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Current attitudes of Hachinohe—-Kosen students toward English
-What needs to be done with active—learning?-

Miyo Yokota*, Akio Kikuchis*

*#Department of General Science and Education

ABSTRACT : The Japanese Ministry of Education, Science and Technology (MEXT) has recommended that schools
and teachers utilize ‘active learning’ methods to improve students’ English language skills. Despite
this effort, English levels of Hachinohe—Kosen students remain low. This study investigated the current
attitudes of students at Hachinohe—Kosen toward English and the practicality of introducing English into

classes as part of active learning efforts
Keywords: Active—learning, English survey, students’ attitudes toward English, practical English

INTRODUCTION

Japan has been the world leader of medicine, science, technology, and engineering, yet, it has been struggling to
produce students who are proficient in English. Although Japanese students study English for six years in junior and
senior high schools, they continue to have problems with English comprehension and limited communication skills
relative to non—native English speaking students from other countries'. To solve this problem, the Japanese Ministry
of Education, Science and Technology (MEXT) recommended that schools and teachers utilize ‘active learning’ methods
in English education for improving students’ language skills'. Despite MEXT s effort, students’ English language
skills within NIT College systems (Kosen) remain low. In part, the definition of active learning methods is unclear,
and its interpretation varied among schools and teachers®®. In addition, the majority of the contents in high school
textbooks registered by MEXT tend to be designed for liberal arts students, which may not fully engage the interest
of Kosen students’®. Furthermore, Kosen students living in more rural areas may have less exposure to English.
Nevertheless, English is in high demand at graduate schools and companies, where Kosen graduates are seeking
positions. This is a pilot study to 1) understand current students’ attitudes, motivation, and thoughts toward

English language; and 2) demonstrate the value of incorporating English into an active learning method
METHOD

Fourth year students (n = 148) consisting of four majors (mechanical system design, electrical/computer
engineering, civil engineering/architectural design, material/biological engineering) at Hachinohe—Kosen were
enrolled in an English class (Enshu IA). The majority of students were native speakers of Japanese, but three were
international students. The initial questionnaire, designed to capture information regarding students’ attitudes
about English were administered in the first week of April, 2018 (Appendix A)

During spring and summer sessions (total 16 weeks), an instructor taught a course primarily in English using a
basic Science and Engineering (SE) English language textbook’. The students learned SE materials by identifying main
principles, and learning to understand SE terminology and the definitions in English. They were encouraged to explain

SE concepts and techniques in plain or commonly used English. In addition, the students were asked to present short



NIT - Hachinohe College Bulletin
No 53 (2018, December)

SE presentations in English as a group by creating prototypes using SE materials. Building prototypes is often
incorporated into SE research projects at companies and universities. Figure 1 is the example of active learning

procedure (Unit 1 from SE textbook?). In the end of summer session, students were asked if their interests in English

have changed positively and responded to an open note question, “What have you learned from English Enshu IA?”
3. RESULTS
A: Survey

Figure 2 shows the summary of students’ attitudes toward English language. One—third of students answered that
English was of little or no interest; however, approximately 45% students indicated that they liked English some or
very much (Figure 2a). Although more students showed interest in English, more than half of the students (56%)
assessed themselves that they were less or least skilled in English (Figure 2a). The reasons (Survey question 2)
given by those students who showed some preference or interest in English included interest in foreign cultures and
sports (e.g., music, movies, people), experiences while studying abroad, and/or positive impressions toward English
language (i.e.,”cool”). On the other hand, the majority of the students who disliked English or lacked interest in
English expressed problems with learning the language (e.g., grammar, speaking) and educational systems (e.g.
teaching methods, less English hours decreased in motivation). The two—third of students expressed their interests
learning SE materials in English and 71% of the students felt that learning SE materials in English would not
interfere with their specialized studies (Figure 2b). In the open note question (Question 7b), many students
indicated that English was important in their future career and they could broaden their knowledge by learning in
English.

B: Active—learning

Initially, students were reluctant to participate during the classes in English. Japanese students tend to be
afraid of making mistakes in English and generally they are not accustomed to participate actively in classes. In
addition, Hachinohe students are culturally reserved. However, by encouraging students to learn from their mistakes
demonstrating to them the logic of learning in English, and praising their abilities and potential helped them more
actively engage in the use of the English language as a part of their academic curriculum. For instance, a few
students started to participate by asking questions either in English or Japanese during the class. When the
questions were in Japanese, students were encouraged to ask or translate the question in English. In addition, group
English presentations helped them have some fun and motivate to learn in English. In the end of summer session,
almost half of students (n = 69) responded positively and less than 10% (n = 7) of them responded negatively to this

active—learning method used in Enshu IA. Figure 3 shows examples of positive comments.
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Figure 1.

Goal: Students learned structures and mechanisms of airplanes in English

@

Step1: Students make their own origami airplanes

Instruction

1. Fold a sheet of paper to make a simple paper dart or model plane

2. Experiment with throwing your plane and see how it flies

3. Make some adjustments to its shape and balance and see how it flies.

b

Step2: Airplane structure
Instruction: Where is [front, back, wing, tail, flap, mass] of an airplane?
[——

’ P 4 Digail

{ O ...ooceninsseniRs R T ]

Al Front W /
M E: Engine Wb x4

Step3: Airplane mechanism
Instruction: What is [gravity, thrust, lift, dragl? How does it work?

C: Lift
—_— y~ i
B: Thrustd vuueesnnse SR T D: Drag
A: Gravity

Application: Group English Presentation (origami airplane prototype)

Instruction:
e Three or Four people in a each group

Each group has ~15 minutes for the presentation including Q & A
Make sure each of you talk in English during the presentation

Compare your own origami airplane with others, and select the final prototype
Present why your group chose the prototype (e.g., colors, functions, measurements)

Visual presentations (power point, video, throwing air planes) are helpful.

Active learning procedure (Unit 1 from Science and Engineering textbook).
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a)  Preference, skills and interest b) SE learning

Survey Quetions mleast mless ONeutral ESome BVery much Survey Quetions
OYes MNo

Q1: Do you like English? Q6: Would you like to learn

Science/Technology in English?

Q3: Are you good at
English?

Q7: Learning English is preventing you
from learning your specialty?

Q4: Are you interested in
English?

0 20 40 60 80 100 0 20 40 60 80 100

Percentage Percentage

Figure 2. Summary results of a) Students’ preference, skills and interest in English and b) interest in learning

Science and Engineering (SE) in English

. “I did not think of learning English in English”

. “English presentation helped me practice speaking in English”

. “I feel that my English comprehension skills (e.g., vocabulary and reading) have improved”
. “I learned difficulty working as a group and presenting in English”

. “T started enjoying learning in English”

o “It is important to use English in daily life (rather than just cramming English)

. “I learned that it is important to convey my own opinions”

° “The class was more practical than a traditional English class”

. “Learning in English was not as bad as I thought”

Figure 3. Examples of positive comments in Enshu IA.

DISCUSSION

In this study, the number of Hachinohe-Kosen students who showed some preference and interest in learning in
English surpassed the number of those who disliked and showed a lack of interests in English. The students with a
positive perspective were generally more interested in foreign cultures and sports. The students, who expressed some
difficulties with the English language and having problems with an English curriculum, tended to respond unfavorably
toward English. The students who liked to learn SE in English did not feel any difficulties in learning their specialized
materials when studying in English. In the open notes, many students indicated that English would be useful in their
career and deepen their knowledge base by improving their abilities to read technical papers and to better understanding
technologies from different countries. However, they acknowledged that they were not good at English and their English
skills were poor.

The active learning method in this pilot study was promising. The students felt that the approach was new to them

but found some merits in this teaching style. However, active—learning may not be the best option for all students to
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learn English language: students with particular personalities and characteristics
disabilities may not be suitable. Follow—up surveys need to be conducted to ensure the long—term effects of this

method on students’ abilities to learn in English as a part of their academic curriculum can be maintained
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The preparation and characterization of polymer membranes having recognition ability for cyclic diols

Yasuaki KIKUCHI*, Kumiko SATOH™

MEABIEHER, M EREI AT LATEE ~TUT A F T HEa—R

Abstract : Calix[4]resorcarene(n-Host) is the host molecule that forms complex via multiple hydrogen-bonding
with polar organic compounds such as cyclic diols and saccharides. This host shows molecular recognition ability,
but this ability is performed in solution. Therefore, the polymer membranes containing n-Host were prepared
because materialization of the host molecule is necessary to use functions widely.

The characterizations of n-Host in the membranes were examined by adsorption of guest molecules. The
polymer membranes were shaken in the solution of each guests (cyclic diols, cyclohexanol, 1,2,3-cyclohexanetriol).
The solution before and after the adsorption were investigated by HPLC. Binding amounts of membrane were
calculated by HPLC peak area change before and after the adsorption. Binding amounts of cyclic diols became
the largest when uses solution of MeOH 25vol% as solvent. In two kinds of solvents, binding amounts of
On the

other hand, the binding amounts for cyclic diols of polymer membranes containing n-Host (10wt%, 15wt% and

cyclohexanol and 1,2,3-cyclohexanetriol were small comparing with 1,2-, 1,3- and 1,4-cyclohexanediols.

20wt%) were compared. The binding amounts were increased by the increment of host molecules in 15wt%, but

binding amounts were decreased in 20wt%.

Keywords : resorcinol cyclic tetramer, molecular recognition, Host-guest interaction, cylic diol
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BAEMARA MY FTHD LY LY U BRIRINEAR
(n-Host)i%, FEMRMEELEFC, FESCT Lo — VAR &
DA LAY & 2 RKER-BEIC L HMHAEEHICE -
TR ZERET 5, £72. ZOBICHE®RIRME, (&%
Pk, SEREIRMEZ BT 2 2 MR SN TV D,
WCIEBMRIEE R IZ BT, v 7 ek U4 — LI
KT BRI EICRET S TR Y . A —LdK
R FE DAL E 25 D IR MR ¥V A — L O SEARBL & O
R DBIRER BT 5 Z ERME SN TND Y,

Lol ZHE TITHFT &N T E 72 n-Host DAHAAEH
X, BEEFICRBT 2 b ORFEETH D, IEICIREE TIIAH
HERICE DI ENTZAR A =4 A MNEKE 7 A Ry
FORBEISHTHZ ERRETH D, D7D, T
X O MM EAER 2 B ERIOG T 2 7201IiE, RA
ST OMEHE RS CEHEE L b B2 HbND, 20K
EELTL, (1) AR My FICEG ATRER ZHEE G kb
HEHTHRA N FEE ) v—L LTHY., ZnE2ES
SHZETHRA Ny T ERETLES TR 2R 25
. (2) BOFMEIE R A MY FRIAM L TR &,

il

R=—(CH_)1oCHj3
1 n-Host D#EE =

ERETDHZLICEK VAR NVyFEERT DE DB
EIRET 5L, O 2 ENAEZ NS, EL, &Y
T2 DB WD 56 RIS X Ny EiRdE
SELMERD D0, ZAEMEEEZHR LTV DHLER
bb, (1) OFIETIIZIEHEZTERT 2 DDA
Thbizd, (2) OFE 2FEV ., ZIBEHEEZERT
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EDIRTHD EEZBND,

T, AR TIIZIE ST TIRA TS 5 Z &n
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K2 HRYRJLKDDHEER

SN TWAEY 2R ZESTHEE LCRVL., =
1T n-Host % Ef7 &&= HEMES TR ) 11504 Y
L. ZOla A CHREEORIE 2 (0 ST, Bk
CVH(S 7 T~ DA UL S e B Do
—/VHH), VI aaXd ) = 1,23V gk
WA BT RIE T KR ORISR R IE
A AR E B - [ ESRIE - TSR RIS
T O TR ZIT o7,

2. EEBAE
2.1 n-Host D&

LY NNy ) —)vE RT AT — V% KSERCEY | S
WL Ch DX ) — VMRS E, BEFIZBNT
12N-HCl1 %01z, 10 FEREPNEMEEE L=, Z0%, Kk
IR E M A, AT S, LXK
DM D E TR L, A ¥/ — LTI Z1T
Sfcth, ~FI L THEEIFEARZITO, BZEREREOEIC
LYy CBRIRN BR DRSS 2 15372, BRI A X 3
W27,

HO. OH

HCI HO. OH
4 +4R—CHO ———>

EtOH

R=—(CHz)1,CH3

3 n-Host &R

2.2 MRS, FIEORR

K FEMERENE B 20 TR OFHRLD 72 3 OYR BRSO - &
EFLIORT, B THMEHCIER Y 2ovk s (Fnehisk
) ZHV. BT N-AFr-2-v'n U Ko (NMP)
(FEAiEGAE) 2 vz, Ref & X n-Host 2 & £ 72
WIED Z & Th D,

®1 BOFIR RRER - FEEE

Host Solvent  n—Host Polysulfone
[wt%] [e] [g] [g]
polymer only (ref) 0 8.0 0.0 2.0
10 8.0 0.2 1.8
n—Host polymer 15 8.0 0.3 1.7
20 8.0 0.4 1.6

- VERRA ST

n-Host &A% 50C THRAERBIET HZ LICL - TR
AL TR ~—@kEiR L, A ~—&KR%E 50C0
HF AT L—k EIZRT, D% 25CH 2V » hrdK
HIZ AL TR Y ~—Z A BHEIC LV BEE Sz, RV
~—OEEE, 3 HIF CTEEIZERE K THed L eIt
ERETHZE TR TIEZFR L2,

Z DEFIEO W & AR RE T HMEESEM)IZ L v
BlEE L, WED @S TEMHRIREL 9 52 EMEE
HERFL QWD Z L 2R Lz (K4), 7ok, ERAE
PEISEEI T H ARE RS O B E A PR
# JSM-7100F % v 7=,

L lpm JEOL
2.00kV UED TTL

4 n-Host EHE N FIE®D SEME

2018/09/13
WD 4.0mm 10:56:41

2.3 BEOEHEOFE

VR ORGE D B 5 TR OW & B 5 2 5 BT DUV
W% FEER b EEIRIR 7 v~ k275 7 ¢ —(HPLORIEIC
KoTHEILIZ, A My E LTIE 1,437 a~Fih
VUF =, 1,2V a X R U d— v T,

W5 FEER T, Ref I, 10wt%n-Host &A &% & lem
B 50 MEET A MK (KHDWIEIAZ ) —L
20,25,33,50v0l%/KIAHK , EALE47 A K~ 0.01mol/L ¥AiK)
10mL H1, 25°C T 24 R & 9 L. A My ¥ & @1
PG S D 2L TiToTz, £Dk, 7 A MAKRD
HPLC HIEIC L W WEREZRH L, &I bBaERA R
O, WERITES T g b2 OWEE (1pmol) T
5, HPLC 1%, AR 7 PU-980 (AASEHED . &
7 LA —7 CTO-10AC (FEH) . fitigs RI-930 (H
ALy HHd) Z AV THRIE L=,

2.4 SRR FOKBEOHDFE

KEEFEDR, &y THEOW GBI H 2 D 2D
T, WEFBR L HPLC HIEIC L » THat L7z, A My
FELTiEv 7%t/ — 1,237 a~FkH ok
Ud—b, a4 — 0V 8HQ1,2- 7 mosF Y
YUF =, 1,3 uanF U 1,437 mes
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W35 BRI Ref 1%, 10wt%n-Host &4 55 % lem
1 50 L& K7 A MEIR OK®DWIEAH /7 —/L 25v0l%
KIS, L7 A B 0.01mol/L ¥%) 10mL ™,
25°C T 24 BEIE L 5 L. 7 A My 12 @y TR S X
BDHZETIToT, TOHOEET2. 3 DIk L [FkE
ThD,

2.5 n-Host DEHRDOFE
TR D n-Host OF A #HIRA EOME S IRUE,
NSRBI M RIET B HW T, W3R & HPLC #
EIZL > THF LT, ZA Ry e LTI 7 ki
VOF— Ny a R R VA —VE(L,2-3 7 el
VRV F = 1,3 a R U — ) E T,
W& FEBR L Ref B, % F n-Host &4 &0 1K
(10,15,20wt%) 1cm £ 50 #c & 4547 A MAIKR (X5 ) —L
25vol%/KIEHE T =217 A & 0.01mol/L ¥i%) 10mL
i, 25°CT 24 IR & 5 L, 7 A Ny T & @y Tk
EBEEEDHETIToT-, TOHROEBIET2. 3DHEL
FEETH D,

3. HBREER

3.1 BEOCEENREZICHL-0TEE

A4 ) —)L 20,25,33,50v0l% KA I 5 1,4-3
guankr U — vl 1,207 a X H U —d
WA A ENENRK2 LR 3ITRT,

=2 1,420~ XH oA —)LOREE

Solvent Binding amount [ ¢ mol/g]
20vol% 20.0

25vol% 47.5

33vol% 34.7

50vol% 9.87

£3 1,2-200RV A CH—ILOREE

Solvent Binding amount [ ¢ mol/g]
20vol% 49.3
25vol% 62.0
33vol% 32.2
50vol% 25. 1

FDFER, A K ) —)L 25v0l%KIRHE 21 L 7= R0
BEENRBRELS, AZ ) —NDOERNZR I /HEL
THRELS THWAERITD T2 Z E0RES T,

ZHUE AEIHWEARA My Th D n-Host &7 A |+
ST ORNE K MEMERHDO AT o ACERTHH0 L%
2 Hiv5, n-Host &7 A My @< . 8RR DT

k=1
B

i 15

DOERMAERIE LTE, AR Ny TOKERIE L 7
A Ny DOKEEFEDRNZE < KEREE DB 2 HILD D,
n-Host [IH&EHIZ 4 H DR B U EROAKT 2 BUKYE
DZERRLENT VXN, 7F A MYy 7 a~fi o
RO/ uXUR UBRE LD, S OIS ERITKAIR
HCiThivzie ., BOKYEFAEIER b8 ATZ R O BRI 4l
BIIz@< 5 2 65,

RA N =7 A NEIOKFERES T OMMEDMR ME E |
BIMABY L 72D, A X ) —)VDEFRPEIE EKERE
AR DFEERRM BT 2 /s ns, —FH, mA
k=22 N OBUKMEA AR TS O RS m & E
FHIM# < 7=, KER/EA LT, A ¥ ) —LVDOER
FAMENE EBUKMAR AR M BT 5 S HifF S5,

FDTD, AH T —IVDOEFHRN 25vol Y% /KEE 2 v
TR 2 FE O AAEA DRI EN T, WEED K
LEMLZEEZBND,

3.2 KEEOHMIREEIZSZIHETE

IKERIE DTN A B 5 2 DB A R d 572012,
MUY 7 m~dt U BiEEEZ D, KRR T AR
RHYa~FY ) — 1,287 a4 —
b, AtV — VHOKPBIRA L ) —L
25vol%/KIEIKFNZ I DWAE TR ZIToTc, T D DRk
REezhEh# 4 LES5ITRT,

T4 KBRPIZHITEHRE

Guest Binding amount [ ¢ mol/g]
1,2—-cyclohexanediol 16.7
1,3—cyclohexanediol 6. 60
1,4—cyclohexanediol 39.1

cyclohexanol 4.97
1,2,3—cyclohexanetriol 3.32

RE5 AR/ —IL25wtWKIBRPIZE T EREE

Guest Binding amount [ ¢ mol/g]
1,2—cyclohexanediol 32.1
1,3—cyclohexanediol 17.5
1,4—cyclohexanediol 47.5

cyclohexanol 4.44
1,2,3—cyclohexanetriol 6.47

W FEBROFER X0 W7 OBEEIZRB W T, 7 a~F
P A= VEOWAE RN, o 2 DDA MMy LD
HREL o TWVD EWVWIFERDE LN,

vra~tt ) — Ll vy and U4 — V1O
BECIE, FERBREOFRBE A OFE R & REROBEA A2 BT
ZENGL, FEHRIZBWTHARR MMy L7 A Ny 1O
D1 EKBREA LD S 2 SUKEREED N, n-Host &4
HAEHT 2B, Aic@ 22 RrLTWnWbh EEXI LR
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%3, K521 8BLO2 HAZERHEICL D n-Host &7
A "3 TF-OFBEAEH OE O OB A 7T,

2R 15
5 2ABLU1 AKRBEICLZMEFARKE

—J7. 1,2,3- 7 a~FHP o kU d— BV TIE, K
FRFEDEL DN > THREIEZSE R L, BKEDR Y R
IR B ARASOBFEDR L2 Z &2 L fHAAER
NMEF LT, vZuandhoro4— 8L LS E
WhipllpolebD B LD,

3.3 n-Host DEFEINRFE & AEFEIREIC
5z 558

B D n-Host D& A ENWAERIZE 2 5528, BLO
DA — VD 2 (H D KR FE DN EEIR M 2 a9 5 720
2. n-Host EAFD % @45 115(10,15,20wt%) % H
WTC, a4 — )V EHEY s a2 D0
— VR DS R A A X 7 —L 25vol% KRR
TI{T>7,

%6 UOAXYY - LHORVAVTH—)LEDORES

Host content

Guest in the Binding amount [ i mol/g]
membrane [wt%]
10 32.1
1,2—cyclohexanediol 15 49.3
20 10.2
10 17.2
1,3—cyclohexanediol 15 25.5
20 5.45
10 47.5
1,4-cyclohexanediol 15 68.5
20 14.1
10 62.0
1,2-cyclopentanediol 15 96.5
20 19.7
10 30.9
1,3-cyclopentanediol 15 46.0
20 8.44

BN A =B O 5 B OFE R 2 2 b L T4
5 &L 10~15wt% TlE. = n-Host DOEHROEEN
I, TXTOF R My CREBEOIINA A L
D3, 20wt% TILfIC A B O A2 T OB W Tk
BENTz, ZORLOFNE LTE, EAFOHEIMIME

VN n-Host OfEdbANE S FEM I L T LE S22
ENREBEZLND,

ZDd, SEM IZ K- TEdy FIEE#12 L T, n-Host
OFES DS Z G LTz, ZOFEF, 10,15wt% DTl
BlEz s iho 2729, n-Host I3E I+ L
IVTERTIAI, T A Ny OB AN TE 57
EzZoND, LInLERG, 20wt%DIEE#IET 5 & |
K6 1ZRT L) IO LZAEME TR LN DD,
n-Host OFEROEHEIHER SILD, 2F VD, n-Host 23
@I F LV T TR A TO W2 s
BN L2 Z LAVRIB ST,

¥ >
10pm JEOL

2018/09/13

2.00kV LED TTL WD 4.0mm 10:07:06

6 n-Host EF S FIE (20wt%h) @ SEM Ei{&

—J5. FARNSFDOBIR Y A — D 2 8 DK FE DAL
BRRECG 2 D58, SOF DALERIRPEICOW T, 7
A Ny OWEEN R HKE < 72D n-Host D 15wt% &
HEy T CHBREF 21T - 72,

ZOFER, v a~FY DA — VISR L TiE, 1,4
vrandY U= ARNREOHEEEA LT, DN
T12- V7 a4 —L 1,3-3 7 a0
— NV DONEIZFHEEA LT W RSN, F£2, &
JaX B U VBRI LT 1L,2- v a2
UA—APERBHAEHA LT, RNT 1,8-v 7 a
VH D VS EAER LTV E W S A & Ao Tz,

IHNHORERIT., 7 aaRL A E WA
B1F25 n-Host EERINTA— VEOMAIERADRER -4
FEETHY DV, KA Ny O5y 138FRAED @5y T IEAE
PTHARNMENTND Z EIRENT,

3.4 n-Host DEFERHINWEE & ILHERMEIC
Bz 588
R > n-Host D F A HN LRSI G- 2 5 8%
R 272012, T TICRAE RO R STz A X
/L 25vol % /KR HHIZ 31T 5 10wt% & 15wt%n-Host
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EH DT X DN RBEMER(Cis IR, trans 1K) O &
T R 2 T o 720 LT D 7 IR ERORE B AR
T, B, ARAWVEERIR Y A — VI T R R
PE(RMFAET %728, HPLC (T X 0 SEARRMAAZ 58T 5
ZENRTEE L4 vk o UoA— 1 1,207 a
VRV F =V 1,87 a R B D F— L DNEAR R
RO A % i LTz,

R7 BIRCA—ILDIAREERKRIZE T IRES
Host content Binding amount [ ¢ mol/g]

Guest in the ,
membrane[wt%] cis trans
1,4-cyclohexanediol }g i? g %é g
1,2-cyclopentanediol 12 ;'g ; 122; 8
1,3-cyclopentanediol }g % g g ig

RTPO, BA NI FOEHEERMENT D5 &, Hne
BTCOT AN TOREBENEMLTEY, AR MMrT
DA A INANT NS Z LIZBHATH D Z & DR
iz,

WIZ, AN TOvABL L N T 2 ZBIDONARENER
AT DM ERERFI LI E 2 A, FNFNDOSAERME
RCRAEENEZS>TEY, WAEIZBWO TLRBRIRMEN
FHELTWDZ ENER SN, 62, YAAL T
VAN HWAEBRA T H L. ATIZB N T A
RIOWAEEN N T AR H N2 EAVREI NI,

BEIZHE STV D5 IRBER I IR COAE
RIERPEIL, K 7TIORT L9, 147 ankh oo
— VTRV ABN N T AR E ) SR A Ny EFHAAE
AL SERMED R b A, [FERIZ, 1,2-3 7 mFih
VIOF— L 1,237 ml B G — LT Y AR
ST DBIRMENENZ ERFEINTND D,

oA

e~

cisfk trans{k

7 cis- B&KU trans-1,4-> o O~xH>
CH—ILEDBEERAERXR

AR OWEFERIZB T ARG, H—EERICB TS
BIRME L AL R UEm & o7, T, BRI
BWTHARR MMy FDOHT 55 FidSie 0 mEl 425 2
LERIBLTWS, £72. ZOWEICBIT DB, £
X ) —IVDOEIGH 25vol% &N EHLEELTWD L
EZbND, DEV, AF ) — IR TIISH D b
DD, KEHRTHEENMENZD, A X ) —LOEER
23 25vol% DAL Cl, AR A h — 7 A MNHDOKFEEE N
B DIEEAIMABNTZZ EARBEIND, Did, IR
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Do You Need Any Qualification to Write? : Authenticity and Imagination for SHINSAI Theater Arts in High Schools

Midori TODAYAMA

Abstract :. There have been many literary and theatrical works written after the Disaster of the Great East Japan
Earthquake. Some have been played for general audience, but others were made and have been performed by high
school students and teachers. There have been criticisms on the works made by those who were not experienced
the disaster themselves. Yet, as art for future audience, imagination is more and more demanded.

Keywords : Theater Arts, Education, Disaster
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Seizure Behaviors of Metal and Plastic Materials under Oil-Lubricated Sliding Contacts

Ryota ARAKI, Tomoharu AKAGAKI
* BRI AT A TR R

ok PERTAT DTSR BRS AT LT A=

ABSTRACT: The seizure behaviors of metals and plastics are studied under oil-lubricated sliding contacts. The
experiments are carried out with balls on a ring wear tester. High carbon chromium steel (SUJ2) and Poly-ether-
ether-ketone (PEEK) are used as the ball specimen with a diameter of 3/4 inches. The ring is made of forged steel
(SF540A). The sliding velocity is varied from 4 to 19 m/s. The load is increased at a rate of 1 N/s up to the maximum
load of 1177 N. The ring temperature is measured with an alumel-chromel thermocouple with a diameter of 0.5 mm,
located 1 mm below the frictional surface. Results indicate that PEEK transits to seizure whenever the ring
temperature exceeds about 160°C. In contrast, SUJ2 transits to seizure depending on the load, not on depending the
temperature. The particle counter method can detect the seizure in the PEEK and SUJ2 materials. However, the
number of wear particle generated in the seizure of PEEK materials is much less than in SUJ2. The wear mechanisms

in the seizure are discussed, based on the observation results of scanning electron microscope (SEM).
Keywords: Seizure, PEEK, Number of Wear Particle, Oil Lubrication
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#2  FEBREME
Sliding velocity [m/s] 4, 10, 15, 19
Load [N] 0~1177
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0il temp. [°C] 30+3
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Effect of ultrasonic dispersed Y203 on spalling of scale of SOFC metal separator

fabricated by using very fine powder metal

Kazuyuki FURUYA
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Abstract : Currently, development of fuel cells is rapidly carried out after measures of new energy production. Fuel
cells are power generation devices that are high in power generation efficiency and friendly to the global environment.

In this research, we are developing a separator which isa component of fuel cell. We are developing separators with

superior characteristics at lower cost than conventional products by manufacturing separator materials by powder

metallurgy method using ultrafine metal powder prepared by water atomization method. In this study, we conduct

investigation of 1000 hours of exposure using atmospheric exposure tester, investigate the oxide film formed on the
surface layer of the developed material and investigate the heat resistance. It was confirmed that Fe - 35Cr - 0.49Si
which was the first developed product was not suitable for separator material because SiO» which is an insulator was
formed on the surface layer. In the second developed product Fe - 35 Cr - 0.2 Si, though the suppression of SiO» was
successful, the problem of oxide film peeling occurred. Therefore, in this report, we report the investigation results
of developed materials with Y203 added, which has detachment inhibiting effect.
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Materialization of Molecular Calculation by 3D Printer with the Aim of the Development of
New Teaching Material and Teaching Method (2)

— Materialization of Carbon Nanotube and Study on Modeling Technology by 3D Printer —
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A study on an acoustic echo canceller using an equation error method

Norimasa KUDOH, Hiroyuki KAMAYA, Yoshiaki TADOKORO
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Abstract : Acoustic echo signals generated by acoustic echo path have usually long duration. The echo signals are

likely to be generated when meetings are held using TV-conference systems, in which loudspeakers and microphones

are used. Because communication quality may become worse, these echo signals should be reduced. FIR-typed echo

cancellers, however, have some problems which are increasing circuit scales and large computational burden. From
these reasons, An ARMA-typed echo canceller, which is able to estimate and simulate more effectively compared
with an FIR-type one, is investigated. [IR-typed adaptive digital filters have problems of stability, so we propose

cascade configuration of 2nd order IIR filters, whose stability is easily checked. From extensive simulations, it is

confirmed that the proposed method has good echo cancelling performance with less computational burden.

Keywords : equation error method, echo canceller, adaptive filter
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Graphene synthesis using sputtered catalyst metal films on the oxide single crystal substrates

Yoshitaka NAKAMURA*, Honoka MATSUMOTO**
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Abstract : In order to apply graphene to biosensor and gas sensor, it was fabricated on oxide single crystal substrate with

Cu catalytic metal. A Cu thin film was deposited on a c-sapphire and (100) MgO single crystal substrate by a sputtering

method. When Cu was sputter deposited on a sapphire substrate at a substrate temperature of 600 ° C., a (111) oriented

Cu thin film grew. When Cu was sputtered on a MgO substrate at a substrate temperature of 600 ° C., a (100) oriented Cu

thin film grew. Next, graphene was grown on the substrate with Cu thin film by thermal CVD method. It was confirmed

that single-layer graphene was growing by Raman spectroscopy.

Keywords : Single layer graphene, c-sapphaire and MgO substrate, Cu catalyst
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ZOTaRRIIERE L, M6 @EOIZTT T %
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7772 ThdI ENND, FIZ, D =273k
SN EMD, RGOV IRNT T 72 ThDHZ ENS
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e TCHh D, K7 (@ DEKIX, G & 2D B — 7 O5RE L (T,
/1) R TR LTS, B DWW IR A R < |
BEWE BN & 2K T, (b) DIE, FiED T ~
27 NV Th D, DRI G B—2 L0 2D v¥— 27 »FE
WICELS BB 7 72 U RRE LTS Z ERD05D,
L2L, D =7 b8l D Z &b, fhdaxasa
FNTWBFERDLND, LELY, 3umX3um F5DMHE
a2/ 7 7 2 BRESELHENTET,

4. FEOD

A8y B 7R D TCRBGEEE 600°CTC Cu 5%
HFEL72E A, (100)Mg0 & (0001) Al .0 Hifh 5 Habk
12, FRE00) B KON B L 7= S ) pl
ETo5ENRbIoTz, 2O ORLAREIZ CVD £ AW T
7T 7 xR STz, M0 s L TOYAL05 FERR Dl
FTTT 72 PE LTV, AL0s ik BT 7 =
DI~y B ZREORER, 3umX3um 9OmEH
EROU T 72 INRE L TS ENRDNST,
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Apoptosis-inducing effect of aqueous extract of Connarus ruber cortex
Chihiro Tachibana, Yu F SASAKI, Takanoiri NAKAMURA, , Kayoko YAMASAKI, Ryo MURASHIGE

* YRR
s EEAR R

Abstract Connarus ruber Planchon, a dicotyledon of Connaraceae, is distributed throughout tropical regions; it
grows in Maués in the Amazon. We have shown that its aqueous extract has a genotoxicity-suppressing effect
against ultra violet C (UVC) in cultured human cells. Recently, we investigated whether it also shows a
genotoxicity-suppressing effect against inhaled cigarette smoke in mice. The genotoxicity-suppressing effect
against tobacco smoking has been showed clinically, suggesting that it could potentially reduce the risk of tobacco
carcinogenesis. Apoptosis is an important factor to determine the fate of mutant cells to develop into cancer cells.
In this study, aqueous extract of Connarus was examined to induce apotosis in cells exposed to oxidative stress.
Human lymphoblastoid TK6 P53"*and WTK1 P537 cells were exposed to H20: at 25 pn g/mL for 30 min,
and then culture for 48 and 96 h in the presence of Connarus extract. The tear drop assay slides were
prepared immediately after the exposure to H:0:, 48 h culture, and 96 h culture. In TK6 P53"*cells
exposed to H:O: but not un-exposed to H:O:, the apoptotic cell frequency increased after 96 h culture
with Connarus extract in, showing that Connarus extract can induce apoptosis in the cells exposed but not
un-exposed to oxidative stress. On the other hand, in WTK1 P53cells either exposed and un-exposed to
H-:0:, the apoptotic cell frequency did nit increased after 96 h culture with Connarus extract in, showing
that Connarus extract can induce apoptosis in P53"*cells exposed to oxidative stress. P53 protein
plays an important role to induce apotosis to exclude saviorly damaged cells before the fixation of
DNA damage, from which it could be considered that Connarus can inhibit initiation step by to
exclusion of saviorly damaged cells. Therefore, it could be concluded that Connarus can be

effectively used to reduce carcinogenic risk.
Keywords : Connarus &= A | ZEEJFIEMHIER, 78 b—2 AF5E
BEZODNRWEERZLND, LW IHIMERTFED

N, a-Znarx—VHEEETD & L0 Wbk
SRR SN =Aert, FME), D & 9 7% Connarus

1. IZC®IT
HWARICIEZ S OEHEINEBT L TND EB X

LNTWDHDD, £ D%  (THILE BB GE
STV, 7T N7 < Vil o B bk
HED XD RIEMEY DOEETH %, Connarus
rubber (X7 =Y RO~ T T AT H AT D
Y AE RXBOMEMTHY . £ O Rl = % 21 3hE
RIGICH RN DD & S 12| B CIT B &
nNTns, TEREIZBWTEH, ZOXF AL
FRNIRFY EERT & O | M EISARCNC T 5 3 F
Lz, A2 U GOBENBLEEDN WD, 8

T X A& HlA LI TERECEHReddish tea) DO BHFS Dbz
TR HEIEROMFE T, T 1348 BFEMANHIEN
(DNA #EEMHIER 2 R L, Z OBEEEmHE
X7 AT REREBEE OG0 H LB O T L -
TWDZ e Ehws L, £ OEBEMEMEIERH I
HERMEIZH L THALNDZ &b~ U A E TR
LTC&Ed, 20 LT, MR 2B 5mME

PHIERZ E P THALIN I & & BRI R LT,
IRERER LI DY ERF 12 Connarus =X A% &
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TeRICRH( 2 2 43 758 ppm) % 500 mL/day C 28 H
Mol > CTIH =&, RHBRGRT, R TEE,
AT o 28 ALICERIML L, AMERD DNA 85 %
E L, BRSO/ O DNA 854 ik L=,
Connarus T A% O DNA {5 &38Rz b
NTCHBIE 2122 £ D, Connarus @ AL
BRI U ClRna i ER R+ 2 & 2ve T
FRARAIC R S, @ OIS 5 Z & 2V ATRE R
(500 mL/day)? Connarus T % A % & ekl
R CWUE DR ) A7 2R TE 5 b0 & E5
STz,

28 SRSV & I3 EE e iiiaic DNA #8523 4
C5DEIHETHIEATHD 567, —i%iZ, DNAIZ
A UT=HRENRIR & 72 > TG O iniE s 172
ENC IR HNERE U Clsfila iz 5 52 b
TWD D, PO AR FGEIZ L 0 RiIL Y R k
—VAEEITZE TR HAT D, 20X O
R b= ZRFHFENR, L < OFIEAIOERET & 7e >
W58, F, TR M=V ANEFICHEE L 20 -7z
Brtr . 2R BARRR N HE5E LR AR S T & STV D,
Z T, TR M=V AOFFEIC L - THREEMIZ RE
TENUE, BEREZ IR CE 2L B2 LD,

& ZC, ERFMEMSIVERD A BTz Connarus =
FANT A b=V AL DMBSEEFHES D0, Et
L7,

2. ERAE
2.1 Connarus T AN

240g ® Connarus FJ % 18L OZEREKIZEA L,
97°C+£2°CT 15 Zp[EIfRIE., il U TR & ik & 4y
BEL, = AR L —%—Z AW TR E R ST
Connarus KM 91g %45, dimethyl sulfoxide
(DMSO)IZ ¥ fiE L CTH =, Ho Qo 13 AE PR AR K CIR#
L7z,

b b U R EEERER TK6 fifgds L O WTK1 #ifg 2 H
W7o, TK6 #ifini: Po3ByAR . WTKI1 fifnix P63 7%
BRTHD, WIND 10%E Mg, 200 ¢ g/mL O /L
EUEET R A, 200 gmL DA R LT v A v
ZUSINL 7= RPMI1640 855%ifk & T 37°C, CO2%7
J£ 5% CH:FE L=,

TK6. WTK1 #ifiia H.0: (2 25 ng/mL T
30 r#FE L, EHICHAE1.25, 2.5, 5.0, 10pg/m
L ® Connarus =% A{F{E T, K 96 RffHEG#%
L7z, H:0:2EZE%, FEERAG 48, T2 FF#£IZHE
BRI 28R L, 77 R v 77 v A K%
TR U7, PERR UTAEAR I IR R % . TAE $EHiK

TERKIKEZ{To7z, L LT, H.010F#E L
TRVHIRZ DWW CRIBRICFEBR 21T 272, 77 Ry
77 vt A TiE, DNABR—EDOESIZUMEn5
TR b= A CIEERIKENZ X Y DNA O K
IISEED DEENTALEIZBE L, BEIEE T TR O
EOBRTHRN—=V AR OBR L7 D, DNART
U H BN S D R 7 o — U AR I EAUKED
IZE D DNA DM S A A TIRICBE L, BEMEE T
TEEROG L0 D, EMlETIX DNA OBE A
LT, BEMEE T CIIOOE 0B 72D 9,
BAEARIZOWT, Al (T — 1 E2FRWE) |
TR =R X7 0 — 2RO A LT,

3. R

TK6, WTK1 flfaOWT I TH H20: DFRFZ DA
B2 DB T, BEEBARFZIZT A b — Ak
I B 72> 72 (Figure 1—4 F), L L. H:0:
(ZFTE L 727> 72 TK6 O 48 HFE; 3 Tl
Connarus D& 1.25 pgmL ETRr7mr—T R
FRUAEE DBER NI B0, TR b— A flfasa
JEDBEKITA B2 - 7=(Figure 1 H), H. 02125
#& L7270 o 7= TK6 O 96 K554 CTlX Connarus
FHE 1.25 pg/mL UL E CHEIIEFE LR 7 n—
AAMRIBERE DR N A HIVTZS, T AR b — AHHk
HEE D BIRAE LT RIZA B N2 o Tz
(Figure 1 ),

H: 0.2 5#% L7z TK6 i 48 WG Tl
Connarus D& 1.25ng/mL VL E TR 7 v — A
FRBEFE DEER NI DIV, TR b — 3 A
DOEERITAH B2 - 7= (Figure 2 H), H. 0212555
L7z TK6 #ificl > 96 I¢fii5# Tl Connarus O &
1.25ng/mL LA ETT AR b —3 A MfasEE O &l
KIE LT RDB A ONT, *7 v —3 ZABRSEE &
Connarus ® & 1.25ng/mL VL ECHE RN A 57
2. bpg/mL L EOHETIZT A b — v Al
OHIR LW 2 TR v — v AR )
57z (Figure 2 ),

H.0.1Z8# L7 WTK1 Ao 48 REHILGE Tl
Connarus D E\ZIEGF LTcr 7 a—y A TR B
— 3 AFMBRAAE DB KT 5 72 0o 7 (Figure 3
F1), H:0:12 8% L7= WTKI1 #liflne> 96 REfEs#% <
& Connarus ®H & 1.25pg/mL L E TRy v—
AHIRRBAEE DGR HAVTED, TR b— 3 Al
BEPE DRI B 372 o = (Figure 4 T),
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4. BE

Connarus [FWE|Z X 528 BFPEINHIZ D &
5 L EDOMIE L D R EHUTUWE0 349 A B OFSE
THITIZ, TR =T AEFHET DEHN & 5 Tk
PR ENT, FRCERTAREZIE, TREF—VRAD
N Ho 02\ 8FE LT Po3BrARHINEIZ BV T
HRBNTEZETHL, U EORERN G, Connarus
X, BREA b L RIZ L > T HOEEMIEE H -
TZAIRUZ DA T AR b= R &FHH L, BEO 22
FUZIZT R b= REFHFELRNWEEZ DD, T
R =T AOFHERIKIIL ps3 ks, I h= K
TREHE IR E L L M BITN D 10, P53 B AR
IZRBWT DI Connarus\Z X 57 R b— ZA0iHE
MBLNTZ END, ps3RIED ATREMEN @ &5
BEND, FWEDLEPEA B =X L CILIEFMaD
DNA 23ME{E %2 521 TIETE S TTIC 28R E BoY
REFEE L THESNAIA =vo—T g VERELE
FAMfa R RE A ST 5 T n T — T a B
Wi bingd, BEA L AR EIZL > TDNAZ
HiEZ2 G - - ClEZ OBRENE LWEAILT R
F—Y AL > THIZE > THER &SN %, P53 %
RIFZEDO XD RGEDOT R N—V AFFEITKE 72
TR Z R 10, NSO ENG, P53 IR
2B T Connarus X » CGEEINTZT AR h—
A, FHELWEEE S o7l DNA 232228
HOYL BRI & U CHEE SN D ANZHERRT D DI
BHhThHo, Thbb, f=vx=— a3 OEEIC
ANTHLEZABND, —RIZ, THRF—=VZAD
FHEIC X DM OPERRIT, FRMREOF )
DOLTBEXLGEITVDYLENORITH D, L)
L. Connarus (3HEEO 72 WHIREIZIZT R h— &
RE L)oo T-Z G, Connarus (2 X 5415
AR DOPEBRITIZZ D X 5 e FRetEMEV & B2 b
A

Connarus\Zi% OHERLIEIZ L > TERfb A h L
A EWETT D Z & T DNA HBEOFHRE &2 I35
desmutagen(Connarus & FEHK A &SRR
EPEIZ ER WO T TRRRMICH RSN TN D), ©
DNA EEOHE (X7 VAT REBREBEOYY H
LEEDEEE L L CTHEEM T REIN TN D) OF
LWEIEZ - 7 fild 2 % O DNA 23 E S
HANCHEBRT A Z LIk D4 = =—2 3 VORHSE,
EWOBREDN DD Z ENRINTZZ LI D, T
£ 91C Connarus\Zi3A = xo— a OB OB
B BRET 2HEE BV . Connarus & A HEHI
Y X7 ORI EZI CTh D EEZ HiILD,

AFRICIL 2017 4EEWE L p Rl RSB e 55 B & 4
15 UT-STAETHBIC X D 23607580 & Connarus D7 7R
N AFHBEICET HH 2R LT D TH D,
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Effect of Variation Current on Electrowinning Efficiency

Hirotada ARAI, Takuya TAKAHASHI, Katsutoshi MATSUMOTO
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1. #&

IHEDIRIRF D A~D Y 7 FROBURIE DN E T,
LB S OBRHAINRK ST D, Tz, HIEREREL
Bk 7=, HEZERIN Z FRENS CO, BITEEHI AN L L < 72
S>TW5b, 207, AR —FIHABRHEEIT
B, BlxX, HRBITESIFEO AR RLX A E
BIZALTWDS ED, LrLans, BRI F—
IIHERE L CHOICHEEL TWD LTSV, £0
HR L LT, BRZFALXF—TH D -0ICRG Rk
HEh, WHEBRHLZLaRx MaEnET b,
Mz T, BRTFLX—HROERSEEAE IR
AT Z & CTEIMITEOEINNE L B0, KEEESIFIZ
BT Z OO RIS X EE X 72,

N OREAfEIG D —oDJ7AME LT, BT -
THNANX—ERmR S D, K 1 IZERTRLF R & T
TEREDFBIBRZ R T8, R bIEA TV DITFEA DI
RROTRLF—%2BRATRNXT—LLTEZLD, 2D
LEMOTEHTH D, ZOM, KFEEAER L TEFEN2
TRNF— & LTERLHEAM B BREENED TV 5D,
AIFRIZBNTL, bF= R LF—DOREE L TR L
LCZRAX—%2EZXDH T EIZER L,
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#* 1 BoOBFAEET R F—HeRo D
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Hh 4 F B 2053 3
INA A< ZEFE 13 36
A8 16579 19

2 ITRT KO, HIEMEID DR BHCE D &
T, fix O&ERILENRIMEND, BRITZDIFEAL
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R, FL AIRESR LN TV AIEAESCEIROLEL
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2. REBAE

SEEMIE X 2 X 2 12T, SNSRI & EETR L O
E#ER AL G2, K3 T LB 298 K OWilEmEMER
FRER K ERIR D> D8 A B L=, Ny FR O B
TSR I ZEL T 508, RIBRCITHA LD DIT
Y — R, T — KR &b LR (CDA No.C1020,
JEX 03mm)Z A, Y — ROt I & DL
ZIp< Lz, o R T 5 IEn TEREIT T2,

BROEIMNNNZ — NI T 77 ar =R L—F T
TEMAECH R, T A—XFX 3ITRTED, T
VA Lave.. ZEBNEEE DB KA Imax 36 K O/ IME Tinins S
Mrchs,

BRI, Y — FOERZ(LEZRE L, g w

RO, PriiEN OB E 725 NCHERY -
D OESEEE O KWWY EREH L, FEHliEE S L,
BINRITRATRO NS,

Wl
E:ﬁ; (D
Z 2T, WidHEERTHETH Y |
W:Afn 2
nkF

Thbd, MITFETE (gmol), n XA A D%k, Fix~7
7 7T —E$ (96485 C/mol), I IXEFME (A). ¢ 1 XK (s)
Th D,

e H
[ ] CuSO, +

Function
generator

2 FEERAEERINEX

B/

=R
ATV

I min J=EE 5

3 HUME R 2 — > ORI

T ERE R - AT

HALEE Y0 ORI
IVt
= 3
0 e 3)
TR, Z 2T VIFBETH D, LVITE HITHEH
filfl % FV, AR BRI O L CERZ RO TV D,

# 3 FEBREAE
) [Cu*'1=30
Solution /gLt

[H2SO4]=40

Temperature /K 298
Anode Cu plate
Cathode Cu plate

3. R

3.1 RABREZHAI-ES

B 4 BXO M 5 IZEBIEIINO0.3 A) & 2B EjiH]
TN (Inax=0.3 A, Lnin=0.0 A)DEFLNHR 72 6 ONTETEE
mERT, ZOFMTIER, AEEREVINREO R KETE
Z ERPEOMEIZHI 2 T\ 5, BIZIEITH 100% TH Y |
IEENETROREIL 2,

—J5, BINHERITEEERSFMEO TP, =R
i nwx s, ZofciE, BEERENEEO K KE
T2 EEROMIH 2 TV D720, BIREMET L
BRI BRI ORGSR A< 720 | IREEY
BRI L= B2 bid, ZORRLY, BRALEN
oo TG E Ol INERRIN RN I N EE 2 B,

772U, ZOFRMETCIEBEROE ) &ITEBREM
DOHFAEDHAyTH Y | HAREE Y 720 O& REIE S -
GrEIR D, ZHUIAEPEROHE TIIAFTH DH, £ I TR
(2, PREEIE A 2 - A CRIBRO R 21T > 72,

3.2 EHERELRA-EGZE

X 6 BLO 7 ITIXEHERME 0.15 A Thiz 7256
OENEEEEZ T, K 61X =03 A, Inin=0.0 A TH
V. B 71T Inax=0.225 A, nin=0.075 A T V) | ZEEWE 2]
S LTS, 2d6, BIHIEROMIITR L THZRVA, &
H OO THIZIT 100%TH V) | EFhRA~DEEIT R,
LRI T,

6. X 7 & BT, JEEED/ NSV (EEER RV
LEBEWRSIE LD bEINHEHEESEML TR Y . 2R
L TWD, 20%, BB KRE 2D (EHEHN
W) EEblE LTy, BWEREE E 5 X 77
DENRIZ L 72D, 72720, BEROKRE WK 6 O
TILEBRSM 2 Tl 5 Z S 7=, | 7 D5
T FES>TWS, LEERo T, ZEERO B &2
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Examination on the PMA treatment combined with quantitative PCR for concentrated bacteria by membrane filter

Rikuo HIWAKI, Junichi YAGUCHI

w P LERE M PRELR FEET AT LT PRI Bl BT P 1ra—2
s JUF LEMSHMTR FEE AT LATR B - @57 o a—=

Abstract : A combination of propidium monoazide (PMA) with quantitative PCR (PMA-qPCR) have been
successfully applied to distinguish between viable and dead microorganisms. However, PMA treatment of the

filtered bacteria was reported to show no effect of discrimination. In this study, the efficient filtration procedure was

examined to enumerate viable Escherichia coli by PMA-qPCR. After filtration, a final concentration of PMA
treatment was regulated with ultrapure water and PBS solution. The treatment with 50uM PMA indicated no
significant difference in viable cells between ultrapure water and PBS solution. The treatment with 100uM showed

PBS solution had viable cells as high as suspended ones, although ultrapure water resulted in lower viable cells

than suspended cells. In addition, the PMA treatment of the membrane filter fixed in the holder was more efficient

than those of the filters unfixed.

Keywords : DNA, KJIfH, PMA(propidium monoazide), PCR, A 7L 7 44—

1. XIS

FRERBE T DI I MM B & A HH M OVE MRS 2 2 &1,
N & ~OFEGSERE 2B IS 2 T2 DIHERRIRTH D |
FRIZAEBTEEO S HME 2T 5 Z LR EETH S,
Loyl BREPICITAEEZ TV D AEE TERVIRE
(VBNC : Viable but non-culturable) DN A FLE L Tu>
HZENHLMNTIR - TND V93, ZD T OFEREHIE
Z OB R E TR IR W 2 259 % RIZ VBNC
WRBROME BN 5 Z LIIRETH 5,

BUE CITBIR 1 L)L Rl 2 i3 2 7B 96
HEI, FOFRTH U T A L PCREIL, PCR THY
IHX4125 DNA OHEEZ Y 72 A A CTHIE LER
HZEMARETH Y, N ORERMICHE 2 R -
BARETH D, L, KEEFRITITFEI L 7ZHEH O
DNA 2 EgpEIChz » TR SN TRY 99, )
TV A L PCR ZiEH L84, £ 50 DNA Ll
#h DNA & LT L EVHIEOAEIEZ R 5 2 &3
Hsk7auv, 2T, 4 Nocker 5 912 - CTREEEYL (43
#X PMA(propidium monoazide) & U 7 /L% A . PCR %
FAE DT PMA-qPCR EDMER S, ABREED
B DA D2 FTEE & 72 > 7=, PMA 3K oM
RSB LT D 722 BAER L TV 258 12/l
NIZRE L, SERRFE S5 Z & ¢ DNA ERERES

I5, ZORF, SEHE RO DNA OREH PCR HFHZPH
EXN, AFELTWAHIKO DNA OANEIRIND Z
ETTIEMEO S DM DA ERRNT 5 2 ENTEX S,

5 5 DT PMA-qPCR L0l et 2 Mg+ 572
B, FBEEEROA LT LT 4V F =8> T A
fis SNZEIRIZEBT % PMA B CHVW S5 LED
WD B EIRETERISC, U 7 L% A 2 PCR O HRE D%
MNEITo T, WOHDOZETIX, 74X —HBICEVIE
LA EDBEEPIRBI B G 25T 5 Z LRI E LT
BY., 74 0Z—5iE PMA-qPCR #HlAE bt 5 EE
WX D RBEHNMETHD LD, £, 7
S VH—BIRERHCEIT D PMA LB GIEIIFEEIC L -
TREL BeoTHY, MEMIEZEOT 22V R
EORMNBLETH D,

AWFETIE, TTALVT LT 4N EZ—IC LD AR
FERFI MBS 221 CHER L WD E 9 v, a0t
e 3K A4 O TR L 72, I PMA BRI DU T
ik & PBS(Phosphate buffered salts) i MZ k- T
HE DN L PMA-qPCR (2 X % 2HAIE S~ D B » A
U at Lz, £72 PMA QLD T, BHE
O VO IFNEOMIZ — 2D 7 5 71k % HT PMA-qPCR
ATV, ALBRGAEDENT K B 3~ D I SOV TR
L7,
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2. REMH

2.1 EERM

AL 92 FT Rk ik > & K Escherichia
col{JCM16497) % liE AN LFEBRICH WV, U TV A A
PCR t#lAEHOED Z & THEBIIEED S D HIE &
FEPR LT 2 KB4 5 2 LN T DRI YL iR &
L C Biotium #1:0> PMA(propidium monoazide) % fi /]
Lz, 2R EICHEHELZEERER
DAPI(4’,6-diamidino-2- phenylindole) (Fi:#fi#) <
T 4 B — BB T ORI DR 2 FEtd
5 - v . wm o k K ¥ & L T
LIVE/DEADR BacLight™ Bacterial Viability Kits
(Molecular Probes) Z{#H L7,

2.2 KIZEOEE

KIGH % LB IR 2 VW C— I 37°C TR & D 8%
F Lz, LI EORREZH L LB BHUZH
N CHRBR RS2 U7 B A BRIV =,

2.3 PMA A3

THIEIRABE D RIFHE I Z DWW TR L7 il & 0.56mL
DB~ A 7 aT 22— Y | PMA B 50uM
KON 100uM & 725 K5 ISR L CHE=RC 5 ZofilikiE
L7z, =D LED YR (¥ #7734 4, LED Cross
linker12 EM200) CYt% 15 43 RIMRE L7z, 7 4 L2 —
(ZAIBHE L2 KIBEICOWTIEE D PO E T T
S72, 0.5mL OEEKERY h—FRFx— 7 4L H—
(Advantec, fL£& 0.2pm, EfE 47Tmm) (A L=,
FEREEOSE L RIBRICIRE 4 50pM, 100pM & LT
PMA %7 4 VH —NE2ITED X 912 2mL #INL,
M5 C 5 ofiligiE L=, 5 43tk. PMA % AiadEH L,
PBS CT7 A WH —Z R T 4 NV F — " ¥ — LI
L. LED #t#+ (Global Japan, GJ-LP-30RGB) »#
3t (5 460~470nm) % 40 4y HIMRET L 7=,

PMA AFEHEORGTCIE, HED 2O FECIZ
Krapf 5 9L Pang & 9B HAW = FEB KRG L7z, AiE
DO ETIE, 0.5mL OFKIEEZ 7 4V Z —TAHiH
LT PBS Tk, 74 VF—% vy —LITBL
PMA iR#£% 50uM & 725 L9 ImLiRIN L7z, =D
BITHEF & D0 J51E & R b 4y R == CHE L7214,
LED Y% 40 /S L7, %% D PMA U Cli,
[FRRICHIRZ 7 4 V2 — 5 LT-#., %7 10mL F
22— T 4 NVH =% LT, IRICPBS % F =—7|C
WINL 33 MANT v 7 A%AT 5 % 20147 - -,
13,000rpm T 5 syl OBl a T o 72, 1m0y
IR E T 4 VB —H fECHEIR L 500pL (TR L

T EdROFEIREED KIGHE & R PMA BN
50pM & 725 X HIZ L THE A T 572,

2.4 BaclLight i

7 4 VB — S L DA OBR S O R CIE,
#%iRIZR L7z DVCIEIZI %, LLF @ 2 -5 BacLight
Ha W=,

1 D HOFETEERE Lo KIGETRZ 100~10 (5124
RLUT, FIRREEOE KR 0.5mL & BacLight 7R3
0.5mL ZJE FHAREBENTRA L 156 oG E LT
RV J1—ARx— K7 4 /v4%— (Advantec, L& 0.2pm,
BAE 25mm) (A, WESTHEOBEMEE (U xR
il BX41) @ B bl TREOADE 2T D AR R G
WA FE T D R EUE FHEE L 7= (BacLight @),

2 S BIZE IR 500pL 2R Y —Rp— F7 4 )L
—TAL, 7 /L% —% BacLight 3% 0.5mL (Zi2
LT 15 4yfgufa U7= %I OesaisesIc L v 3L 7=
(BacLight @),

2.5 DVC(Direct Viable Count)i%

DVC EiTffasy &m0 U 2 7 A% iR
WINUEER T 5 2 & T, MlamEa S LIER L7/
faZ 3T 2 51 TH 5 19, F1HOIZ 1mL O KIGEHKR
ZRY B —ARF— b7 4% — (Advantec, FLEE
0.2pm, [BEfE 25mm) TS| A1 L7z, IRICHRE 77
VX —LIZ A=Yy R(EA 37mm. Advantec
H0) |2 R2A K538k 0.5mL & 40pg/L )V 27 Ak
0.5ml ARG LIiAiRa Yedirl Ed, 20 EIZ7 41
2 —wHT, Uy — L EEML 200CT 24 RRE#E
L7ct%, 4%V A7 VT b REER ImL &2 Yo/ 2 F 4
T 10 pfEkE LEZEE Lz, BEEE LR —
RAp— 7 4V EZ—ZFHOAEEITE L. 2% Tween80
ZIRA L7= 10 meg/L @ DAPI &K 0.5ml 28N L 5 %
MikE Lictk, Wal Al Uiz, 7 4 2 —%& ik,
VST HEEEAMEE D U b 07 4 B¢, IBRE LL
IR LTS E E LD RWEEZNZNEH LTz,

2.6 DNA i

DNA o#fitHic W ClE Biorad #0711 s =2 )LICHE
- T InstaGene Matrix (Bio-rad) T{T7-72, PMA XL
% OFZEFEEN O OME Ty I/ nFa—T%
12,000rpm T 1 7[00 L7c ik, R AR Z brE
LI B4 PBS T 2 [RIEEKREEZ{To72, KIZ
InstaGene Matrix % 200pL @M L7=2%F 2 —7 %
56°CT 30 ML, AT v 7 ATRAKR I HIZ
100°CC 8 #IME LTz, EDHBORNLT v 7 AT
A Uil irBEts . BB %E PCR BUSIZHWV 2, A
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YT VT 4V E AR LR TIE PMA A&
e L7274V H—% 05mL v~ 7 uF2—7|C
AtL, % 212 InstaGene Matrix % 200pL %0 L TR
T I AEATo T, FEREK L FIRRIZ DNA ZHh
HU.Fa—70b 7 gV H—%FREL PCR KGIZH
AV

2.7 )7 ILA A L PCR

HEE O RACAHTEI O B D 16S rRNA {5 1%
4 —%4% v L, U7 NVE A L PCR %
MiniOpticon™ (Bio-rad) T{T7 - 72, PCR F#IKIZ i
SsoAdvanced™ universal Proves Supermix(Bio-rad)
MR LI, 774 =220 TUIT X TOMEBE O
16S rRNA BinfZ M RER 2 =" =P LT T A <
—Z W W2, F7e 0 TT A~ —F >y hOHEIEES]
R PCR BUGDIRESRM 2% 1 1R LT,

8. XBRRRIUEER

8.1 KGRERICHTET4ILE2—HBNOEE
PR BE D KIS KIC BacLight #7184 LYt L7
%\ A NG 21T - 7= % > 7L (BacLight D) & A
e L= RIBHETRIC BacLight 28 LY@ L=V
7 V(BacLight @), XO'DVC iEZEAH Lzt 7 v
ZRWTT 4 V2 — 52 X B~ 22 %
L7, M1 ICETHEICE > TE LN KR E OFHEK
FERAZ R LT-, AiEANC BacLight TYfa Li-H 7
VTSR A R TR & 8T.9% R L7223, Aifd
BTG LT T TlE 22.83%ICE THA LTV D
L EMER LT, ZORERITEFE D DO L RIS
BacLight /£ TlEAIC L > THIEDIF & A EDRFRE
WS, MIRESEE L TS Z EE R LT, £
Z CHOMEF RO IFIETH RO REZSE LN D
DEREDND D128, AilbiEfE L 72 KIFERIC DVC 14
Ziw L7k R, MREIRK L7 AEOEE D) 83.5% &
EWEISZR LT, B> TAHIBIC & » THIK M9 L
AR T % D1 Tld7e < . BacLight THEAICHEA S
THEFLTNDZ ERGhoTz,

3.2 PMA IR DA&RET

ARG LT KBETR % PMA AR 50 PMA
ALERRIC X 5 A HAI A~ DR B A it L=, ALFRRIC
I% PBS &tz L, 50pM,100pM O TZ
nEi PMA EE %17V DNA ZHiH L 7ctk.
PMA-qPCR #17-7-=, F7o. FIEREOEIKIZ PMA
WHERZfE L= I vEay ba—i e LTHW,
212 50pM @ PMA 2 /& CALEL % Jiti L 72 PMA-qPCR
2 X DR R%  [X 3 12 100uM @ PMA i CHLH

#1 HH LTI ~—, 7u—7OHIEES,

TR R ONRL S
Target gene 16S rRNA gene
PCR reagent SsoAdvanced™ Universal Probes Supermix
Forward primer BACT1369F (5'-CGGTGAATACGTTCCCGG-3")
. PROK1492R
Reverse primer
(5'-TACGGCTACCTTGTTACGACTT-3")
Primer concentration
200
(nM)
Probe TM1389F
(5'-FAM-CTTGTACACACCGCCCGTC-NFQ-MGB-3")
Probe concentration
250
(niv)
Temp (°C) Time (s) Cycle
Thermal step.1 95 180 1
cycling step.2 95 15 39
conditions | step.3 55 30
step.4 55 120 1
References Suzuki et al. ¥, Frank et al 12
O4E uitHE
BacLight®

Baclight@ W
DVC V

0% 20% 40% 60% 80% 100%

X1 BacLight & DVCIEIC X 5 Al L= KB
DFHEEAE G

control
PBS
HBffzK
8 8.5 9 9.5
KEBEE Log (copies/mL)

2 PMA JJEE 50pM Ol PMA-gPCR 12%f3 %
PMA WL D 22

ZJii L7 PMA-qPCR |2 X 2t R4~ L=, X 2
IZHBWWT PBS LMk EZ W 7L OREiIE =
Yk R K E iR R L TR Y, PBS &l
KICRERERHEET R DN o T2, — T, 3
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2BV I PBS BRI H W= 7 uixt L,
WIAKZMER U= 7V OREN 1 A —F—1F2 P
<, arbe— X)) HEWVFHERIR o7, Zh
ORI S MK E A NTEE, PMA BEN
100uM (272 % & ARE OMIEEAEE L, PMAIZXL D
AR ESEE ORISR RICEIEIND EEZ B
%, #Eo T, AiBEMEEARO PMA AHIZH T PMA
R 50uM DL ECOET 5355 ABIRIZITNT
PBS #fifT A2 ENRH D Z ENmhoTz,

3.3 HBRMBEAICKTT S PMA ILEE A E DS
AHIBPEEAE U 7= KIGEIRIZ T2 PMA ALER 55 &
% PMA-qPCR DU ~DR B Fit L=, PMA 4L
FRT 50pM OPREETITV, FHELDOFIE DZIILD L
LT, Krapf &5 9& Pang © 9D FikxE iz, 72
WERAED RIFEHEIZ 50pM T PMA QLERZ fifi L 7=
TINEar hr—n b L THWEZ, PMA ABRRIZIZ
THOEAE S PBS 2=, K412 PMA-qPCR T
SN KIGEOFEGERZ /R Lz, X 4 128V CHEE
DOFEFTa Y bR — UTIEVMEZ R LTI Y Y
EVVEECTARE O DNA ZEITE TS EEZ LR
%, LML Krapf 5 & Pang & PMA ALEE 5% 56
A LRSI, BE OO FIEORGEBUZ A~ 1~2
F— BRI L 7o TV, UL, EHEHDFHE
WA T 4 WE =RV E—ZT gV E—%ty N LT
F FEOIREET PMA LB 1T 5 D3t L, LA D 2
DOFETIEABT 4 VF—RVE =D T 4V H—
ZE 4L PMA LA 1T > TN D720, WUELEFE T
EROERR DNA OEIENHED LT LE-T2EE
26D, Fi2, FE OO FEFE Y 1 AR
ThHY ., > THRELEZ{To72 3 DOFETILAIEH
BREEIRICRTT 2 PMA AWBUIHEHF D O EN Kb
LTWabEEZLND,

4, &R

AW T RIBEZHEMNL TAHEEMHE
PMA-qPCR ZflAG b AR TECB T D, 7
S VB — B XK DR ORI O, PMA QUEEE,
HIIEMEEIRIC BT 5 PMA W G1EORE 21T > 72
fEE. LT ofsimng o,

(1) AP L o THREDEE A TR L C

L ¥ 9 b Tld7e <. BacLight Jefa4 % 841X
T ANV —AHBANCY T S 2 L CAE R
TELZENGD-T,

(2) AiBiEfEE A D PMA AL 35\ C PMA 2 A

50pM DL TR 2454, ABRRIZITNT

control

PBS

Bk

7 7.5 8 8.5 9
KESEE Log (copies/mL)

X3 PBS i 100uM DOFFD PMA-qPCR 2%} %

PMA WU R D522
control
R
Krapf
Pang
6 6.5 7 7.5 8 8.5

KEZEE Log (copies/mL)
X4 3 >0 PMA WL KD PMA-qPCR D&tk
iR S

PBS i3 2N DH T LN yinoTa,
AiiEfE U= E RISk LT PMA AL 21T 9 54,
TANE =KV —ICAREEY FLTEEE
PMA P ZA1TH 2 & TR EFHATETH D
ZEWIRENT,

3)

o
AR D HIZH T2 | T EHAERBREE TR
O R Y TN E L, F
ARG, FHARTIEAI) AR SE CRRIER % 16K
06559) D3R & AFTATPIE LTz, T ZIZFL LTS
EHOBERLET,
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1. [FL®IC

Rk 23 AEREICBIMA LT\ Fm e L HER E 0%
TRIX TR 29 4EEE T 74 B L 72D, ZORHIT /T EEEo
BEARE TEARSERE) GHADBERB)OIY AT
HY ., BEAEN \FHREORZRE BI L3 575
Thb, ZOEHEITH>ZLICEY, BFEDIZFEAEE
FNTIE TR FAEIL, BAROS « b2 REN 72 B
fRZ1Ed, HLETH#E L CREDIATL O TIER L, TR
L O Al L CHED A ASUL A R . FiZ
BIFDHDIENFE—OBRETHD, 2, NFHR~DEH
BRASTE DGO S Z OIFEI O HROONE D TH S, N\
FIXREMICA T, TEENEAOD R THD | N
PR EAMEN & DR ROME 3D Th7eun, DX
2 72 )P THRAZH L TORFHOH DM & 5 AT
D, AFETIE, ZNFETOWMYMAEFENTDHE LY
2, [BlEERD LA U DRENRH TGO
THET 5,

2. THEMEOEY A

PRk 28 AFFE, FIEIE e D HLY fHA T, DEREZ 8 L C
Iz HDEESHE) EEEL, NFmick s DA
WEMREREHE ) FEOBKEZ ST T, TR Ok
HEEE LT, NFHR—Z NV 2a—TT Al E- 5]

CAF, NEoH NTT 2 FEFEE Uiz, AREMIE, AR
FANARMEREZEMFEL, @S T 572012, BNEWH
PSH SN 7 28R CIIS VTR L ORI ETTH Z L T,
R B A2 BB D 2 L 2O HE LT,
Flo, ARBEAEDIFEAEDNEET VT HE TH DN,
HOFHH - A, R T U7 Ok E M AT
FNTWRNT Enn, NFTTRICEFAETZHRRE
fBZFEN LIz 0BR L H -T2, Bk Tl
ThHolzZ b, BEEECORMIIINZ., BFET-
HITHETREARNIC L COESHREDE LT 5 =
EldTcEl, (D

2 HEH L7 DR 24 AR G RIRBER Ok & R T,
S EHLEO NIob) OO AILBEARIEICE
L72Z & TEHEAOSHOBEICLY . < ANEDSm
Hlirole, REHE X, FEBFOREIZLD,
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