14 (32.6%) 7 (16.3%)
LR B 5 38 (88.4%) 2 (4.6%) 3 (7.0%)

3.2 MERDHEFEIIKTHRZ VR

F 2 ITH AR R O EDOTERIIHT HEE TH 5,
PRENE TH D A 2 AR GRR I
I bBEEE10%%< ., BV TH D L& X TFEITH
%D Uiz, UL, [9EGEREETHH D) OERIC
RLUTE NIV EBEX AT 12%BA L, T5D
I Tz ) EEZTHERZNTN T%. 5 % & BN
L7,

2 PREORERIOT i — MR

BRI =3 BN AYAY-4

fxThd 34 (79.0%) 7 (16.3%) 2 (4.7%)
BETHD 17 (39.5%) 17 (39.5%) 9 (21.0%)
LR B 5 32 (74.4%) 9 (21.0% 2 (4.6%)

FBEEEOMETRE LN ERREE -2 81
B+ 5ETIE, (ZVv—TF0—2 ) Thhol-b&xniE
B THiLWZ L2558 ZEREICELWVEBTH-
7o Flo. REFEST-ZLICEHLTUI T2 M R L
W2 EEFS] EWVWIHIEZINRETH-T-, £31FFDOE
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EBITE I THIUTIEEEN FET D &9 IR 5B
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KB o722 &
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& FAEOBEMIERE 2 5T

4. ER
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RO ERETH TE 28T S HREEEN TE T,
T, HEET A MCBE L UXEAEDRE LI HELIGE
TEWTCZOHAANEEITEBERAGEICGRL, #1 A
B ERIGECEORMATN Lz, BEERBRICH N
TH XA FHFATMESC AR T X | fREEN R T,

UL, —BRERE > TZOMEHRED HAGE Tt
A 2 HEEHENEECHAT I Thotz, £
7o, PEEEEHASIEL Licsishickn i, #4 NEF
NS OERNIISHERIEEICE T2 b0 Tid i AR
FEOHEWIFIZBET 2 HONRE - D TEDFN T &5

FETHHAT A Z ENEL BT,

A NEFELFR LY T ATHEALTHD BRI
NFRED O LSRN M & LB 2 (7 T 2D 213 L) 1)
SOICTGENEE EEZ LD ULETH ST, =
DA HFEIKRT DAF R e AL o 234 B O B ARGE
WONLIRNE A NBFEAEZ T ANDIRH], E-1%3E
% HAGE & 335 1T 0 BREEIC B W T LRGBS 5
T EMNTE, HEET A MBI RV T H T -
RN RKETE T2 E B TS o T2, RO~
F—=v FRHNENRHKRETH D LV ) 7 L— AT 7 h
77,

B MOREZOT v r— MNRETIIIGEORIE - 7
N—T T =T REELNE W) BRNE S 5B X
THDHEWVIAENRKI 10%EI L., THEV ] DERBK
11%D Lz, ZORBRITHARNEAE L Z A4 NEFEAEN
HFELTHICEBE LR LI FEIENTE LR T 4T
IR EWVWZ LS, LML LARANFEIZE >THE
AR DHGEE & LN RIIMERICEH L <20, FrLng
LEFSHEREFIEXLMA T, [HENMFETHD
LD W) EIEIIETI & TR 11%E LT,
S HIC THGERICHEEN S D) LB XA BT
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Evaluation of validity of coupled analysis of radiation and convection field using OpenFOAM

Takuma KOIZUMI, Takuma KOGAWA,

% PEET AT DL BHEIR S AT LT A ra—2
wok HIRHIR S AT LT FAa—2

Abstract : In recent years, natural ventilation has attracting attention as a ventilation method for buildings. In order

to realize the method, it is important to understand natural convection of large-scale air in the building considering

radiation influenced by the thermal radiation. This research aims to understand the combined heat transfer
phenomenon of natural convection and radiation by using OpenFOAM, a CFD open software that has been attracting
attention in recent years. Although the radiation library is attached to OpenFOAM, there are many unclear points
regarding the analysis accuracy of this library. To evaluate the accuracy of the radiation library of OpenFOAM, a
laminar natural convection under the influence of radiation was analyzed in this study. The dependence of the number

of divisions on the spatial angle of radiation calculation was investigatd. Assuming that 10 degree of the division

angle is correct, the accuracy dependency of the discretizing angle for ray for discrete ordinate method was

investigated. Temperature and velocity distribution, and heat transfer coefficient were used as parameters for

comparison. As a result, it was found that the error was less than 1 percent when divided into 18 degrees.

Keywords : Natural convection, Radiation, OpenFOAM
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Improvement on performance of a multi-channel ANC using narrowband signals

Norimasa KUDOH, Hiroyuki KAMAYA, Yoshiaki TADOKORO

* EFELATLATER BX
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Abstract : Filtered-x LMS algorithm and its relatives are the most popular control algorithms for ANC, because of

their simplicity and practical performance. In these algorithms, the input signal to the algorithms is the signal

filtered by the plant model. As well known, this causes two major problems, i.e., large computational burden and

the delay of the signal path. We have proposed a new method without using the plant model to overcome the above

problems for specific applications such as ventilation equipment and ANC inside cars. In this article, it is proposed

that the order of notch filters is rearranged so that an intermediate gain is not influenced. It’s also shown that

proposed algorithm performs almost the same as MELMS (extended algorithm of filtered-x LMS for multichannel

case) with much less computational load.

Key words : Active noise control, Narrow-band signals, Multi-channel ANC, Computational load reduction
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Analysis of the carbon dioxide fixation Reaction by *'P-NMR
Takayuki SAITO, Takahiro FUKUMATSU, Kumiko SATO
* PEHEVAT AT ER~T VT ) A A T Ha—R

Abstract : Ribulose-1, 5-bisphosphate carboxylase/oxygenase (RuBisCO) is one of the enzymes that exist most
abundantly on the earth. It catalyzes a carbon dioxide fixation reaction in photosynthesis. It is of importance to
increase the activity of RuBisCO and to reduce carbon dioxide for solving lack of natural resources and recent
environmental problems. The 3'P-NMR analysis of the carbon dioxide fixation reactions catalyzed by RuBisCO have
been investigated by using sub- or supercritical carbon dioxide as a substrate. The reaction proceeded very rapidly
under these conditions as compared with normal conditions and the reaction rate was extremely improved up to 36

times.
Keywords : 3'P-NMR , Carbon dioxide, RuBisCO

THUY IAF, 2 437D 3-phospho-D-glycerate (3PGA)

. . 2T 5, SPGA O—iflE, FEx OIRRER T & 72
HARICET 5 “BLREORE (27 10— 25T - -
‘ R \»# 1 ;144,?5\: ,—-—.

ST ) DT, B b2 U Bl ;553%@ 12 RuBP & U CTHA SNHO @ bIRE %2 EE

1 T ‘g‘(\x (=] : 17 o °

R(,Elalwi Efg ) hk D;}fij%z‘”gfi% 1‘ x /ng% L2 L7235, RuBisCO (3 RuBP ML ISl
1bloser o ISpRosPhate  LArboXylase | LXVEONASC <y b ni-h. MEEMIFET HH4A. RuBP I LK
(RuBisCO) %, Calvin [RIF&IZB T, —a{bixss %[

L _ Jt> L. 2-phosphoglycolic acid & 3PGA 23 Z4E4L 1 47

ET Dl b BN Z 9 5858 TH 5, SOt 1 (/) . . " .

. RuBisCO |2 &~ CRES 15 ~BELREEREUS T | ) ) Do TOTD, BROMFET HHEk LT
) - IR - R E R RS IARIER & 22 ) RuBisCO 13 HIEK 1-

»H 5, RuBisCO (2L » THY AL 72 D-ribulose-1,5
=] - j:‘%@ Y 3 .
bisphosphate (RuBP) 13, “W{biRsEE AR UL L TRONRIGFET SBRO—DL DS, 57T

1. #

il

CH,OPOsH, (|3H20P03H2
O=C—OH HCO2—C—OH
2-phosphoglycolic acid 02 CH,OPO;H, C02 I|{
C:3=O 3PGA
(l)H H?—OH OH
$:O HC|3—OH é:O
HC—OH CH,OPO;H, H(::_OH
CH,OPOsH, RuBP CH,OPO5H,
SPGA 3PGA

BU& 1 RuBisCO (2 &2 “RALIRAEERIS (F) LEMERIS (F2)



52

&

KEIZHD RuBisCO &3R5 Z L1, BREMEE
Bio 5 bR DOEIRUC ﬁ%%%’%ﬁ#é EEZLND,
RuBisCO O USHATIZIZ, RuBP <° 3PGA DFRIFA
{LERRDUENRD D, ZNOHRLEMOERIZIL,
NMR NG #TH 5, —iIZIE, TH-NMR < 13C-NMR
FRAWER, FNAERNULETH 720, AT "VE
Moo VT D REDNH D, —H, 3IP-NMR 1%, U v
D RIRFINLARAFAELL DS 100% TH VD . AT —A 2 b

HREWZ ED, ALAWICY U BFLE L TWORUERE
TX 2% D, RuBisCO Ofid2 KTk, SUS - ARk

Mmeb ) EELIO Kb%E 1IP-NMR Tt 5 2 &
DHIFRFCE 5,

% 2T, KRaTiL, 31P-NMR ZF|/HH L 7= RuBisCO @
B AT _Ob‘ffuﬂ N5,

2. EEBRAE

A A A RGME Thermochromatium tepidum
(T tepidum) %5555 L. RuBisCO ZHEEL 7= 2,

(XL ®IZ, NaHCOs & “MRILIRFEIRE LT, HEELT
RuBisCO O WAl e [ E SO OIEME 2 J~ T2, SO

Rk 0@ F5 L7-, RuBP 3.0 mg, NaHCOs 3.0
mg, D20 50 pL, MOPS buffer (pH 7.3) 550 uL, Y i
10 uL. #{EA L72%iRiZ, RuBisCO %=z 7=, MOPS
buffer (pH 7.3) 1%, A /KiZ MOPS(3-(N-Morpholino)
propanesulphonic acid) 10.46 g/L, MgClz + 6H20 0.203
g/L, EDTA - 2Na 0.037 g/L, Mercaptethanol 71.4 uL. %
Nz, NaOH TpH % 7.3 IZFHBI L7=, U “EEIE. 85%
Y 1% MOPS buffer (pH 7.3) T 2,000 {2 #478R LT
72, FEHRIX RuBisCO IR 150 35 LY 450 mg/L @
2 DOEMETITo 7o, RUGIREIL 40C L Lz, SUSHEIR
IZ. NMR &lZAtL, NMR & (A AE T JEOLJNM-
LA400) N TRISZATV, —EREH Z & (2 31P-NMR %1
E L7,

W, bR B E AL RBHT A L LT,
RuBisCO @ b 3 [E i Ui OVE M 2 Fi <72, G
W Z k0@ v f5 L 7=, RuBP 3.0 mg, D20 50 pL,
MOPS buffer (pH 7.3) 550 pL, VU > 10 uL Zi{EA L

7R, RuBisCO %Mz 72, RuBisCO 2RI, 450
mg/L & U7-, @EAhHEE (AKICO S-05-G) WNIZ,

SO R 72 AN7- NMR & % Aiv, flix O gk EE
N EIT o T2, “BLIRFDOIREIL 40°C, JEJ711Z 1.0
~8.0 MPa TZE({b S H7, K. 31P-NMR ZHl7E L7z,

3. HRLBE

X 113, RuBisCO 2 150 mg/L (23817 %5 RuBP &
NaHCOs O Jim® 31P-NMR #&REFZE(LTH 5,

U0 S A VA

- A LT

RuBP
PUERY
} H,PO,
,W'”J\'h JV/' ! 0 min
st etV S st | Ao
3PGA

| 120 min
Mt @gvfw\/w WA M o

A

M WW\t“V\AMWWWW

240 min

! .f%
‘WM"N“-“WJ\/WWW‘WM %% o M'Www«v‘\fb

360 min

SRR PO WY
[T T T

/ ppm

Rt PR AN'MVAW-/‘\M//P AN’JJ M'/_M\’La VAL o J
_] T T T I ! I T I T I T | I T I i
4.0 2.0 0.0

X1 RuBisCO & 150 mg/L IZ
DG 31P-NMR AL

7% RuBP & NaHCOs

RuBP |
X
{ H,PO,
lel \

AN )., omn

R A o M o S v s ‘I\f\/‘qu‘«v\\f\‘[\},
3P GA

J\ AM ﬁ

60 min
4 'VMJ\‘\W LH\M\/VMWW

A A A ey w/

A M AR A A A mp P A PAANAN A ﬂMWﬂ VJV\VWWKMMW\JKWM}&UIEIR

|

/ﬂ I .
B o K J 180 min
AV AN A AN AP A AN WAM AV A, AW My
J li T ‘ T T 1 T | T T T T | I { R A [ LI |

4.0 2.0 0.0 /ppm

X 2 RuBisCO &£ 450 mg/L |2
DD 31P-NMR #&HF2E1E,

17 % RuBP & NaHCOs



SIP-NMR ZFIH U 7= il ik & [

FEMEWVE CH 5 HsPO41Z 0.0 ppm (2B — 7 28>,
BICS I TH D RuBP AW TH D 3PGA @ 31P-
NMR ZH|EL7=L Z A, RuBP X 1.4, 1.9ppm, 3PGA
12 1.6ppm ICE—7 RO Z L 23Dy o 72, 0min T,
T 5 RuBP O — 27 OB TH H)N, FEERaE &
2 RuBP O v — 7 (33 L, R Td 5 3PGA D &
— 7 NHEEIL7=, 72,360 min O A7 kLTl RuBP
DE—7 M- T 5725, RuBisCO EE 150 mg/L T

VXSS TERE L TWRWNWTZ b oT-, SWEIZIRE
INDHE—=TITELRLRWZ v, 31P-NMR 12X %

RuBisCO O bk R E & SIS DITIIA N TH D =
EMHERTE T,

X 2 1%, RuBisCO ¥ 450 mg/L (28175 RuBP &
NaHCOs D& )i~? 31P-NMR #HEFE(CThH D, X 1 DY
A LRERIZ, ERERGE & 22 RuBP o B — 27 138 L,
R CTdH 2D SPGA O B — 7 HBHENN L 7=, 180 min T,
RuBP O —7 b NIFE-TWnH2 0D, 1T
3PGA DV — 7 DIt lrol=, Lo T, SRFHEL -
RuBP (%, RuBisCO & 450 mg/L, 180 min T, 3PGA
WS D Z E o,

3PGA

I H,PO
I | 1.0MPa

B S S

I
| Y I 20 MPa

AR LA h—;,l.,_..wu,-.“,“-‘__;..\..n'-'\--\,.,-\,.,/nr,_‘." et i, gt ol WM e

PP L PIEREELENS Ry N Wy ey L -\MJ\--II.J‘I._\".I LT

Y ’ 60MPa

'T'fwr""“"""ll“' bR o e Db ol r""‘.-._..\...l" M A, J».\\_ P ey

| 8.0 MPa
A AT ':Jt!--'j;~'ﬁ‘,‘t-k_5_'lj"‘_jl:"“T:‘«'l-."’ ! "“-:'__f_-,mhv‘i"_.- by
4.0 2.0 0.0 /ppm

™ 3 RuBisCO ¥/ 450 mg/L, S&HFH 5.0 min (2
BT 5 RuBP & fEx OFE 10 —fefbirss & OIG
D 3IP-NMR A7 kL

TE SRR D fFAT 53

WIZ, T bRFBIRZ IR T A 2 FEBR A2 IT o7,
31%. RuBisCO & 450 mg/L. SJ&HFH] 5.0 min (2
175 RuBP &flix OISO bR & OGO 31P
NMR A7 M ThDH, K& R {biREREEIC
émbkﬁm\%GA@E@&%@%&&@_/7F¢
50y, HsPOy D E— 7 RNEEEEMANC Y7 F LIz,
3PGA & HsPO4 DS D LTz, @E Crlgii
W ITIATe TEMLIRFEDMEM L, RO pH 2ME 95
72, =7 7 Mo EZLND, pH OEHL
IOV E—27 7 R Z>TWAL DD, EDOEHNT
H RuBP O — 7 3R 6T, SPGADEY—7 DAL
o7z, Lo T, EDOJENTYH 5.0 min TRIGHTERE L7Z
ZEnbhholz, BT, 6.0 MPa Ll BT, HE EEE
WK Z 292 2 &0 n | EEORIGKR RIITEIZFE W &
Zz bbb, RuBP & RuBisCO EEF U T, gk
RFEIRD NaHCOs DA L5 & 1.0 MPa DA T
bR EEL 86 {5 & 72 o> T D, - T, EED 1l

PRGN T, RRAB AR SR i SO 3R 8 Tl AT
THZ ENbroT,

LIk, 31P-NMR (%, RuBisCO @ —f{b/x =& [E & Kk
DIRMTICA IR TFETH D Z L AN Lz, BIORIET
b ISRV N E EN DA, 31P-NMR (2
L DRI DA 2 TEEE 720 D B 7-%, 31P-NMR 1345t
DIREDHIFTE D,

4. #HE

RuBisCO @ —fg{bpr 3 [E E 2T, 31P-NMR
2 KD &3 AT, S RuBP 36 L OVER SPGA
&%3@NMR@B~7WﬁEéh\%H~7#E&%
RN END, B2 BRI L0 KIS OEITE A R T
X712, ZD7=H, 31P-NMR (2 X % RuBisCO & i1l fx
FREELIEOBNTIIENTH D Z EBNbhotz, Uik
GG E M ORIETHIUL, 31P-NMR (2 X 5 fi#
Wr3E# e FEECTH D,

2 F X W

1) W. Kemp,
(1986)

) Jose A. Torres—Ruiz,

NMR in chemistry, Macmillan Publishers,

Do

Bruce A. McFadden,
196-204 (1988)

Archives of

Biochemistry and Biophysics, 261,

(FRESZAT - 20194211 H 7 H)






N T2 R P A A
54 B (2020. 02)

55

HYA Y2 LT s F o — L OB AR I L5 & R ~0D B

Pk AT

Expansion into the Preparations of Various Materials

by Utilizing the Compound Functions of Polyoxazolines and Triazinethiols

Kumiko SATOH

* ERAT DLER ~TUT N A T —2

Abstract : Poly(2-alkyl-2-oxazoline)s (PROZO) and triazinethiols have attracted many attentions because they
have good and interesting properties. Thus the present author has synthesized the telechelics which are composed

of PROZO and triazinethiols, then has worked on preparations and modifications of various materials. In this paper,

the studies up to the present and the future plans are described.

Keywords : Polyoxazoline, Triazinethiol, Telechelics, Graft copolymer
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Scheme 1. Synthesis of living PROZO.
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Figure 1. The structure and applications of the telechelics synthesized.
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Study for pesticide—free hydroponic culture method of garlic

Reona HIGASHI, Ayumi YAMAMOTO

* PEHESAT DT HFR~T VT L A T —2A
sok PESES AT D LEAREIR < T U T L - S A Lofa—Z (B ALHRE R RSB BR B R e A Ml Bl 50K

Abstract : Garlic (Allium sativum L.) is widely used as a seasoning around the world. Aomori prefecture reached an

approximately 70% share of the garlic production in Japan. Recently, agricultural industry is faced with big problem

with human resource shortages and aging of the farmer. Additionally, the interest for food safety have been increasing

with organic vegetables without use of any pesticides. In response to these issues, full control hydroponic cultivation

systems are useful with less human resource and pesticide-free production under controlled cultivation environment.

However, hydroponic culture for garlic cultivation is not established yet. In this study, we demonstrated hydroponic

culture of garlic without use of any pesticides. As a result, hydroponic culture showed fast growing rate compared

soil culture.
Keywords : =2 =7 KHEES, M3
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Self-Directed Research at Princess Chulabhorn Science High School

SUGIYAMA Koyomi, TSUKAMOTO Naoki, BABA Akio

* RETEHER

Abstract : Report on the Thailand International Self-Directed Research Program held from August 28 (Wednesday)
to September 12 (Thursday), 2019 at Princess Chulabhorn Science High School, Chonburi (PCSHS, Chonburi).

Keywords : Self-Directed Research, Princess Chulabhorn Science High School
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