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WM DAERRT 2RI N T LD X BRETHIE

TBORTEZE, BRI T2, UARIRSE?

"I TR B AT A TR, P TR AR TR,
S PhiESE B B

=g
REETIIN T B ER T ET D NFAXI RUA VOB ERZ T HOHBIIH LT, X FREHTHIE
AT o7, ZOREFR, LD &75@%%#&7‘;07‘:0 D RTFAXI R A vOEKIT, LEDT 73
T A MEETH D P, Fedmil i iV IE ERE OfEda TS 5, )82 7T HOHBITFEE LThH
w%%k%ﬁ&??:%%b%m@/ B Lo TS, I LEHOMAET 2L, FLLTroa
TA MEE L 2> TWD, Q)Y v TEHDEImIER LUK Z 7 HitOBEO RV E Tk, FrEDT 7
TF A MERETEDOEHTE— 27 MEAER~DT NI T M5, ZOEBIEX, A hrrFULA
DB LN SN D,
F—U— R RNV T LA XBEYHIE, 77374 b, IV A b, NFAXFIRNIAVEKRET

1. &

il

EHE L TS VX TF X IR T EORIEMICET 5V Tk (R ) OEEE (BEHK)
Th D1, MKDRFRZ AL L TT —7 K, FIR, Bk, SRIRZ Sk 4 20RO B 2T L T
RET %, ARIGIIAENICIESE TV DB RE L TN AW T T v 7 b U BEARIC K AET S
K# (RAKIEY) %6 &, EEMBEOBEICX > TAHIKIERK E IV D A 2 B L RBEKSE
AT D XD BREAFEREZEDAIRICEISICE > TAEL S EENTWD Y, S TOFKIL. £H5ED
IREETI V0 Mk TdH D [Aragonite : 77 24 b (77 VAR | T, BEOBAREE TSR
T I A MEROESHE L o T D Z ENEHLIMBMON TS, LnLIDT 73+ 4 Mk
WG TR I NS T DD THHELREMBE TH Y | 470CLL EOERBRE TICS b3 & iR EE TR
TE R ZERRKS O [Calcite : WY A b OFfa#E) | (26T D, AEWHSRORER T VT Mk
T3 FRETHLIN, —HOMETIIINANYA FEeT 73 A PBNREELTHDELORH 5,
THMNRET 2T LS 0o TRV, THEOHEENMIET LS CIEEBEDT 7 A5 A b
W& T, ZOMOES TIHRBEDO I VYA MEEL 2o TV, ZOBMIZE L T 200 45 0 HER
EEDNTWD [TTaF A b—AuH A M ELTHLNTND Y, EREAMRR RS H TR
WS, REEZVE LT OGN EEEDT 7374 N ThAHZ D, MELOBENTEIND,
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FE DT HOWNIETAROID K I =R DB B 2o D80 FIER L, TRy~
:®ﬂ%ﬁﬁ%ﬂ%ﬁf&$ BREEICBT DA T TV DY 9 Bt o 3Ry v T & R T
FREEAR L &E?é=%ofﬁ%<ﬁ%f¥é%@%ﬁoﬁ W= R EIck>THHERLTLE S,
PRER T L 7 B ODRE A LR L OBUREZE XA, Y U I ERICBNTHLEREZ T HO X 9128
Eﬂ%%ﬁéﬁ&%o@@wﬂﬁkfﬁm%mwﬂﬁofwf%Kﬁﬁfi@w L2rL, 2T ETE
T I OB O AR A FEMICTHE LI2BlEA s 7= 5, £z, T I oaRKIEOBI K FIC
EFENDEE X ALY B EEHICE D AA TS & &, HIAIRE OB\ N~ 32 T70 ok
Y AERRE LTE R A L B EOHERBL O KBEE B OME /e ERERA LTINS S, 1k
T TOFREIERK A I = X DML B EEH LT D &, Bk o I3k v- o gk~
TREDN RN Jeiffl] & ARAM & CTIEAEREE T O 0 0B@BNARO LD RetEbH 5, £ T
AW T, SR EIORE G DR E 2 S0 H S d XERETAIER (X-Ray diffraction method :
XRD) ZFIH LT, By THEOEMEECHONCHRET S 2L L L, RO DICHoE
LA T HOHRBIZOWTH XKBEPTEZEf L, 77 T A b =2 A MNIEOHR LT 7,

2. HEMBIOERGE
2.1. By aER

BB O T ERKIE, B 1 IR T X9 e 400mm O F S AXF I KU A 2 (Acropora
intermedia) O'EHTHD, T DO MFAXI KU A IR DU KK CHE IR TW2b DT, flE
(272> TIIKIREE DR LICRR B S iz ki CTiThh, E@#E&%Lft@%%m TR d L OV
FELZRNEE, BN LORIE L LTz, Zeds. IRAHE 2 6 Jedimili /3 iz 5 F TITEET 5 R I
E BBUORLIFETHD, ZOFKICENT, M2 (a) (IR X925 @EFroRlEREFTZ2E L, /Ml
FREVIWTEE (=/v F— MC110 &) ZMW T, #&Fob & 2 (b) (RT X9 ITEKEOHLAHT
DD 2~3mm OFEREZE H L7z, ZOBE, Vo TEEOE T A5 5 K5I Z R T,

2.2. AETHB

tegsetgr & LT, X319 4% 7 H (Mizuhopecten yessoensis) @ Hix s HE L7z, ZORFZ 7 HIZ

15mm

(a) Sampling position (b)Shape of sample
Fig.1 The skeleton of Acropora intermedia Fig.2 Detail of XRD measurement sample



MRl diR e o 5 (2015)

Ab A B A B RIS R IR e ORI THIEIRIC K> TSN b O TH Y . HAEORHED B 46 5 4
OFH EHERIE D, 5L BHRDOFHTOGED TERH (E0<) ], 5L bHORNGEN [k (5#<H
Thd, ZOZKOHBENHH 4 (a) (TRT XD ITHESWE S ZARDERE (—ARIZEHS %
. b —AKITHEMER D ZE LR ZIREL, £ I0LEMBICY 7Y > 7 R E %&EL
7o WEONND 15mm OfLEZ No.l & LT, & 275 10mm [flgE Z & 121 X5 5mmx5mm D4
TN, o3 ERERRIZ/NVETTREDINTERIZ TOI D Y L7, HAEMSE LT e iEiilE, A2, A3 B XD
C-2, C3D4fEMTH D, RBAEITHBZONEME LT,

2.3.  XHBEIHE

X BREHREIC I 5 1R R ERTR O X #RErEEE (XRD-6100) Zf£H L7z, HIEZIE Cu
BEKAAEM L, B 50KV, B 35mA O X BRFEAESRM L Ui, Eio, MIEICEEL, Ni 7 4 v 2 —
BrO2mm o2V v M Lz, F=F4A—% (20) OEERIZAT v 74 0.02 deg. BENEE 1.0
deg/min & L, 10~80 deg D#HiPHIZO>WTEIFT 7w 7 7 A L ZWE LTz, B 7 NoOkEIL, X6 1TR
TEBVICERE Lo, PO THENTZHEIRERQREHRPA & 725, 7ok, JEICLVELIZ X
i 7rm 77y A 0%, 7V =7 & (PatView”) ZEMAIL T, Ny 7 7700 FOBRZE, Kaz RE,
7 —F E{7o7=, 55172 — 2 1L American Mineralogist Crystal Structure Database : AMCSD ®’
(IR SN2 IRBE IV T DT T A FA MBI NY A FOE— 2 & HBRE 21T > 72,

Outside ~ Inside
(@) Left shell (b) Right shell
Fig.3 The Shells of Mizuhopecten yessoensis

The site for attachment of adductor muscle

(a) Left shell (b) Right shell
Fig.4 Sampling position and shape of sample
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Fig.5 XRD measurement equipment. Fig.6 Example of sample setting

3. BIERER
3.1. YV rrIdF#

Bty 2o XREr7a 7 > A VER T IRT, £REICE, T—%X—2 AMCSD IZH 5 KT 7
dFA FOTFT—=ZIZONT, FHEHFTO (11 1) BHfE—2 % 100% & KL L- e — 7 EL
ALY, BESHEZER a7 7 A V32O E— 7 MR L IEE - L COiuE, JlEReHE T 7 2
FA POFEREETH O ELRERGMNN T U F DMTHAL TS Z EZERL TN K T7ICBWT,
KA Position 1 & A3 083 B /D Position 2 D71 7 7 A VAT 5 & miFITITIEEL L o
TS TR S VT AR ORI L & bR B LT\ D, 272 L, [BITA 42.94 deg (21T
%5 (220) @roOEIPTE—2 &, B 4590 deg (2812 (22 1) EALOEITE—27 25, ¥
KRB O HLD LY R0R@EmO DL o TS, ZDZ Lid, X MEPHEREATCIE (2 20) £721% (2
21) OFHMEFSTZREN, BE IV ELGFELTVWDLIEEERL NS, 728, 48deg (firDE
— 7 bMRRAEOE =7 L0 @ Lo TWDR, T 25 20O —2 (04 1) :4835deg. (20
2) :4851deg. MERVAG-T-HDTHY | BLmOFEETILAV, HEL T, Position 1 35 X U Position 2
DIERETH D . 43K D Position 312E B 5 &, KA ZEM 1T Position 2 L HELL L TW 528, BT
07 7 A LD 42.06 deg. 62.70 deg 35 L 18 75.16 deg (2 I H[A] T/RT L D ICH7- 72— 27 Z24E L T 5,
FELZOE—2%, 77314 o E—7 EiFd—E L2, ZooEPre—2 %, Position 2
THDOTMDIZELTWVDR, S HIToF L=k OS5 Position 5 1238\ TEDFRE N —B L &< 72
STV, bbb, ZOY v IOEMITICIE, FRD 3 ORI e — 2 Z R ofkih O M- B FAE
LTWbZ &IZhd, —hT, i L7250 o5l (Position 4) Tid, MH[B] TR L7 E— 2 035580
bhbd, Z2OE—27I3—R325LEOE—V[AILFNLED L5 TH L0, N7 7 24 ol
i (220):4294deg, (151):6339deg, (400) :7685deg & —FHLC\%, 2FV, ZOH
FIZAECEE—2[AlZ. 77 3F A FoEYTHE (220), (151), (400) D=0 —7 MEA
BRI~ 7 N Licb o HERI S LD,
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Fig.7 XRD profiles of Acropora intermedia as shown in Fig.2(a).
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3.2 ARETHB
3.2.1 FEZTHBH (E#)

ek ® X MEHTHIER R Z XK 8 1R d, ., MMM — 2712 oW TR 2728, BIYsRERN
0~10000cps F THALAKL TRLTWD, B m 7 7 A /WZiE AMCSD (28557 7 354 FOEHT
%” TV A FOEFFA O IZONTR LT, AR CIHEENME A2 BL O A3 ICEAERFELTH

o WESHNER M I b WIENE TA-1) 2B W T, BAHA FOREREETF (1.0 4) :29.42 deg
@t—&#@@@ﬁﬁ;mmfﬁﬁ_%< VT (01 8) :4754deg DB — 7 NiEETE %, (01
8) DE—=JFT —HF_N—RZHARTHEICE N LD, HERWNEROBED AT < 1 2 O JF AN HE
DR L TWD EBbis, 72, 77deg I HEHTE — 27 DGR TE 208, ZOME TIEI A
F (128):7295deg EHEEDOT T T A MurEARHEL THD ., AP A (128) OE—7
FRELERIEF TN SN E 2B E TN, BELL T 735014 bovr—2r 72 Ebilsd, 7. 58deg
FHEIZIE, AMCSD IZRE#H ST 7 35 A MR b N NAY A FORPTA & IE—H LAanEe — 27 237
ELTWD, ZONMEDD BREOMNELS QIEME A2 BLORAI) BT, Eii7e 77 A
wik%<£k¢60ﬁw%4b(1o4k(018)@Eﬁ8—7@E$®WWT%Lk£5K@%
WD L, ZoRbVICTI7 T34 b (002) :31.17 deg DE—7 REAEICEHL 2D, o, &ZD
58deg T DB — 7 HIHI LT=, BIEMENLHA O A-4 2D EINY A NeT 734 o —7
PIRIET DL O, WENME ASIL/DET 737 A FOEHTE—2 (%37 deg & 77 deg D
LOERERONRL 2D, —HT, BFEOMNEL TORWIENE B 245 &, JIEMEIC L S35
ol 7a 7 7 A vtipoTn5D, iz, XD 58deg DE—7 LEERTE 5, WA A FOE—7
OHTRIZER L7eWDIE, 47deg D (01 8) BLW (116) ODE—27Thsd, ZOE—7IX
Fed | 2D AZHEWBA T A EMIC S 5, EMENE A, B & HIZ 77 deg fHEDEFTI E©— 27137 7 =2
FA FoEFrE—7 EEbndn, A-1BIOB-1 Tik, KAEMIC “Unknown peak” T/RL7ZE—7
NEL TS,

3.2.2 FETHB HR)

feN T X AREHER R4 X 9 1R T, HAEOAEMEIXHENMNE C-2 BLOC3 THhDH, A
BIZRBW TS EFOMENE A2, A-3 LRERICEEMET OV A (104), (018) DF
Pree—r MBEICED L, 2ofRbVIic7 7354 8 (00 2) : 3117 deg D E— 7 BEEFICEHL 725
EFNFEO DD, 72720, ARDIFEHINT 7 A hOEFTE—27 BNEVMEANCH D, BEORHEL
TWARWHIENE DIZBW T, AN ZRMEENIAZRONENE B LR LT ATEAE YA M
DOEHFENS DR TH D, F-. HIENMEIZ LD 47deg D (01 8) BI® (116) OE—2

DEALBEEBPL TS, AFICBWTHHENMNEC, DIZLHT T 73 A bolliie—7 L Bbihbd
Tmmﬁxmt~7;%EﬁékpakioDdfiﬁﬁﬁmm%5okoﬁw7ﬁﬁM6oém:
L < RD L 42deg (LI BT E— 7 1%, BEORIWITEED C-1 B8 LY D-1 128\ T, “Unknown peak”
TRLIEEICEHERAEM~ T FLTWD,
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Fig.8 XRD profiles of Mizuhopecten yessoensis (Left shell)



Bulletin of Okinawa National College of Technology, No.9 (2015)

Aragonite Avragonite
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Fig.9 XRD profiles of Mizuhopecten yessoensis (Right shell)
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4, B

Bty ToEK b NNIAZ T OB X BREPT LR, &2 7 HiXEE T L > T
A4 MR ET 7 T4 MERDIRAE L 72> T, ¥ o FITMEFEFTIC i%#?72%4%#%?%
DTN oTc, LU TOREMEE LA LSRR, M7 DA CRLIEE—2 DX 51
TS A N OEHTEHICE S RWAENL ORI —7 MR I, 20— 71343k, l%mfrbt
77 a4 MERD (220), (151), (400) NHDEFFEEEEDID D, ﬁ%ﬁ@%@ai@
—EOFE R OEITAPMEAER~S 7 FLIEbDEEZ NS, KV TOIIITEE CHAENEIER
kkwb:kﬁ\7?ﬁ%4F%%ﬁ%&éﬂfﬁ%%%ﬁﬁOTwﬁwkwa_ET%D\#/:@
HRIEEICEE L T D aTREMER R, S BIC, 77 24 MESEOEYTA KA ERl~DOEbiE, &
X T HFROBES BN ORI 7 1 7 7 A LBV TH “Unknown peak” T/RL7Z K 9 ICBIE ST
%, RETHOHBREN, SBRIOWUENME A-1, B-1, C-1, D-1 bRV T LAORE S ZTE
T % &g AU, Bt o T & ERRIC, BIHTA OERA ERI~D 7 MIFBEREBEENH L LB bR
el

XAREHHIE TIX, FEFAN TROT T v ZORFFMHED ZERmbnTnD Y,

2dsing=ni o 2d=—4 )

sin@

ZZTCd: TmEFERRE. 0 7T v A (S ARA=REA) . L X BER. n s R ETH S,
A0 PMEAMIC S 7 M 5720103, FiaE R d P RELSRL2TNER BN, Thbb, K
B& 7 v 7 A CaCOs ST D IR 1O EN MO JH I E# S 720 b L < I JZ 237 -1
A VAN THRERFE T RIBDNIERN S T2 DO EHL L0 Th 5, toCEkick 5 &, WKPIZEENS Ca Lh
A DA Calfl & BHT 5 Z & TREEI LY T ADOTERRICHET 5 L @E SN TN D 12 Bl 20X,
Mg FIZBI L TliE, Ca & Mg @ mol s o TEH ORI EZ B T L, Mg OFEIG1N D7 7
LT T A A MTIERL ANV A NEELEMICERT 2 X912 513, A hORSRIZE LT
I, YA FOEEFE THD (104) :29.42deg ([CHERTHIZL V., KT ITRLEZY > TEKRD
Eﬁfn774»f%@@%€~7%%%#é& HEMNBEIZ L ST IEFITHOT 0 TIEH 55 30 deg f+F

WZEHTE— 27 RO LD, fENIC WCRDEENH D ERDONDN, ZOEITII<bTNEEZ
%ﬂéo F7-. Mg D51 12 TES%JD FIvT 7 Cad 20 LD /NS WA HEDN NS, T
72bbh, Cad Mg ~DEBIIE—7 ZEAEA~Y 7 hSEHZ 0 KAE[M~ 7 FEED D
L ECAAN

WKFIZEENDRFOFTYH, EMNREEI NV T LEERT HERICRKESES LTS & LTHE
HENTWHORA BT TAS THHIY O SrixCa LV EFERB/RKEWVICHL b5,
Ca L RGICHEMT HZ ENTE, FLEBREVNKRICEETLIZENMLNATWELY, ZDi=H,
VAFHNIZEEND St OFRNMIRERET S 2 LTV TERIEZRREO KRS bR FEEEZHET
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DT ENFRETH Y, WEOMEKRE ZHER T 572D DR L 7t > TS, AMCSD 28175 Sr &5
UT?ﬁT4F®E%E—7%ﬁETék”\(220)Eﬁﬁ_ﬂbf4ﬂﬁmgfhb\ﬂﬂﬁ7
T 3AFA hD 42,94 deg ITHARTIE & A EENRZR, —FH T, AMCSD |25 £ 415 Strontianite (SrCOs)?D

(2 20) EHrEICHT HEPTE—2 12 4155deg TH Y 18 77 A MIHARTHOT NI R
I 7 LTV,

DA FULOEE L HEHE— 7 OZB{b A BT, AR TOL O IZE 2 6N
Do WRET HBOBEOHB N E L O o 0 edmilrfs  (Position 5) To XRD JIERERIZIHBWT,
WG 42 deg AT & 2[RI ' — 27 M BRI~ ) L 72 Bl 2 L C 77 deg AT TR A M A~D
BE), b LUIH e — BN EUERE LT, WKFTEMDBRBEI NS T L E TS DERIZ
ZHL Y A AT Strontianite (SICO)Z B LTcTob & B X bivd, Rk INERT 577 34 |
IR (B L<IEEHIR) THZZ Mmoo TRy 1O REDEIPTE— 7 23@& < 7g o T BRI AL
WIENCAFEDHAERM L7c/ed & EZ biLD, L L 2o E— 2713 TOEiN bS5
WS TNEL o TND Z &N D, BET LIS TZ O OBHERF B OZERZ D 5 L 91T
T 7 I A MEREERT D E L BT, MMOEEENELL D EEZ BND, Bt TS fHE T
&> T, Position 4 TITHHEDEHTHE NG D E— 7 BRENHIMN L7z b DD ARAER~DOE—27 D7
NaE UZehnotz, Z ORI Tid Strontianite (SrCO3) Tl 72 <, Ca & Sr OJRTE L 7= Aragonite % JEZ %
L7cbEBEZOND 5% T AEROY TNV EHLT L & I, =1L —20 1 X #5504 (Energy
dispersive X-ray spectrometry : EDX) 72 &% W THEZR D MET 2R A5,

5. f&

i

et v TEROMBMEERED R E LT, ROV VT L EERSETHEHREIEKT S M AX
2 RV A ¥ (Acroporaintermedia) Z x5 & LT, T OEEO X BEFTHHEEZIT-> 72, OO
REE T L 7 DA TERSY &3 5% T H (Mizuhopecten yessoensis) O EligklZ ﬁbf%ﬂ%®XﬁEﬁ@
ExEAToTe, ZORER, LTOZ ERHLNE T,

1. MTAXIRUA OFRKIL, ﬁfﬁ@??ﬁf4F%ﬁ&iﬁhéﬁ@ﬁWVWAT%@\f
TED TN A MEETIZR, SEiEB ISV IE SR E OFSSL AR [\ D EA 3 3 5,
2.ﬁ&?ﬁ@ﬁ%mikbfﬁw%4F%m@%%f%éﬁ\7?ﬁf4hﬁﬁ®%%&®ﬁéf

Ho, HFEOMET 2HEEIE, E& LTT 7304 MEETH Y, thofER & 1T LM RS,
3. Vo DTS, B2 T Hk OSSN WEEETIL, BEDT T I A MES AL D]
fre—2r 0, KAEMA~DT NI 7 N5, ZOBEBIL, R END A harF 7 LD

EHERIS D,

51 FCHR

1) 8ARIE, JE EMAY B 1EREY o T O A IRKALERE & HERER BT A # k92 88, EDOMFSE, 21 (5).
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X-Ray diffraction measurement of marine-derived calcium carbonate
Kiyotaka Masaki ', Naoko Isomura?, Hiromi Yamamoto *

! Department of Mechanical Systems Engineering, *Department of Bioresources Engineering,

3Okinawa Churashima Foundation,

X-ray diffraction measurements (XRD) were obtained for the skeleton of an Acropora intermedia
specimen and the shell of a Mizuhopecten yessoensis specimen in order to investigate the crystal
structure of marine-derived calcium carbonate. The results implied the following conclusions.
(1)The skeleton of Acropora intermedia is composed of aragonite, which is a metastable crystal. It is
also oriented along a specific direction located at or near the tip. (2) The shell of Mizuhopecten
yessoensis is composed of both calcite, which is stable crystal, and aragonite crystal. The region
containing the scallop adductor is primarily composed of a structure formed of aragonite crystal. (3)
The diffraction angles of certain aragonite crystal planes were shifted toward lower angles near the
tip of the skeleton or the hinge of the shell. This result suggests the influence of strontium present

in the specimens.

Key word: Calcium carbonate, X-Ray diffraction method, Aragonite, Calcite, Acropora intermedia,

Mizuhopecten yessoensis
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B

R IR K 5 CUNHE U 7 BEARMEFL T B2 DWW T ZIRESR O3, 35 XUV IRNA BE O ITS 8
O RSN 21T o 72, ZIRERDET LEKOHEREN TE DI OW T LIZEZ A, B
— VIR GO CAEER - HEECX 2 Z LN o7, £, 5670 ITS fEikE i 5T
— & )26 BLAST (2 X D MHRIMEMNT 21T > 72 & 2 A, 7 > X%/ Cantharellus cibarius (Z 99.3% ™ fH]F]
MERL, O THEWERE CTH D Z LRI,

*—U— R : ITS f#ik, Cantharellus cibarius

1)

&S
WRBIRACKBIZIEFA v — "R INS2BAX 7 aB4AE L TEY Mt TIIBEIN TN S,
BINLHEICHT TIRESNTWE LI THY, T TIEIRELALICLTRENTWD, AKEH
HOARZA - ARG, REEOMANICZOXA 0T —RONELZED S, 1407 —10
EBICHE 22RO TAKEOHA L EEZRHE L., At —"BEMEEZ LD LIHIETITT
R 2UXa VKR TEOONDZ L E -, EOLICHICTOMEMY AL T 2L Z A,
ELINHEFRANREE STV LR TE, COFEEHZ, Z0ZEnbX A aF—"0HARE
(ZBR A2 T 2 7o APAHIRE RS KON EEE I, BE—E, J)IEE (WIS AEMER LR &,
K7 MERESA T NV—T O E B (HEIEANR 7 N AEWRRIR B R 18 4 S SeiEnE) %
ZF T, AKBOBESFESOKRIBLEE 2MAE LIZ, ZOFRE, MHIELIZ. 4 10— R
IIERZ ORI ARRIBIR T E OMEN TR SRS Z L. T2 bF A 0 — _FEEFRI IR
WA VERO TN EER L TWEY, XA vl — BRI, TOTEEKBIR - @ - FH0
BERIR NS T X GRS B SEICEIG LD EHESND, T RAZFITAART
EHFEVRUADBRZNEOD, BATIEEILKAONZERZEAX  20—>2ThHb, TOLDEY
TREELIT VAR L, T U AEOFY 2 FFo, BRPRWEDEBCKTIIARDRH L3, 1
[CHIEID & OIXRRWIED D TRAEN RN TSI R SN T RWE ZE T v XE rin~>y #r
RR VAV ELRBRICEESTEEELE LT AZMLELE T HHEMBMEX ) aThH =0, N
PO CTHEL WM Z Lk 58D THDH, 7T v AZ 7D NLTHEFZ OV TIXE. Danell & F.J. Canacho
LD TEEBROBRETRH D OO, FERES—ADONTHEEIIITHOIL TR,

BloCx A nd— "7 o X% rRfk, T 21E00 CREZ IIRE STy, & ZAR
AR DK BT IR O BASR & ik 3 e SN CINECT X 2 TREBITE T I BAOBEN TH 5,
FDI=0, BIGEE AT TIBANO XA 0 F—NER(E - FETHLEENRBDOOND, £
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T, AT, £ A 0 F—R"NEWECED X ) RBFHESEN R END DM, REETH D
BREHEZ, AT —"OBEORELZITH)> ZEE2HME L, DNA fifiT21T-72, 512, ¥1
2= N THEEORTE FIERHE SILTWRWBLRZ B E 2. AR TIE, A v — 30 N TkES
B esr 4 5720, FEENSEAR DS 2R LT,

EBRAH L F

1.1 SRS L O

XA v = NFEEE, AR PAEMHESERORES Th OPHIE-BREZDMATH DM
RKEEY THGW2We, AKETIE L7 BEZO 73K % ACICRoTE L, EHIZHER
Wt R X OYRREBIEZICHE ] L-, —EBIE-80°C £ 72 1ZIR A% 35 CHMFEIRTFE LT, TR IRTEaBH T,
RO OFHRSCS 7 A DNA HHIC W2, m B REELT e 7— R7 v R~ L2 7 7 # PDA
IEFERIER L R NA Ry 7 AIANA R Ry 7 A ¢ 23 B iERET % 21X Fluka BioChemika %
BRI A 47T ¢ B AR R 2 A\ 2, T OMOBRIEITECTIRE LW IR 0 o s
itz T2,

1.2 B30 & ek

T-REHARE D OB IIT, T A AR (20% 27 /03— A 05%T B A AEE, 2.0%%EK) |
LUK M ] (1.0% 27 /02 —Z, 0.2%A —A b TF A, 0.05%K KA RF v 7 Z® 1.50%
K) . KT R THXFA b —REXREH (04%FKT hZF AT 7 b, 20%T F A ha—A, 1.5%0%
R) | BERREREM (1%EX) O 4FOFHEEHZ e, BEESAED OAEFTIH O 7=, #E:H
WZI1E 50 pg/ml 7 U L 50 ug/ml A kL7 kA vk L NS00 pg/ml OIEVER & Z 7,

FEa o2 IRx—Ta R ENEE X LD FFEEPLE GEE A ATHS mm x 5 mm x 2
mmiZEl 0 L, I 255 BICEESEERE LT, X774V ATYy Yy — L ET7 X2 EEEL 20C
TR L7, AR UZERE, B8 Lom AUl L, # LB HICERE L CREMU L7,

1.3 PRI K ONBAMMERIC L 5 TP Re@l 2

TEA AR BICAT LR R AR L5 A XA CHEBRICEID L, AT9A4 KT TRLD
N—=0"T ZDRITHEEFIA LT FESRIR-EEHE) &2 BT P BAMEEIC K 0 Bl U, Felc BN A
DT TREEDEELZBIER LI,

1.4 %7/ 2 DNA OfhH 3 X O DNA H5 5B O it

XA uF—"OTFEERNS TaKaRa Gen & 5 < AR (¥ 4 Z /34 4) T L7247 . DNA %
B L LTV, PCRIEICE D 588 #4&Te ITS1 & ITS2 fEHE 4 H4ME L 7=, PCR (. 0.5 units ?® TaKaRa
LATaq™ (&5 T34 4) . 0.2mM D4 dNTP, 2 ul ® 10xPCR GC Bufferl 3 XN 1 uyM D% 75 A <
— %51 20 Wl O TITo 70, —~¥ A2 Z7—XPTC 1196 ! (BIO-RAD) Z L. 94°CT
143 IBVEME LT=1% . 94°C, 30 #b (Z5ME) . 45°C, 308 (F=—VU ) | 72°C,2% (ffE) % 30q]
MR L, %2 72°CC 10 o E MG 21T > 72, PCR E®) L TakaRa SUPREC™-PCR (% 171 7 /X
AF) LY, BEL WD T T4 ~—BXOdANTPs 2=, ¥AM L7 by —F L ADT 7 L— b
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A L, v—4% v ZARRHE DTCS Quick Start Master Mix (BECKMAN COULTER) @47V‘, DNA
V= v —RETF RIS X5 A CEQBS800 (BECKMAN COULTER) CHERFIMBIHFT L, 2B, &
EE A L7 ITS Rk T 5 4 = —i3 . REEO ¢ bFIC 75 O tRNA BEF K RBEL Shi ITS1(5'-
TCCGTAGGTGAACCTGCGG -3°) & ITS4 (5°- TCCTCCGCTTATTGATATGC -3") C¢dh 5,

1.5 fHEMHER SR & RbeARHT

B LA —ROEEEFIF— %% b L. BZA DNA ~A¥ 7 (DDBJ,
http://www.ddbj.nig.ac.jp/Welcome-j.html) 8 [Fl44: 8 5& ¥ — ¥ X (BLAST system.NCBI-BLAST 2.2.18)
T Altschul HDTATY XABGZ X B3HEEREEIT -, £, TOBRPLIERLBALNSE
ZERF|7— & % DDB] DEFEEF B L UHREMIERY — X (CLUSTALW system, CLUSTALW 1.83)
THRELP, X4 ai—ADRPIFT—& L L biT, B 1ILRTEIAT—F IOV TGEBEA KRN X
DR EER L, 2, REMITICAVEIRNL, 588 2 ST ITS2 iR & L,

1. RSEMEHTICHOCIEEST -4 (TS §K)
EE DDBJ Accession No. ﬁ'r .' f% !
AB453024, AF044689, P |

Cantharellus cibarius
DQ200926, EF546767
Cantharellus formosus AF044695
Cantharellus subalibidus AF044693
Craterellus cornucopioides DQ205680
Craterellus tobaeformis AY195573, AY195572 L %A mf—/SFRHE
Ramaria aurea AJ408387
Ramaria apiculata AJ408385
AF377055, AJ292294,
Ramaria botrytis
AJA08369, AY588247
Ramaria flava AJ408364, AJ408367
" . " AJA19201, AJ419202,
is aurantiaca
Pygriparcps AY854067
2. TEZREH EOEHS
FWh R

21 AFLEX A o F—A_FEEOHRER

RKRIZBELTWATD, ARTELTHEDOKE SLBRARRTH S, 1LERTERD XS
i, KESZBLLTLTHEL., AETA Y LOL Y RBE LR (EE1~5 cm) &, HEHX
CHEVWHEDOHE b TV, B, FftRFEEMLLR 7V AROBREANR L,
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22 ¥ A 2 F—ROERDOBEHE

—BICEZA S TVW5 PDA I COERDBRIZA LN T, BRBEXEHOLRAROMRL 2o
e, eV DOEAKBICHVONI KHERSH TR, 1 AR Y CERE LA ON5AVERIC
2V IABERENE, U3 AR TR, 20 80 1 ROV A gEN S AME Y CFEE
DL A VW ERAOMBESHECEE (H2) .

2.3 BRI L UNENRERIC L AW IREE

FEESHOEMEREE 10% Y UV e — L eHkE L OENRE XL FHERSECRET D L, BEERN
10pm ORRAFREEBBRINE (HIE) , Eho, 5 7 4 ABEC L 5 FEESROERE
FopmE) 23y R LRELLL A ROV EHRARICERE T HHFESBREINE (H

3) , BEREERNL, 2MLEERCOWTZ T rEeNEB I (W3EF0W) ,

3. ¥ u—AOERBES . JWT () . OFOFLETE (),
R LIEARDY T TS (HOW)

2.4 %"/ b DNA DO X (X DNA HERF DT

A F—N_TRELIDVHEHLAREADNA 25 L LAPCRIZEDV#M 13 kb DE—DNA 75
T AV hOREEHRG LN (X4) . PCREYOEERT|ZMITLAKRIE (KS) RLE,

(kbp)

7—711— PCRE®
4. PCR ESHOBIKER

TTCTCIGRCC TGAGGTAACC CATAGTAATG ATGATGATAA
TGATARBATTG CTAGTTGARG TCCAATCACG CATGCATCAT
GACGGTCATC GGACGCCACG AACAGAGCTE CCCTTGCGCC
CCCAATGCAG CCCCAARGTC CTTCRACCCR GCCTTGTTGG
CTAGACTGAR ARCCCCAATC AARGCRCCTA TGACGGTCAM
GGEGECTTGCCA TAGCGCAGAG CCTGCGTCCC CRATGCATGC
TTCAARGTCC AATCCACACA ACGCTTGATT TTARGGCRAG
CCAGAGCARAT ATCACCCCAN GCAAGCCCAR TCCCCAGCTA
ACCAACGGTC ACACTGGATC AGTTCTCATT ACCCTCAGCC
AGRGATACCC TTGTCTTCAT CCTCCGCCAG CGCTTTGGRA
TGGACTGGAA GGGTGCCGIT TGCGTTCAAA GACTCGATGA
TTCGCTTGGT GITAGATTAG AAGTGCCATG CAACTCACARC
CAGTTATCGC AGTTCACTGC GTTCTTCATC GATSCAAGAG
CCTAGRGATC CATTGTIGARG AGTTATCTAR RRACCCATTG
GAAARRCTCA GCTTGATGTT ATAGARCCTAR TCAGTCAAGA
ACAGGGGCAC CGCETGTAGGE TCTAGGTCCA TGCCGEGCCA
RAARCAGATAT GRCCCCCTGG RCTTRCATCR ATTCGTCGRG
GCCCATARCT TCAGACGAAT GGGGCACRAAC GGRAAAGGAGCG
GGTGCACCC

5. 4 v} —30 ITS EiROEER
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2.5 tHIRIMPERR SR & SR AREAT

¥ A 1 F—/30D DNA BB FIENT OFE R, A 7 F— 3@ ITS HI LV < -292@ Cantharellus J& ®
ITS fElk & EWFHRMEA R LIz, 20T, 7 > A& 4 Cantharellus cibarius OESIT — % & 13 99.3%
OMEMEEZ R L (K6) |

F 72, ClustalW {2 X 2 R#MAT 2470, FERR L 7o SEAR R 2 [ 7 1278 L7z,

Query: 1 ttctctgacctgaggtaacccatagtaatgatgatgataatgataaattgctagttgaag 60
Sbjct: 1398 ttctctgacctgaggtaacccatagtaatgatgatgataatgataaattgctagttgaag 1339

Query: 61  tccaatcacgcatgcatcatgacggtcatcggacgccacgaacagagctgcccttgecgec 120
Sbjct: 1338 tccaatcacgcatgcatcatgacggtcatcggacgccacgaacagagctgecccttgegee 1279

Query: 121 cccaatgcagccccaaagtccttcaacccagccttgttggctagactgaaaaccccaatc 180
Sbjct: 1278 cccaatgcagccccaaagtccttcaacccagccttgttggctagactgaaaaccccaate 1219

Query: 181 aaagcacctatgacggtcaagggcttgccatagcgcagagcctgegtecccaatgecatge 240
Sbjct: 1218 aaagcacctatgacggtcaagggcttgccatagcgcagagcctgegtcecccaatgcatge 1159

Query: 241 ttgaaagtccaatccacacaacgcttgattttaaggcaagccagagcaatatcaccccaa 300
Sbjct: 1158 ttgaaagtccaatccacacaacgcttgattttaaggcaagccagagcaatattaccccaa 1099

Query: 301 gcaagcccaatccccagctaaccaacggtcacactggatcagttctcattaccctcagcc 360
Sbjct: 1098 gcaagcccaatccccagctaaccaacggtcacactggatcagttctcattaccctcagecc 1039

Query: 361 agagatacccttgtcttcatcctccgccaccgctttggaatggactggaagggtgececgtt 420
Sbjct: 1038 agagatacccttgtcttcatcctccgccaccgectttggaatggactggaagggtgeegtt 979

Query: 421 tgcgttcaaagactcgatgattcgcttggtgttagattagaagtgccatgcaactcacac 480
Shjct: 978 tgcgttcaaagactcgatgattcgcttggtgttagattagaagtgccatgcaactcacac 919

Query: 481 cagttatcgcagttcactgcgttcttcatcgatgcaagagcctagagatccattgttgag 540
Sbjct: 918 cagttatcgcagttcactgcgttcttcatcgatgcaagagcctagagatccattgttgag 859

Query: 541 agttatctaaaaacccattggaaaaactcagcttgatgttatagacctaatcagtcaaga 600
Sbjct: 858 agttatctaaaaacccattgg-aaaactcagcttgatgttatagacctaatcagtcaaga 800

Query: 601 acaggggcaccgcgtgtaggtctaggtccatgccgggcc-aaaacagatatgaccccctc 659
Sbjct: 799 acaggggcaccgcgtgtaggtctaggtccatgccgggccaaaaacagatatgaccccctc 740

Query: 660 gacttacatcaattcgtcgaggcccataacttcagacgaatggggcacaacggaa 714
Sbjct: 739 gacttacatcaattcgtcgaggcccataacttcagacg-attgggcacaacggaa 686

6. ¥ A 1 — L7 XX Cantharellus cibarius @ ITS fEIE D FLEL 51 Hoik
Query (L1 v — XD 4% Shijct i Cantharellus cibarius L% Z 7~ LT\ 5,
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Canthareffus cibarius

Hygrophoropsis FAOF—N
aurantiaca
')
R. flava

R. aurea
R. botrytis (@

Ra™

0.1 C. cornucopioides
R. apiculata e numbercl
P Pubstionsiete Craterellus cornucopicides
E 7. ClustalW 1= L A ¥ A o F— O REEN
ER

AR, AKBEZ O (XA 0 F—3%) ONBBBRHFEORMNEETOFAEEZI T bOTH D,

FA uF—ig, SERMLEEMOT TR, TEFT AN COLATFEGEBP DHEATIETE
. TEFABEEEINEIXFIALBEREC Y I VAR VORBRE IV a—A0ENRR B X
BRAR, FORBROPCEBOBEIL, SEOBHETHD,

%7 DNA SRR PN ORE. A 0 F— X7 X ¥ & Cantharellus cibarius iCIHEFITEVE
THB LR AN, ITS EROHERFIRCECE S AEEBEAIFRIL Lo T2 PO LTE
EFTEL00, A—BROEMEL EOBETRM 9% E, JERFNRBTHLIZ LBREEINT
WA ¥ ofril 99 3% OMERMEL R LT C eibarius (EF546767) ., F =2 XMETRK
AnEUT AROT Y XFFEEFA o0F—ALD b eERIPRKREDTHDS, 1M aF—,5L
FuAErOERBTHETEAELEX LRI, RAETHD Z LIITEFREVWRL,

RVEFFRT L XFEOL ) REREOTOIE, BEOEBLEIREERL. EEOLDHICLE
RGPS TVWAO T BEL L3R LITIEZOIOBRREDLOTH LWL INRTWA,
BEARNLFEERE, FEEFELLTREEROAT VT EICHEETORBLVRARDLEELD
., FOBBLENIRTWARENLORMELAFTHS, AR TS vt —ONBERICED)
LEEb D0, BREERNLFEEBRO A =X AORHRZ Y, ROBERE W, 5%, 2RTE
TEEARDG TEERER. 115 HEOEEEIIMITETY., FA T —OERATHDLIZ EXERL
EIAT, ATHIE FEEFERETIRMEERMN L TH{HENRDLE,




MRS SRS S 95 (2015)

i

AWZEL RO DIZHT2 ) . BERWE (FA v —F2EK) 2R R LTIV E—-F K
&R IS *%foté@@a%@a%i%bi?o

ETARMREOBATICHTZ Y | RS FRICOWIG)F OIEEZ TH#RWIo 12 & | £ RBRICERL
TIHW LT 2 ek (Bl ;wiﬁﬁ??ﬁ%) ICELS OB £ LET,

F AR EDOFITICHT Y A 1 F— 30 rDNA B IEFRSIFRATICRE L T 2 ZHRE D E 2150
F LR W AR EHOEEE L ET,

FLAMEICHTD . REF CDIZERE OMICIK W TAENSELBE LA 4FETH o7
AT GEERE . HGEER FothE | EE —HAE. ) RERICEEILE L BT £,

ABFFED —EIE M EHIENR 7 AR AR B HERK 18 AEEERFTEAE R E IS L W B T3 2 2 L3 T
SR Lz, ESHEILA L EFET,

51 Xk
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Isolation and Identification of
a Mycorrhizal Mushroom from Kumejima island

*Toshiaki TANABE!, Wakana OGAWA?

'Dapartment of Bioresources and Engineering,
2 Creative Systems Engineering Advanced Course (Present Affiliation: Interdisciplinary Graduate School of
Science and Technology, Shinshu University)
(tanabe@okinawa-ct.ac.jp)

Abstract

A mycorrhizal mushroom was collected from Kiumejima island in Okinawa prefecture. Isolation of its
secondary hyphae was carried out. An optimum solid medium for growing of this fungus was investigated. The
secondary hyphae grew only on the medium containing brewer's yeast and was isolated. The DNA sequence of
the ITS region in the rRNA gene of this fungus was analyzed. Homology search of the obtained DNA sequence
with BLAST was carried out. The DNA sequence of the ITS region of this fungus was shown high homology,
99.3%, with that of Cantharellus cibarius. It was suggested that this fungus could be a species extremely close
to C. cibarius.
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The branching pattern models for two subtropical tree species
(Psychotria rubra and Psychotria manillensis) in Okinawa Island

*Masahiro Watari

Department of integrated Arts and Science

It is important to know branching patterns of plants for understanding their architectures and strategies to obtain
light resource. Halle et al. studied the structure of branching patterns of tropical trees. They classified the patterns
into 23 patterns which are called architectures. It is also known that architectures depend on species. It was shown
by Hamilton that three patterns occur in Psychotria species in the American continent. After Hamilton’s research,
Watanabe investigated the branching patterns of Prubra and P. manillensis in Okinawa Island. In this paper, we
introduce mathematical models for their branching patterns by using Watanabe’s data. By using it, we consider the
branching strategies of Psychotria species in Okinawa Island..

Key words: branching pattern, Psychotria species, mathematical model, Okinawa Island
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Measuring L2 Implicit Knowledge:
The Validity of Timed Grammaticality Judgement Tests

Yoshie lijima

Department of Integrated Arts and Science, Okinawa National College of Technology

Abstract

The present study investigates the validity of time-pressured Grammatical Judgement Tests (GJT) to elicit
second language (L2) learners’ linguistic implicit knowledge. In the studies of second language acquisition (SLA),
learners’ implicit knowledge is distinguished from their explicit knowledge, and both of the knowledge have been
investigated to reveal how these two types of knowledge contribute to the acquisition of second languages. For
this purpose, many studies attempted to elicit L2 implicit and explicit knowledge separately employing the test
measures which were designed considering the key definitions of implicit knowledge such as lack of awareness
and automaticity. One of these tests is timed GJT. However, the validity of the test is considered to be uncertain
because of several reasons. In order to examine the validity of timed GJTs, the empirical research was conducted.
In this research, four tests including a timed GJT were administered to EFL leaners with reference to R. Ellis’s
psychometric study (2005, 2009). The results of the research revealed that time-pressured GJTs are not reliable
enough to elicit learners’ implicit knowledge. The results suggested that it should be considered how automaticity,
which is one of the key definitions of implicit knowledge, can be successfully set into the tests which aim to
measure L2 implicit knowledge. Furthermore, it also implies that the definition of automaticity should be

revisited.
Keywords: implicit knowledge, explicit knowledge, interface, language testing, grammaticality judgement test
1. Introduction

Second language learners may have experienced that they acquired some aspects of the language although
they were not aware of it. Such knowledge is often called as implicit linguistic knowledge in the studies of second
language acquisition. As some evidence shows, implicit knowledge is considered as one of the important
components of our whole linguistic knowledge in second language acquisition (R. Ellis, 2005; Williams, 2009).

Despite the importance, the studies for L2 implicit knowledge have been hampered by some difficulties.
One of them is to give valid definitions for L2 implicit knowledge. As R. Ellis mentioned, it is hard to “give due
consideration to implicit and explicit knowledge as constructs” (R. Ellis, 2005, p.147). Another one is that test
measures for eliciting L2 implicit knowledge have not been clearly established. Various test measures attempted to

elicit L2 implicit knowledge in previous studies, but they were not sure to have elicited L2 implicit knowledge
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separated from L2 explicit knowledge. Because of these difficulties, empirical studies for L2 implicit knowledge
have a serious limitation to provide reliable evidence (R. Ellis, 2005, 2009).

The present research was conducted in an attempt to revisit the definitions for L2 implicit knowledge and
the validity of the test measures which were used in the past studies to separately elicit learner’s’ implicit and
explicit linguistic knowledge. The study conducted the two types of Grammaticality Judgement Test, timed and
untimed, in order to investigate the validity of GJTs and time-pressured tests, which are popular test measures for
separately eliciting implicit and explicit knowledge. For this purpose, the GJTs were compared with the other two
tests, which were Elicited Oral Imitation Test (EI) and the Metalinguistic Knowledge Test (MKT) with reference
to R. Ellis’s study (2005, 2009).

2. Literature review

2.1. Implicit linguistic knowledge

In the field of linguistics, generativists and constructionists have argued how the first language (L1) is
acquired. Generativists claim that language is acquired with innate mechanism, which is complex and highly
specified language modules known as Universal Grammar (UG) (Chomsky, 1976). On the other hand,
constructivists argue that language is acquired with general cognition and consider that linguistic knowledge
emerges inductively from usage (Tomasello, 2003). In other words, language is gradually acquired by taking new
sequences, restructuring their representation of old sequences, and over time, extracting underlying patterns that
resemble rules. Although generativist and constructivist modelling of language is different, they define linguistic
knowledge as intuitive and implicit rather than declarative and explicit in nature (Chomsky, 1986: 263-73; Gregg,
2003; N. Ellis, 1996).

In SLA, the notion for L2 implicit knowledge differs among researchers. Some SLA research researchers
have a strong orientation for implicit knowledge in L2 and consider it as the only linguistic competence. For
example, Krashen (1981) distinguished acquisition and learning in second language acquisition and considered
learning as a monitor for what was acquired. In contrast, other researchers do not assume that implicit knowledge
is the only linguistic competence in L2, but explicit knowledge is also a major resource of L2 linguistic
competence. For example, Sharwood Smith (1981) suggested the possibility of explicit knowledge to be converted
into implicit knowledge through practice. In another vein, some researchers hold flexible ideas for L2 linguistic
knowledge. For example, Bialystok (1982) suggested that different performance tasks are likely to induce L2

learners to draw differentially on their implicit and explicit knowledge.

2.2. Interface issue

As did Sharwood Smith, some SLA researchers who consider that explicit linguistic knowledge can be

transformed into implicit linguistic knowledge. DeKeyser (1998) claimed that explicit knowledge can be
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automatised and serves functionally equally to implicit knowledge. His idea is often discussed in terms of the
interface between the two types of knowledge.

Basically, there are two positions of interface, non-interface and interface. These positions are shown with
two degree, strong and weak. In a strong non-interface position, R. Ellis (1993) suggested that there is neither
possibility of explicit knowledge transforming directly into implicit knowledge nor the possibility of implicit
knowledge becoming explicit in its pure form. Hulstijn (2002) argued that what appears to be the automatisation
of explicit knowledge through practice may in fact entail the separate development of implicit knowledge. In a
weaker form of the non-interface position, however, Bialystok (1994) suggested that there is the possibility of
implicit knowledge transforming into explicit through the process of conscious reflection on and analysis of
output generated by means of implicit knowledge. N. Ellis (1994) claimed that explicit knowledge contributes

indirectly to the acquisition of implicit knowledge by promoting some of the processes.

2.3. The key definitions of implicit linguistic knowledge: absence of awareness, automaticity and focus on

meaning

Discussion over the interface issue still continues, and it is not yet certain to define the difference between
implicit and explicit knowledge. There is, however, some consensus about the definitions of implicit knowledge.
Among these definitions, absence of awareness and automaticity are often dealt with in literatures and in the past
empirical studies. As the name “implicit” knowledge shows, it is knowledge which people posses without
consciousness (Williams, 2009; R. Ellis, 2005). Therefore, absence of awareness is considered the most important
definition to distinguish between implicit linguistic knowledge from explicit.

Also, automaticity is one of the cardinal definitions for implicit linguistic knowledge. Automaticity is often
expressed as proceduralised knowledge (R. Ellis, 2009). It can be guessed that the idea of automaticity was drawn
from the fact that the linguistic performance of L1 speakers (who are basically based on their implicit knowledge
in their linguistic activities) are fluent and automatic (R. Ellis, 2009; Loewen, 2009). Krashen (1981) suggested
automaticity relates to the notion of fluency since fluency is seen as a reflection of acquisition as opposed to
learning (i.e. explicit knowledge).

As another key definition, mental focal point is also considered as a characteristic of implicit knowledge. It
means that learners assumed to draw on implicit knowledge in activities which require spontaneous semantic
processing than explicit knowledge (i.e. when focusing on meaning).

R. Ellis (2005, 2009) summarised the definitions which distinguish implicit knowledge from explicit
knowledge. He suggested seven operational definitions to elicit the two types of knowledge separately in his
psychometric studies. They were degree of awareness, time available, focus of attention, systematicity, certainty,

metalinguistic knowledge and learnability.
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2.4. Grammaticality judgement test and time-pressured tasks

One of the popular test measures to elicit implicit knowledge separated from explicit knowledge has been
grammatical judgement tests (GJT). Although several reasons were considered for this, the basic reason can be
guessed that GJT can reveal L2 learners’ linguistic competence in an efficient way. There are several test measures
to reveal L2 learners’ linguistic competence such as oral production and writing tasks, but in these tests, the target
language features which researchers try to investigate do not necessarily appear in an efficient way.

Also, many researchers claimed that L2 learners use different types of knowledge for different language
types and items. For example, Bialystok (1979) and Gass (1983) claimed that L2 learners draw on intuitive
implicit knowledge when making a judgement on grammatical sentences and that L2 implicit knowledge tend to
be more accurate for grammatical items than ungrammatical ones. In addition, Dekeyser (2005) and Pienemann
(1998) distinguish what is difficult for implicit knowledge and for explicit knowledge with regard to language
items. Therefore, in empirical studies which investigate implicit and explicit knowledge issue, GJTs have been
considered to be efficient to examine the hypotheses such as stated above.

Another popular test to distinguish implicit knowledge from explicit knowledge is time-pressured tests. It is
considered that if a test is untimed, it seems to invite learners to access their explicit knowledge. In order to
prevent this, therefore, time constrains are often put onto test measures in the past studies. For example,

spontaneous production tasks, oral and written a fast-writing tasks and timed GJTs were often employed in them.

2.5. The validity of GJTs and time-pressured tests

GJTs and time-pressured tests, however, are considered to have some problems to elicit implicit linguistic
knowledge. As for GJTs, because of the nature of the task (i.e. making judgement), it is possible that test takers of
GJTs may think with their reasons or their explicit linguistic knowledge in the tasks. Indeed, Isemonger (2007)
argued that the psychometric study where R. Ellis (2005) employed timed and untimed GJTs to distinguish
implicit knowledge and explicit knowledge separately demonstrated learners’ degree of “decision” as opposed to
that of “production” for different test measures. In addition, Gass (1994) suggested that learners tend to be
indeterminate for their judgement in GJTs and thus the test results for GJT become unreliable. In her study, the
correlations of the accuracy for the target language feature (relative clause) fluctuated from r = .48 to .76 (Loewen,
2009).

As for time-pressured tests, the most of the previous studies did not mention how critical time pressure was
in order to differentiate implicit knowledge from explicit knowledge (Loewen, 2009; Williams, 2009). Also, time
constraints do not guarantee that learners surely do not access some explicit knowledge. Furthermore, there is
possibility that time-pressured may cause anxiety for test takers (Purpura, 2004; Loewen, 2009) and thus the result
for the test may not reflect learner’s knowledge well.

The present research, therefore, attempted to investigate the validity of GJTs and time-pressured tests as

tools for eliciting implicit knowledge. For this purpose, GJTs were compared with other tests, and time-pressured
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tests were compared with untimed tests. In order to make the comparisons clear, the present research employed
timed GJT and untimed GJT, in which both GJTs and time-pressured tests were testable altogether. The research
questions for this study were as follows:

1. Which type of linguistic knowledge do GJTs elicit, implicit or explicit knowledge?

2. Do timed GJT and untimed GJT elicit a different type of linguistic knowledge respectively?

3. Method

3.1. Participants

The participants in this research were 59 students from a secondary school in Japan. They were students
aged 12 to 13 and native speakers of Japanese. They were learners of English as a foreign language (EFL). Two
types of EFL courses were offered in the school curriculum. One type of the courses focused on the conversational
skills of English, and the course was taught by a native speaker of English once a week for 45 minutes. The other
course, also running for 45 minutes, was taught by a Japanese teacher five times a week. The language of
instruction in the latter type of the course was English and Japanese, and the syllabus of the course focused on
grammar and structures of the language. The research was conducted in the latter course. The participants were
three intact classes (Class 1, n = 20, Class 2, n = 19, and Class 3, n = 20). All of the classes received the same

materials, contents and instructions in this research.

3.2. Instruments

The present research investigated the validity of GJTs and time-pressured tests. In order to answer the
research questions, GJTs were compared with other tests, and time-pressured tests were compared with untimed
tests. For this purpose, the study employed four kinds of tests, which were employed in R. Ellis’s studies (2005,
2009). These tests were two types of GJTs (timed and untimed), Elicited Oral Imitation Test (EI) and the
Metalinguistic Knowledge Test (MKT). These tests were designed in accordance with the definitions for
distinguishing implicit and explicit knowledge and was anticipated that each test would provide a relatively
separate measure of either implicit or explicit knowledge.

The test contents were 12 language features which were treated in the instructions (See Appendix A). All of
them were presented in the course book and used in the instructions. The items of the tests were produced with
reference to several sources: the list of the students’ errors recorded by the author, the theory on grammatical
difficulty suggested by DeKeyser (2005), which was discussed previously, and the 17 language features which
were used in the study conducted by R. Ellis (2005).

The Timed Grammaticality Judgement Test (TGJT). The test was administered in expectation of eliciting
learner’s implicit knowledge. In order to do so, time constrains were added to the test to prevent the participants

from monitoring the grammaticality with rules. Also, the participants were asked to make their judgement by
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relying on their intuition or feel. 48 items were judged in total (See Appendix B). Each item was scored as correct
or incorrect, and one point was provided for a correct answer. A percentage accuracy score was calculated.

The Untimed Grammaticality Judgement Test (UGJT). The test was administered in expectation of eliciting
learner’s explicit knowledge. Anticipating that time encouraged learners to access their explicit knowledge, this
test eliminated time pressure from the test. The participants were required to make their judgment by relying on
rules. The contents and items, and the way to answer and to score the result in this test remained the same as those
in TGJT.

The Elicited Oral Imitation Test (EI). The test was provided to elicit learner’s implicit knowledge. In order to
do so, the test was designed to direct the participants to focus on meaning and to use their feeling and to perform
within a limited time. The test was produced with specific reference to the two test measures, the Imitation test
and the Oral narrative test, which R. Ellis (2005) used to tap into implicit knowledge in his study. It was an oral
test which required the participants both to imitate sentences and to make free productions looking at some
pictures (See Appendix C). The utterance of the participants were audio-recorded and their accuracy for the use of
the target features and their whole productions was analysed and scored. A percentage accuracy score was
calculated.

Metalinguistic Knowledge Test (MKT). The test was administered to elicit explicit knowledge. The test was
designed to tap into the participants’ metalinguistic awareness for language features. For this reason, time pressure
was lifted from the test so that the participants had enough time to access their knowledge consciously. The test
contained 10 items, which were all ungrammatical sentences (See Appendix D). The ungrammatical feature was
underlined in each sentence and the participants were required to perform two tasks for it. They were to correct an
ungrammatical feature into a grammatical one and to explain the reason why the feature was ungrammatical. A

percentage accuracy score was calculated.

3.3. Analysis

In order to address the first research question, which is whether the GJTs elicited implicit and explicit
knowledge separately, descriptive statistics for the four tests were calculated and analysed. Then, Pearson product
moment coefficients were calculated, and one-way analysis of variance (ANOVA) and factor analysis were
conducted to determine what underlying construct of each four test was. In addition, in order to address the second
research question, it was examined if there was the relationship between the nature of task and implicit knowledge
in term of accuracy. For this purpose, the participants’ accuracy scores were calculated according to the task

(grammatical versus ungrammatical) and language features.
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4. Results

4.1. The analysis of the four tests

Descriptive statistics for the four tests were calculated. Table 1 presents means and standard deviations for
each of the four tests completed by the participants. The participants in Class 1 (n = 20) and Class 3 (n = 20)
scored the highest on MKT measures while those in Class 2 (n = 19) scored the highest on UGJT. However, the
participants in all classes scored the lowest on EI. Overall, all of the participants (N = 59) scored highest on UGJT
measures (M = 81.83, SD = 11.08), although they scored equally high on MKT (M = 81.78, SD = 13.04). As was
the results for each class, all classes scored the lowest on EI (M =49.98, SD = 17. 34).

Table 1 Descriptive Statistics for the Four Tests

TGIT(a. = .68) UGIJT(a = .80)
Percentage SD N Percentage SD N
Class 1 64.31 8.56 20 76.18 12.04 20
Class 2 69.63 10.85 19 83.66 10.67 19
Class 3 74.06 9.18 20 85.73 8.69 20
All participants ~ 69.33 10.23 59 81.83 11.18 59
El (a.=.37) MKT(a =. 57)
Percentage SD N Percentage SD N
Class 1 38.00 19.89 20 78.00 12.50 20
Class 2 55.26 10.20 19 80.79 14.84 19
Class 3 54.00 15.69 20 86.50 11.13 20
All participants ~ 48.98 17.49 59 81.78 13.16 59

Note. Cronbach’s alpha was used to calculate reliability (TGJT = .68, UGJT = .80, EI = .37, MKT = .57).

One of the aims of the present research was to investigate if the four tests elicit different types of knowledge
separately, that is implicit and explicit knowledge. In order to examine this question, Pearson product moment
correlation, one-way analysis of variance (ANOVA), and factor analysis were conducted.

First, Pearson product moment coefficients were computed to examine the relationships between the various
test measures. Table 2 shows the correlation coefficients for the participants’ performance on the four tests. Since
the test reliability for EI was low, the correction for attenuation was performed (Henning, 1987). The corrected
coefficients were shown in parentheses in the table. In general, the correlation between TGJT and UGJT was
positive and strong in any of the three classes (Class 1: r =49, p <.05 ; Class 2: r =.69, p <.01 ; Class 3: r =.77, p
<.01). Also, the correlation between UGJT and MKT was strong (Class 1: r =.58, p <.01 ; Class 2: r =.73, p <.01),
although such trend was not seen in Class 3 at all (Class 3: r =.27). In contrast, the correlation between EI and the
other tests was not as strong as the correlations found for the pairings between the other tests and widely varied

among the classes.
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Table 2 Correlation for the Four Tests
TGJT/UGJT TGJT/ElI TGJT/MKT UGJT/ElI UGJT/MKT  EI/MKT

Class 1 49° 29 10 10 58" -14
( .66) ( .57) ( .16) ( .18) ( .84) (-31)
Class 2 69" -12 5" 04 73" .04
(.94) (-.23) (.82) ( .07) ( 1.06) ( .10)
Class 3 7" 26 12 33 27 39"
( 1.05) ( 52) ( .19) ( .60) ( .40) ( .83)
All participants 68" 29° 36 28 58" 14
( .93) ( .58) (.56) ( .52) ( .85) ( 31)

Note. The corrected coefficients are shown in parentheses. P*<.05 P**< .01

One-way ANOVA was then conducted to determine if there was a significant differnce among the
participants’ scores for the four tests. It revealed that their scores for the four tests were significantly different at
the .01 level, F (3, 232) = 79.93, p = .00. Scheffe post-hoc test was used to determine which pair was significantly
different. It revealed that all pairs except that of UGJT and MKT were significantly different at .01 level (TGJT, M
=69.33 SD =10.23; UGJT, M = 81.83 SD = 11.18; EI, M = 48.98 SD = 17.49; MKT, M = 81.78 SD = 13.16). The
participants’ means scores for UGJT and MKT did not reach statistical significance even at .05 level. In other
words, the participants performed similarly on UGJT and MKT.

Factor analysis with Varimax rotation based on principle component analysis was conducted with a view to
investigating the predictions about the type of knowledge each test measured. A decision was made to specify a
two-factor solution. Table 3 shows the eigenvalues of the two factors, and Table 4 shows the results of factor
analysis of the participants’ test scores. It revealed that TGJT, UGJT and EI loaded heavily at .7 or higher on

Factor 1 whereas EI loaded heavily on Factor 2 at .8.

Table 3 Factor Analysis with Varimax Rotation

Factor Eigenvalue Variance Cummulative
1 2237 55.915 55.915
2 .8900 22.261 78.176

Table 4 Loadings for Factor Analysis with Varimax Rotation

Test Factor 1 Factor 2
TGIT 737 .359
UGJT .885 229

ElI .109 958

MKT .825 -.093
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4.2. The analysis of the GJTs

Table 1 shows the descriptive statistics for TGJT and UGJT. Overall, the participants in all the classes
scored higher on UGJT (Class 1 M = 76.18, SD = 12.04; Class 2 M = 83.66, SD = 10.67; M = 85.73, SD = 8.69)
than on TGJT (Class 1 M=64.31, SD = 8.56; Class 2 M = 69.63, SD = 10.85; M = 74.06, SD = 9.18).

Firstly, it was examined if there was the relationship between the nature of task and implicit knowledge in
term of accuracy. For this purpose, the participants’ accuracy scores were calculated according to tasks and
language features.

Then, it was investigated if there was a correlation between the participants’ accuracy and the nature of task
(grammatical versus ungrammatical). For this reason, the participants’ accuracy for the grammatical and
ungrammatical items on each GJT was calculated separately. Table 5 shows the results. In general, the participants
scored higher for grammatical items than for ungrammatical one both on TGJT and on UGJT. The participants in
all classes especially scored highest for the grammatical items on UGJT (Class 1 M = 81.6, SD = 10.2; Class 2 M
=90.0, SD = 8.3; Class 3 M =91.9, SD = 5.5) , while the lowest for the ungrammatical items on TGJT (Class 1 M
= 574, SD = 12.7; Class 2 M = 57.2, SD = 14.7; Class 3 M = 65.5, SD = 13.9). Furthermore, in order to
investigate if there was a relationship between the nature of task and time pressure (timed versus untimed),
repeated measures of ANOVA was conducted, with time pressure and task stimulus as independent variables. The
results in Table 6 show that there was a significant main effect for time pressure and task stimulus respectively,
but no significant interactional effect between time pressure and task stimulus. As Figure 1 shows, it indicates that
the participants were significantly more accurate on UJGT than TGJT and that they significantly performed better

on the grammatical items than on the ungrammatical ones.

Table 5 Descriptive Statistics for Accuracy by Tasks

TGJT UGJT
Grammatical Ungrammatical Grammatical Ungrammatical
Mean SD Mean SD Mean SD Mean SD
Class 1 74.0 12.4 53.4 12.7 86.1 10.2 65.1 16.5
Class 2 81.1 11.3 57.2 14.7 90.0 8.3 76.9 15.5
Class 3 81.9 7.60 65.5 13.9 91.9 5.5 78.9 15.0
All participants ~ 79.0 11.0 58.8 14.4 89.3 8.5 73.6 16.6

Table 6 Repeated Measures ANOVA for Accuracy

Variable df F p
Time pressure 1 55.292 .0000
Task stimulus 1 112.711 .0000

Time pressure * Task stimulus 1 1.762 1857
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Figure 1 Accuracy for TGJT and UGJT by Task Stimulus

tasks (i.e. the L2 language features) on each GJT, analysis then focuses on the whole participants’ accuracy for
each language feature, which is shown in Table 7. The table also shows the rank order within each GJT and the
gap between TGJT and UGJT based on the whole participants’ accuracy for each language feature. The results
reveal that the participants performed better on UGJT (M = 73.3, SD = 12.1) than on TGJT (M = 59.1, SD = 15.3)
on all of the 12 language features except Wh-questions (TGJT: M = 82.62, UGJT: M = 82.28), although the gap
between the accuracy scores was very small. In order to determine whether there was a correlation between the
participants’ accuracy for the language features and time (i.e. untimed or timed), Pearson product moment

coefficients were calculated for the two sets of scores (TGJT and UGIT). It revealed that there was a strong
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Timed

Untimed

positive correlation between them (r = .85; p =.00).

Grammatical

Ungramatical

Secondly, in order to make further investigation on the relationship between the participants’ accuracy and
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Table 7 Accuracy for the 12 Language Features with Rank Orders and the Difference in Accuracy between TGJT
and UGJT

TGJT UJGT

12 Language features 7 Rank 7 Rank UGIT-TGJT

1 Adjective placement 39.0 12 50.8 12 11.9
2 Articles 58.2 7 69.0 8 10.8
3 Contractions 45.5 10 61.3 11 15.8
4 Copula be 42.5 11 67.0 10 24.6
5 Negations 60.1 5 72.1 6 12.0
6 Plural -s 63.5 4 72.7 5 9.2
7 Possessive -s 59.0 6 86.2 2 27.2
8 Prepositions 89.0 1 94.9 1 59
9 Pronouns 57.6 8 69.4 7 11.8
10 Questions 45.5 9 68.1 9 22.6
11 S-V agreement 66.4 3 85.5 3 19.1
12 Wh questions 82.6 2 82.3 4 -0.3

Mean 59.1 73.3 14.2

SD 15.3 12.1 8.0

Note. The number in UGJT-TGJT shows the gaps in the accuracy scores between on TGJT and on UGJT, which

was calculated by subtracting the accuracy scores on TGJT from those on UGJT.

5. Discussion

5.1. Which type of linguistic knowledge do GJTs elicit, implicit or explicit knowledge?

In order to address the first research question, the result of Pearson product moment correlation coefficients
were calculated, and ANOVA and factor analysis were conducted. As was shown in Table 1, the result of Pearson
product moment correlation coefficient showed that the correlation coefficient between the possible pairs of the
four test measures was widely different among the three classes. Among them, however, the correlation coefficient
between TGJT and UGIJT shows relatively small distribution among the three classes and displayed a certain
tendency. As was shown in Table 2, there was a strong correlation between TGJT and UGJT in any of the three
classes.

Then, the result of ANOVA revealed that there was a statistically significant difference between all pairs of
the four tests except that of UGJT and MKT, suggesting that the participants could have relied on the same
knowledge, that is explicit knowledge, since both of the test measures did not have time constraints. In fact, the
result corresponds to the correlation coefficient between the same pair (r =.58; p <.01).

Also, the result of factor analysis revealed that TGJT, UGJT, and MKT were loaded on factor 1 while EI
was loaded on factor 2. Examining each eigenvalue of the four test measures which were loaded on factor 1,
UGIT (r = .885) demonstrated an almost equal eigenvalue to that of MKT (r = .825). Considering the test
construct of MKT is relatively easy to be identified (explicit, metalinguistic, declarative knowledge), UGJT is
assumed to be categorised into the same category (explicit group). On the other hand, EI was heavily loaded on

factor 2 (r =.958), whereas MKT was loaded there with low eigenvalue (r = -.093).
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In conclusion, two things are relatively safe to be claimed based on a series of analysis: First, EI possessed a
different test construct from that of TGJT, UGJT and MKT, which was suggested to measure implicit knowledge.
Second, TGJT, UGJT and MKT shared the same test construct, and they were suggested to have measured explicit
knowledge. Therefore, it can be considered that GJTs did not elicit implicit knowledge regardless of time
constraints.

As for the reason that GJTs did not elicit implicit knowledge, two explanations could be posed. First, time
constraints provided for TGJT did not work to elicit implicit knowledge. It does not mean that the duration of the
time constraints on TGJT was not short enough for the participants to limit access to explicit knowledge. From a
theoretical point of view, as was discussed earlier, implicit knowledge is automatic and therefore it does not need
time to draw on. In reality, however, it is difficult to set time constraints simply by operating time. In other words,
it cannot be controlled from outside or by human effort, since implicit knowledge is instantly accessed within our
brain’s neurological networks (Ulman, 2001). Second, as Isemonger (2007) suggested, it is assumed that the four
test measures did not measure implicit and explicit knowledge, but a degree of decision and of production that the

tests required for the test takers.

5.2. Do the timed GJT and untimed GJT elicit a different type of linguistic knowledge respectively?

In order to address the second research question, it was examined if there was the relationship between the
nature of task and implicit knowledge in term of accuracy. For this purpose, the participants’ accuracy scores were
calculated according to the task (grammatical versus ungrammatical) and language features.

Although the accuracy scores of the participants for grammatical items was higher than that for
ungrammatical on both GJTs ( i.e. there was a difference in scores in timed GJT and untimed GJT) , it is difficult
to claim that the two different GJTs elicited a different type of linguistic knowledge respectively with this result
alone. However, considering the ranking order for the participants’ accuracy for different language features, it
seem that the participants’ accuracy for different language features was similar both on TIGT and on UGJT. In
fact, Pearson product moment coefficients for the two sets of scores (TGJT and UGJT) revealed that there was a
strong positive correlation between them (r = .85; p = .00), meaning that both GJT may have elicited the same

linguistic knowledge.

6. Conclusion

Although the present study had several limitations, it presented some findings which will be useful for
further studies for L2 implicit and explicit linguistic knowledge. Firstly, the finding suggested that GJTs may not
be reliable enough to measure L2 implicit linguistic knowledge. Secondly, time-pressure on linguistic tests would
not necessarily guarantee to elicit implicit knowledge. These findings made researchers revisit not only the
validity of the tests designed for eliciting L2 implicit knowledge but also the definitions for it, especially that of

automaticity.
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Appendix A

The 12 Language Features

Language features

Sample sentences

Sample student's errors

Grammarical type

1 Adjective placement I have two little hamsters. I have little two hamsters. Syntactical
2 Atrticles (indefinite) That's a beautiful ocean. That's beautiful ocean. Morphological
That's San Francisco. That's a San Francisco. Morphological
(definite) He is in the garden. He is in garden. Morphological
Your pen is behind your clock. Your pen is behind your the clock. Morphological
3 Contractions That's San Francisco. This's San Francisco. Morphological
Who's that? Who's is that? Morphological
4 Copula be What color are your hamsters? What color your hamsters? Syntactical
5 Negations That's not an ocean. That's a not ocean. Syntactical
I don't like turtles. I like not turtles. Syntactical
6 Plural -s They're brown eagles. They're brown eagle. Morphological
I like turtles. I like turtle. Morphological
7 Possessive -8 They're Jiro's classmates. They're Jiro classmates. Morphological
8 Prepositions She is in her classroom. She is her classroom in. Syntactical
It's in China. It's on China. Morphological
9 Pronouns You are a good boy / girl. Your are good boy / girl. Morphological
10 Questions Do you have a brother? Are you have a brother? Morphological
Are they hawks? They are hawks? Syntactical
11 S-V agreement Who are those boys and girls? Who is those boys and girls? Morphological
12 Wh questions What is it? What it is ? Syntactical

43



Bulletin of Okinawa National College of Technology, No.9 (2015)

Appendix B

The Items of the Time Grammatical Judgement Test and

. This is a San Francisco.
. I’m a bad student.

. What it is?

. They are eagles.

. Your are a good boy.

. That’s a not ocean.

. That’s a beautiful ocean.

. They’re not hawks.

O 0 3 N W B~ W N =

. You are a good girl.
10. What are those?

11. This’s San Francisco.
12. It’s a big bay.
13.What is those?

14. Are these eagles?
15.They are hawks?

16. Keiko and Jiro are not teachers.

17. They are aprons.

18. Who you are?

19. Are they hawk?

20. Is this my teacher’s desk?
21. It’s Jiro jersey.
22.What’s this?

23.What are these?

24. Who that girl?

25. 1 like pet.

26. 1 do not have a black cat.
27.Do you like these coats?
28. Are you have a cat?

29. Is your bag blue?

30. I like not these jerseys.
31. What color is your bird?
32. Do your turtle gray?

the Untimed Grammatical Judgement Test

33. I don’t like turtles.

34.What color your hamsters?
35. I have little two hamsters.

36. They are cute little pets.

37. It’s in my room.

38. It’s on China.

39. Where are Kobe?

40. He is in the garden.

41. The brooms are by front door.
42. Where are you?

43. It’s under bed.

44. Where are your uniforms?
45. It is by the tree.

46. She is her classroom in.

47. Your pen is behind your clock.

48. Where Vancouver?



Sample sentences:

1. That’s an beautiful ocean.

2. Itis a lake?

3. What’re these?

4. They is eagles.

5. Are they student?

6.These are we towels.

7. Who is those boys and girls?
8.They’re Jiro classmates.

9.1 have a black big dog.

10 Are you have a brother?

MRl diR e o 5 (2015)

Appendix C
The Elicited Oral Imitation Test

| have a watch. / | have two cameras.

This is a big red apple. / I like strawberries.

Appendix D
The Metalinguistic Knowledge Test
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Developing a town of science and learning:
All Yambaru Project

Kei Hirayamal, Hiroshi Tanakal, *Saeko Ohta2, Shihoko Kamisato3, Tatsuhiro Tamaki?2

Department of Bioresources Engineering, 2Department of Media Information Engineering,

3Department of Information and Communication Systems Engineering

The All Yanbaru Project, supported by Japan Science and Technology Agency (JST), has
executed from 2011 to 2013 to develop an awareness of science and enhance places and
opportunities of studying science targeted for children and elderly people. We have worked closely
together with local governments and scientific institutions to conduct effective scientific events,
install and operated a scientific base facility “Science Land”, cultivate science communicators, and
construct local scientific network. As a result of these activities, we can successfully share a
platform, consisting of human resources, educational contents, and strengths of each institution
involved, to run scientific program. This project has been continued and further developed by the
network established during this project as a successor project, named All Yanbaru

Manabi-no-machi Project.
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New active learning of mathematics in national colleges of technology

*Masahiro Watari

Department of integrated Arts and Science

In this paper, | propose a new active learning in mathematics. In general, students usually study mathematics
passively. For them, mathematics is sometimes a mere tool for their majors. So they are often eager to memorize
formulae and solutions of problems for their examinations. Though fundamental formulae and solutions of
problems are important, such an attitude is far from the true understanding of mathematics. Even if one tries to
improve such a situation, in the usual lectures, it is hard to change the contents drastically, because of restrictions
of the curriculum. I first review my past trials in Tsuyama National College of Technology. After that, | introduce
a mathematical model by variety fitting and report the educational trial with it in Okinawa National College of
Technology.

Key words: active learning, problem solving approach, variety fitting, mathematical model
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Evaluation of Machine Learning Method for Intrusion Detection System on Jubatus

Tadashi Ogino

Department of Information and Communication Systems Engineering

1. INTRODUCTION

As the internet is spreading in our daily life and in the business scene, the attacks using the internet are increasing.
Although the technology of defense from such attacks is making progress rapidly, the attacks are becoming smarter.

There are mainly two different approaches for network intrusion detection technology [1]. One is signature-based
technology, and another is anomaly detection technology. With signature-based technology, the system has set of attack
patterns and compares them with actual transferred data. When the data match the attack patterns, it means the data is an
attack. This system can detect all the data in the attack dataset, but cannot detect new attacks which are not included in the
attack dataset. The anomaly detection system has a normal behavior pattern profile about the defense system. When the
coming data pattern is different from the normal pattern, it is assumed as an attack. This system can detect new attacks.
The problem is that this system has a possibility of alarming for normal data as attacks. Majority of intrusion detection
studies had been about signature-based technology. The anomaly detect technology has been getting focus recently.
Studies in the area of machine learning, big-data analysis and so on, have been applied to anomaly detection studies. As a
result, anomaly detect systems with feasible performance are being developed.

The objective of our research is to build an intrusion detection system combining current up-to-date big-data
technologies. As a preliminary study, we evaluate the performance of anomaly detection algorithm “LOF” [2] on the
online machine learning framework “Jubatus™ [3].

II. EXPERIMENTS

True Positive Rate ROC curve
At first, we evaluate the performance of 1 > v

LOF algorithm running on Jubatus 7 /:,
framework with KDD Cup 99 data. From 09
this evaluation, the accuracy of detecting 10 Value Threshold
increases according to the size of training 11
data. On the other hand, the total execution 08 5
time increases with more training data. In
order to meet the conditions of these o7 @ -5
conflicting, we propose a new learning B —10
method and evaluate our method. Our Original Simple Method 20
method shows better performance than g6 |
original simple learning method. ~+-Qriginal

05 False Positive Rate
III. CONCLUSION o o1 oS 03

In this paper, we evaluate the cyber attack
detection system using LOF algorithm
running on Jubatus platform. Our evaluation

ROC Curve of Proposed Method

shows the execution time of the system is small enough for building real time detection system. The detection rate can be
improved with the proposed learning method. We need more studies to performance improvement and better learning

strategy.
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An approach for engineering education
at an early stage

Kazuhide SUGIMOTO

Department of Information and Communication Systems Engineering
National Institute of Technology, Okinawa College
Nago, Okinawa, 9052192 Japan
k.sugimt@okinawa-ct.ac.jp

Keywords- Enhancement of learning motivation, Project Based Learning, self assessment, STEM education

The purpose of this study is to highly motivate learning and mastering engineering skills of 15 years old students who have
just begun to take lectures for STEM (Science, Technology, Engineering and Mathematics) education in our college through PBL
(Project Based Learning) by focusing on skills for communication, writing reports and making presentation. In order to evaluate
the effectiveness of our approach, we took student's attitude, situation of action and reaction into account. In addition, the
investigation with a program of the same contents has been carried out for four years in order to check presence of the difference
between generations. Since students in various departments take lectures under a mixed class system, such as mechanical
engineering, bio-resources engineering and so on, the following points should be paid attention for a program design. It should be
in particular to be without being biased to the specialty of the specific subject and the basic skill that is common such as IT-
literacy should be picked up.

The following contents were practiced by the program as a PBL by 4 or 5 students a group.

a) Investigation of the function and specification of digital camera and image capturing of processing materials
b) Understanding the function of the graphics software and image editing

¢) Writing reports about the above

d) Making a presentation (both by group and by personal) and evaluating the other group’s presentation

The decision was made through discussion by the group unit, for division of roles and etc, such as the concept of the group
work, its materials determination, the group work production, presentation form and so on. The following questionnaire in free
form answering was taken for about 160 students in total every year for inspection of effectiveness.

1) Self-evaluation of the understanding level

2) Situations for preparations and reviews of lessons and report presentations
3) What were you able to improve?

4) Level of the lecture (easy to understand, challenging?)

5) Necessity of the improvement of the lecture

The answer rate varies, 74%, 100%, 49% and 48% in 2011, 2012, 2013 and 2014, respectively, as shown in TABLE 1. There
are many affirmative opinions for the communication among team members, acquisition of basic knowledge and skill, and
effectiveness to widen the field of vision. And as for the questionnaire 1), it was between 60% and 95%, 80% on the average, as
shown in TABLE II. In addition, there are many opinions that acquired knowledge and skill will be very important and helpful for
their future work. From the above, the effectiveness of our approach as an engineering education at an early stage could be
confirmed.

TABLE IL ANSWER RATES (JUST ANSWERED) TABLE I. SELF ASSESSMENT
Rate/Year 2011 2012 2013 2014 Rate/Year 2011 2012 2013 2014
Total 73.8% 100.0% 49.4% 47.8% Questionnaire 1 60.0% 90.0% 80.0% 95.0%
Questionnaire 1 70.0% 100.0% 42.5% 48.0%
Questionnaire 2 92.5% 100.0% 47.5% 50.9% 809
on the average.

Questionnaire 3 45.0% 100.0% 67.5% 48.0% g g
Questionnaire 4 87.5% 100.0% 40.0% 46.1%
Questionnaire 5 85.2% 100.0% 45.3% 46.1%

The 44th Annual Frontiers in Education (FIE) Conference (FIE 2014)
Oct 22-25, 2014, Madrid, Spain.
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Isolation of lactic acid bacteria from Okinawan natural resources and their

antibacterial activity

H. Tanaka, K. Takeshima, M. Miyagi and S. Ikematsu

Department of Bioresources Engineering, Okinawa National College of Technology, Nago, Japan

Okinawa islands locate in southern part of Japan with a subtropical climate. It has been reported that
there are much higher variation of animal and plant species than other regions, such as Japan mainland. Therefore,
it could be possible for us to find another higher degree of microorganism variety, enabling us to obtain local
lactic acid bacteria (LAB) with unique characteristics. We have isolated acid-producing, gram-positive and
catalase-negative bacteria from natural resources in Okinawa, including fruits, plant leaves and flowers,
vegetables and seaweeds, to obtain LAB with antibacterial activity for possible food processing. In total 44 strains
of acid-producing, gram-negative and catalase-negative bacteria have successfully been isolated from 133
resources. We could isolate 3 strains from seaweeds, in addition to 10 strains from leaves, 6 strain from flowers
and 15 strains from fruits. One strain, namely IT-1 strain isolated from plant origin, out of the 44 strains could
inhibit growth of Lactobacillus delbruekii subsp. bulgaricus (JCM1002) and its antibacterial activity was almost 8
times higher than that of Lactobacillus gasseri LA39 (JCM11657), known as gassericin A producing strain and
about 4 times higher than that of Lactobacillus gasseri LA158 (JCM11046), known as gassericin T producing
strain. Antibacterial activity, produced by IT-1 strain, in a culture supernatant was quite heat stable and there was
no decrease in activity after a treatment at 63 degrees C for 30 min. One-fifth of the initial activity was remained
after an autoclave treatment at 121 degrees C for 20 min. Identification of IT-1 strain is in progress by sequencing

of the 16S rRNA gene.

11" International Symposium on Lactic Acid bacteria
August 31 — September 4, 2014
Egmond Aan Zee, The Netherlands
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Distyly, dioecy and monoecy in six species of Psychotria (Rubiaceae)
in the oceanic and continental island groups in East Asia

*Kenta Watanabe' and Takashi Sugawara®

I Okinawa National College of Technology, 905 Henoko, Nago, Okinawa 905-2192, Japan. > Makino
Herbarium, Graduate School of Science, Tokyo Metropolitan University, 1-1 Minami-Ohsawa,
Hachioji, Tokyo 192-0397, Japan.

Distyly is a genetic polymorphism composed of short- and long-styled flower morphs within a
population. Surveys of oceanic island floras have shown that distyly is usually rare in such islands.
For example in the Hawaiian Islands, all 11 endemic Psychotria species are reported as dioecy that
has evolved from distyly within the Islands. In this context, we examined the reproductive system of
six species of Psychotria occurring in the subtropical islands of Japan and Taiwan: two species
endemic to the oceanic Bonin Islands (1,000 km south from mainland Japan), one species on the
oceanic Lanyu Island (60 km east from Taiwan), and other three in the continental Ryukyu Islands.
We confirmed that two species in the Bonin Islands were morphologically and functionally distylous,
representing the first example of distyly in this oceanic Island. The species on the oceanic island,
Lanyu, and one of the three species in the Ryukyu Islands were also functionally distylous, while the
other two species, P. rubra and P. manillensis were dioecy and monoecy, respectively. Functional
dioecy found in P. rubra in the continental islands is the second example in the genus following the
Hawaiian species, and monoecy is the first example not only in the genus but also in all distylous
plant groups. Currently, we are trying to reveal how distyly has been maintained in the oceanic
islands through plant-pollinator interactions, and to investigate the evolutionary pathways from

distyly to dioecy and monoecy.

An international conference on Island Evolution, Ecology, and Conservation 2014
July 7-11, 2014

University of Hawai’i at Manoa, Hawaii, USA
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Internal structure characterization of AlSi7 and AlSi10 advanced pore
morphology (APM) foam elements

'Miran ULBIN, 'Matej BOROVINSEK, *Yoshikazu HIGA, *Ken SHIMOJIMA,
"Matej VESENJAK and 'Zoran REN

1 Faculty of Mechanical Engineering, University of Maribor, Slovenia
2 Department of Mechanical Systems Engineering, Okinawa National College of Technology, Japan

The paper presents a detailed geometrical characterization of APM foam elements with sphere-like
interconnected closed-cell porous structure and integral skin. The influence of the alloying element Si on internal
structure (pore size, spatial distribution, sphericity and orientation) for different APM foam element sizes (made
of AlSi7 and AlSil10) has been evaluated and quantified using an improved and novel approach based on micro-
computed tomography data acquisition.

Materials Letters, Vol.136 (2014), pp.416-419.

[ZEFEfR)

Determination of the thermal conductivity of periodic APM foam models
'T. Fieldler, 'M.A. Sulong, M. Vesenjak, }Y. Higa, 'V. Belova, '*A. Ochsner and 'G.E. Murch

1 Centre for Mass and Thermal Transport in Engineering Materials, Univ. Newcastle, School of Engng.
2 University of Maribor, Faculty of Mechanical Engineering
3 Okinawa National College of Technology, Dept. Mechanical Systems Engineering
4  Discipline of Mechanical Engineering, Griffith University (Gold Coast Campus)

Advanced pore morphology (APM) foam elements have a spherical outer skin and a porous inner structure. In
this study, the method of Lattice Monte Carlo is applied to determining the thermal characterization of periodic

structures formed by spherical APM foam elements. Two diameters, i.e. 5 mm and 10 mm spheres, are considered.

To this end, micro-computed tomography data of real samples is converted into numerical calculation models.
This procedure allows the accurate geometric representation of the complex internal foam geometry. Lattice
Monte Carlo is then used to obtain the effective thermal conductivity of partial and syntactic structures made up of
APM foam elements. Samples are analysed for variation in absolute and directional (anisotropy) thermal
conductivity.

International Journal of Heat and Mass Transfer, Vol.73 (2014), pp.826-833.
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A SPH Simulation for Underground Explosion Phenomena

'Yoshikazu HIGA, ?Asahi GENKA, *Hirofumi IYAMA, *Masatoshi NISHI and 4Shigem ITOH

1 Dept. Mech. Sys. Engng., Okinawa National College of Technology
2 Mech. Sys. Engng. Course, Creative Sys. Engng. Adv. Course, Okinawa National College of Technology
3 Dept. Mech. Intel. Sys. Engng., Kumamoto National College of Technology
4  President, Okinawa National College of Technology

In order to clarify the characteristic behavior such as shockwave propagation, fragment behavior and the
shape of crater caused by underground explosion, the SPH computational models of soil, explosive and
surrounding metal have been constructed based on HyperWorks-RADIOSS software. By conducting a series of
numerical simulations, it has been observed the characteristic behavior depending to the different of explosive
volume and the depth of buried. And then, we have also shown that it can be predicted a fragment behavior
induced by underground explosion. These results based on the computational mechanics are useful data for setting
an area of refuge.

Yellow Sea Rim Workshop on Explosion, Combusion and other Energetic Phenomena for Various Environmental
Issues (YSR2014), (2014.09), Kumamoto Univ., Kumamoto, Japan.

[ER=E%x ReER)]
The design of the rice-powder milling flour system for efficiency improvement

'Ken SHIMOJIMA, “Osamu HIGA, *Katsuya HIGA, 'Yoshikazu HIGA, *Ayumi TAKEMOTO, Atsushi
YASUDA and ®Shigeru ITOH

1 Department of Mechanical Systems Engineering, Okinawa National College of Technology
2 Technical Support Sec., Okinawa National College of Technology
3 Dept. Infor. Commun. Engng., Okinawa National College of Technology
4 Dept. Bio Resour. Engng., Okinawa National College of Technology
5 Osaka Sanitary Co.
6  President, Okinawa National College of Technology

The rice-powder milling flour system of the rice powder by the underwater shock wave has been
developed in Okinawa National College of Technology. The evaluation of the amount of the mill of the device
is clarified by the batch experiment. However, it is preferable that the milling flour is continuously processed.
In this study, to achieve the continuous operation, the system in improved. In this report, the system to which
the factor to obstruct a continuous driving is improved is referred. The result of the amount of the milling flour
in the continuous operation of the system is shown.

Yellow Sea Rim Workshop on Explosion, Combusion and other Energetic Phenomena for Various Environmental
Issues (YSR2014), (2014.09), Kumamoto Univ., Kumamoto, Japan.
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Research for the practical application of the underwater shock wave food
processing devices

7 Atsushi YASUDA, Yoshikazu HIGA, *Ken SHIMOJ IMA, *0Osamu HIGA, 4Katsuya HIGA, 5Ayumi
TAKEMOTO, °Shigeru ITOH and 'Kazuyuki HOKAMOTO

1 Osaka Sanitary Co., Osaka, Japan
2 Dep. of Mechanical Systems Engineering, Okinawa National College of Technology
3 Technical Support Sec., Okinawa National College of Technology
4 Dept. Infor. Commun. Engng., Okinawa National College of Technology
5 Dept. Bio Resour. Engng., Okinawa National College of Technology
6 President, Okinawa National College of Technology
7 Inst. Pulsed Power Science, Kumamoto Univ.

In recent years, it has been soaring crude oil and raw materials, it has become an issue of cost in the price
reduction in the food industry. Therefore, the improvement efficiency of the food processing and the decreasing in
the food processing device driving cost are needed. New food processing technologies with low energy cost is
demanded.

It is paid to attention that the food processing using the underwater shock wave. Study of food processing
by shock waves is continuing in Okinawa National College of Technology and Kumamoto University. Shock
wave devices are possible to make the closed mold structure of the device. Therefore, measures for preventing
oxidation and contamination are easy. The shock wave is propagated in a short period of time at a speed that
exceeds the speed of sound. Because the processing time is short, the food processing by the shock wave is a non-
thermal processing. It is possible to suppress quality deterioration, discoloration and oxidation due to heat.

Up to now, the processing by the underwater shock wave of the apple, the radish, and the tomato has been
reported2). They were processed by the shock wave using explosive compound. Also, the cracks in the cell wall
by the shock wave has been confirmed in this processing.

In this research, a basic examination of the device for feasibilities is shown below. The shock wave
generation device by the electrical energy was developed.

»  Processing device is designed to achieve a shock wave with high efficiency machining.

»  Effect of reflection of the shock wave inside the device is verified.

» Investigation of durability of the silicone material used when processing food by the shock wave.
For the optimum design of the processing vessel, The pressure measurement and the simulation of the processing
by the shock wave are executed, and Verification of softening of apple.

The 24th Annual Meeting of MRS-J (2014) with the 1st EEMRS/MRS-J Bilateral Symposia, (2014.12), C-O11-
009, Yokohama Port Opening Plaza, Yokohama
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A Practical Example of Introductory Education based on the Design Process and
Teaching Methodology using Gyro Bicycle

"Yoshikazu HIGA, 'Ken SHIMOJ IMA, "Kentaro ASATO and 'Takashi MAKISHI

1 Department of Mechanical Systems Engineering, Okinawa National College of Technology

This report describes workshop lecture of Dynamics of Machine based on the fabrication of gyro bicycle in
"Summer School" for a junior high school student. This workshop was performed for the first year as follows by
the student who finished "Creative Research" that was the engineering design course that were able to be taken in
Okinawa National College of Technology. This paper has also reported on the run-up of the lecture about one
month and the class scenery on that day. And then, The class questionnaire was executed to the student who
attended this workshop, a lot of comments were a friendly and highly acclaimed with respect to the lecture slide,
guidance and its content. As instructor side, it was confirmed to have become understanding of the thing with
important communications and teaching skills although it has a passive impression for the achievement level of
the workshop.

4th Asian Conference on Engineering Education (ACEE2014), (2014.10), pp.137-140, Kumamoto Univ.,
Kumamoto

[ERs@Rz (EHRM]

A Step Size Dependence on the Visualization of Crystallographic Defects using
SEM/EBSD

'Yoshikazu HIGA and 'Takashi MAKISHI

1 Department of Mechanical Systems Engineering, Okinawa National College of Technology

Crystallographic grains and defects play an important role in different processes, such as grain growth and
recrystallization, damage and plastic deformation behavior. Due to the important role of these characteristics it is
of high interest to characterize the crystallographic orientation and investigate grain boundary distributions in
crystalline materials. In this study, an experimental investigation of the crystallographic defects, such as
dislocation arrays, grain boundaries and its orientations, using electron backscatter diffraction (EBSD) mapping
with a scanning electron microscope (SEM) have been performed in a commercial polycrystalline copper. By
means of EBSD local orientations are determined at individual points in a regular grid on a planar surface of a
specimen. From the orientation differences between neighboring points the lattice curvature and the dislocation
density tensor can be derived. And then, it has been revealed that the dislocation density distribution related to
crystallographic defects is significantly dependent to the step size with respect to the spatial resolution for
SEM/EBSD.

International Conference on Engineering Science and Innovative Technology (ESIT2014), (2014.04), pp.292-297,
Krabi, Thailand
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Finite Element Analysis of Three-Dimensional Hot Bending and Direct Quench
Process Considering Phase Transformation and Temperature Distribution by
Induction Heating

Hiroaki KUBOTA", Atsushi TOMIZAWA", Kenji YAMAMOTO", Nobuhiro OKADA", Takayuki HAMA®
and
Hirohiko TAKUDA?

1) Nippon Steel & Sumitomo Metal Corporation
2) Graduate School of Energy Science, Kyoto University

In this study, a coupled thermo-mechanical-metallurgical finite element analysis (FEA) method was developed to
investigate the deformation behavior in the three-dimensional hot bending and direct quench processes. In the
developed FEA procedure, the temperature distribution was calculated by two methods. First was a three
dimensional electromagnetic and heat conduction analysis that considered a non-linearity of permeability and
magnetic transformation. Second was a simplified method that used an original heat source model for induction
heating. In the deformation analysis, temperature, micro structure and strain rate dependencies of flow stress were
taken into consideration. As for the microstructure evolution, an experimental formula was used to track the
ferrite-austenite transformation, and Koistinen-Marburger relationship was employed to describe the austenite-
martensite change. To confirm the effectiveness of the developed FEA method, the thickness change upon
bending and the camber by inhomogeneous cooling were simulated. The results were in good agreement with the
experimental measurements.

ISIJ International, Vol. 54 (2014), No. 8, pp. 1856—-1865

WENA P 7+ —I 7B 5 ETHEEMITIEOR

Development of Vertical Double-action Forming in Tube Hydroforming

i {5, BIE=E  FEEEY, DRI
R 4R TRt

Recently, tube hydroforming is appreciated for its features in improving fuel economy and crash safety. Tubular
hydroforming parts with rectangular cross section are one of the typical automotive parts. There are, however,
problems in conventional hydroforming. First problem is that high internal pressure is necessary to obtain small
corner radius. Second problem is that thickness is largely reduced around corner portions. In order to solve these
problems, the vertical double-action forming method is proposed. The method consists of two stages. The first
stage is to form a tube into elliptic cross sectional shape. The second stage is to form a square cross sectional
shape by stamping under internal pressure. Experiments of vertical double-action forming method are carried out.
It is clear that, in this method, small corner radius can be formed with low internal pressure. The circumferential
thickness deviations, furthermore, can be largely reduced in this method. By FE analysis influences of equivalent
stress and friction on thickness distribution are discussed in both methods.

HASBYENN 1574338, &5 53 545 614 5 (2012), pp62-66
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Development of Hydroforming Technologies Using Conical Tube

EiE U, RILER, AMES
R 4R TRt

Recently, tube—hydroformed automobile parts have been appreciated for their features in improving fuel economy
and crash safety. Hydroforming using conical tubes could be effective to obtain further complex shaped parts of
cars. Generally, in hydroforming using conical tubes, it is difficult to obtain a large expansion ratio and a large
work hardness because of difficulties in axial feeding. In this paper, two newly developed hydroforming
technologies are proposed in order to enable axial feeding in hydroforming. Both technologies are relatively easy
methods using special dies. Fundamental tests of the new hydroforming methods using conical tubes, which are
made of high tension steel, are carried out. The expansion ratio and plastic strain after hydroforming are
investigated. The effects of axial feeding on deformation are discussed.

HAYBMENN T 54358, 26 53 545 614 5 (2012), pp231-235

Development of three-dimensional hot bending and
direct quench(3DQ) technology

N.Shimada", A.Tomizawa", H.Kubota", H.Mori", M.Hara”, S.Kuwayama3)

1) Nippon Steel & Sumitomo Metal Corporation
2) Nippon Steel & Sumikin Pipe Co.,Ltd.
3)Nippon Steel & Sumikin Plant Co.,Ltd.,

The basic properties of Three-Dimensional Hot Bending and Direct Quench (3DQ) ,especially the property of
bending force were researched.The tensile strength of 3DQ product reaches 1470MPa, and the energy absorption
in crash test increases by applying partial quenching. In this report, the basic properties of 3DQ ,especially the
property of bending force, are introduced. In addition, 3DQ mass production system using robot and features of
3DQ products are introduced.

Proceedings of 11th Internatinal Conference on Technology of Plasticity ICTP 2014, pp.2267-2272(2014)
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Development of Finite Element Analysis Method for Three-Dimensional Hot
Bending and Direct Quench (3DQ) Process

Hiroaki Kubota, Atsushi Tomizawa, Kenji Yamamoto, Nobuhiro Okada
Nippon Steel and Sumitomo Metal Corporation

The automotive industry has been focusing on developing lighter vehicles to improve fuel economy and crash
safety. In order to meet these requirements, Three Dimensional Hot Bending and Direct Quench (3DQ)
Technology has been developed, which enables a manufacturer to form hollow tubular automotive parts with a
tensile strength of 1,470 MPa or over. 3DQ is a type of consecutive forming that allows bending and quenching at
the same time, with a tube feeding device, an induction heater, a cooling device, and a bending device. In this
research, a coupled thermomechanical-metallurgical finite element analysis (FEA) method has been developed to
investigate the deformation behavior and to predict the forming capability of 3DQ. In the developed FEA
procedure, the temperature distribution was calculated with electro magnetic and heat transfer analysis, and the
flow stress was defined by transformation models and linear mixture rule. An experimental formula was used to
track the ferrite-austenite transformation, and a Koistinen-Marburger relationship was employed to describe
austenite-martensite change. The simulated results were compared with the experimental measurements, and the
effectiveness of the developed FEA method was confirmed. Furthermore, the deformation characteristics of 3DQ,
such as the wrinkling limit and the thickness change, were investigated, and simple equations to describe them
were proposed.

Proceedings of The 11th International Conference on Numerical Methods in Industrial Forming
Processes(Numiform 2013), pp.568-573

Study on Stretch Flanging in Double Sheet Hydroforming

Masahiko Sato, Atsushi Tomizawa and Tohru Yoshida
Nippon Steel and Sumitomo Metal Corporation

To reduce emissions and achieve further safety, development of new forming technologies is required in
automotive industry. For these demands, double sheet hydroforming is investigated, as this process has the
advantage in parts integration. In this paper, basic research of stretch flanging using high-tensile-strength steel
was carried out. The forming characteristics are made clear through experiments and FEM analysis. Based on this
basic research, and furthermore, a new method using a specially designed bead is proposed to enhance the
formable range.

Proceedings of 6th International Conference on Tube Hydroforming (TUBEHYDRO 2013), pp309-312
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Development of Three-Dimensional Hot Bending and Direct Quench (3DQ)
Mass Processing Technology

A. Tomizawa", N. Shimada", H.Matsuda ", H. Mori", M. Hara”, S. Kuvvayama3 )

1) Sumitomo Metal Industries, Ltd.
2) Sumitomo Pipe & Tube Co., Ltd.
3) Sumitomo Metal Plant Co., Ltd.

Recently, the automotive industry has been focusing on developing on lighter vehicles to improve fuel economy
and crash safety. Tube—hydroformed automobile parts have been widely appreciated for their performances. Car
maker’s demands, however, become strict and high level. In order to meet these requirements, Three-imensional
Hot Bending and Direct Quench (3DQ) Technology, which enables the formation of automotive parts with a
tensile strength of 1470MPa or more, has been developed. This 3DQ is a consecutive forming that allows three
dimensional complex hollow bending and quenching at the same time. This technology enables steel components
with a hollow tubular structure to acquire ultra high-tensile strength. Application of 3DQ technology would
reduce weight of automotive parts and improves crash safety, compared to conventional methods.

Proceedings of International Conference “Hydroforming of Sheets, Tubes and Profiles”, Vol.7(2012), pp. 127-138

Development of Double Sheet Hydroforming Technology

M. Sato, A. Tomizawa
Sumitomo Metal Industries, Ltd.

Double sheet hydroforming technology is expected to make automotive parts lighter. In this paper, basic research
was carried out to develop the double sheet hydroforming technology using high tensile strength steel in practical
manufacturing. By experiments and FEM analysis of concave and convex section shapes, symmetric section shape
and stretch flanging, forming characteristics are investigated, and formable range is made clear. Based on this
basic research, manufacturing trials of automotive parts have been ccomplished successfully.

Proceedings of International Automotive Body Congress 2010, Vol.57,pp182-191
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Development of Three dimensional Hot Bending and
Direct Quench (3DQ) Technology
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Recently, the automotive industry has been focusing on developing on lighter vehicles to improve fuel economy
and crash safety. In order to meet these requirements, Three-Dimensional Hot Bending and Direct Quench (3DQ)
Technology, which enables the formation of automotive parts with a tensile strength of 1 470 MPa or more, has
been developed. This 3DQ is a consecutive forming that allows three dimensional complex hollow bending and
Quenching at the same time. In this reports, developed 3DQ technology and characteristics of products by 3DQ
are described.

A E TR, &5 397 5 (2013), pp83-89
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On-line Image Gathering utlizing an Operated Underwater Movable
Sensor Node

1Kuniaki Kawabata, 2ZFumiaki Takemura, 2Shota Futenma, 3Tsuyoshi Suzuki

IRIKEN, 2Department of Mechanical System Engineering, 3Tokyo Denki University
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Journal of Robotics and Mechatronics, Vol.25, No.5, pp.772 - 777, October, 2013

Development of Easily-Removable Underwater Manipulator Unit with
built-in Controller

1Fumiaki Takemura, 'Reyes Tatsuru Shiroku, 2Kuniaki Kawabata, 3Shinichi Sagara

1Department of Mechanical System Engineering, 2RIKEN,
3Kyushu Institute of Technology
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Journal of Robotics and Mechatronics, Vol.25, No.5, pp.778 - 784, October, 2013.

A Stereo Vision System for Underwater Vehicle-Manipulator Systems -
Proposal of a Novel Concept Using Pan-Tilt-Slide Cameras-

1Shinichi Sagara, 1Radzi Bin Ambar, 2Fumiaki Takemura

1Kyushu Institute of Technology, 2Department of Mechanical System Engineering
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Journal of Robotics and Mechatronics, Vol.25, No.5, pp.785 - 794, October, 2013.
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Experimental Verification of Lifting Force by an Underwater Robot with
Thrusters Having the Passive Posture Maintenance Mechanism

1Fumiaki Takemura, 1Shota Futenma, 2Kuniaki Kawabata, 3Shinichi Sagara

1Department of Mechanical System Engineering, 2RIKEN,
3Kyushu Institute of Technology
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Journal of Robotics and Mechatronics, Vol.25, No.5, pp.812 - 819, October, 2013.

Method of Dynamic Image Processing for Ecology Observation of Marine
Life

1Yasutake Okuda, 'Hiroki Kamada, 1Satoru Takahashi, 2Shun'ichi Kaneko,
3Kuniaki Kawabata, 4Fumiaki Takemura

1Kagawa University, 2Hokkaido University, SRIKEN,
4Department of Mechanical System Engineering

AR, R CIREBRBE A LA~ L EEE > TV D. LT3 o T, MEEAY OB - FHlXEE
REOBLEND Y, ARRRMHRICHIT TEERZ L THDH. AL TIIEEERRFNOZDIZ, &
AT 2y 7T D BEGAEICK LT, B0 FEZRET 5. AFEIHFRREICB VT,
KO T TOREIE S TE, —FFAICENTZ Y T5BBAOREA TR TH LS. KFEL M
W5 LT, MHEAERROBL - FHAIDHS BT T

Journal of Robotics and Mechatronics, Vol.25, No.5, pp.820 - 829, October, 2013.

Development of Underwater Monitoring Wireless Sensor Network to
Support Coral Reef Observation

ITsuyoshi Suzuki, 'Kazuki Kato, !Emi Makihara, 'Takafumi Kobayashi, 'Hitoshi Kono,
1Ke1 Sawai, 2Kuniaki Kawabata, 3Fumiaki Takemura, 4Naoko Isomura
5Hideyuki Yamashiro

1Tokyo Denki University, 2RIKEN, 3Department of Mechanical System Engineering, 4Department
of Bioresources Engineering, 5Unversity of the Ryukyus
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International Journal of Distributed Sensor Networks, April, 2014.
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Underwater Image Gathering by Utilizing Stationary and Movable Sensor
Nodes - Towards Observation of Symbiosis System in the Coral Reef of
Okinawa-

1Kuniaki Kawabata, ZFumiaki Takemura, 3Tsuyoshi Suzuki, 3Kei Sawali,
4Kisuke Kuraya, 5S. Takahashi, éHideyuki Yamashiro, "Naoko Isomura, 8Jianru Xue,

IRIKEN, 2Department of Mechanical System Engineering, 3Tokyo Denki University,
4Science and Technology Division, Kagawa University, $Unversity of the Ryukyus,
"Department of Bioresources Engineering, 8Xi’an Jiaotong University
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International Journal of Distributed Sensor Networks, July, 2014

Ao EER S
On-line Image Gathering by Stationary and Movable Sensor Node for

Underwater Visual Surveys

1Kuniaki Kawabata, 2Fumiaki Takemura, 3Tsuyoshi Suzuki, 3Kei Sawali,
4Satoru Takahashi, sHideyuki Yamashiro, 8Naoko Isomura

1RIKEN, 2Department of Mechanical System Engineering, 3Tokyo Denki University,
4Kagawa University, SUnversity of the Ryukyus,
6Department of Bioresources Engineering
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Basic experiments of position measurement for an underwater mobile
object using the particle filter

1Fumiaki Takemura, !Natsuki Uechi, 2Kuniaki Kawabata, 3Shinichi Sagara
4Shiro Tamaki,

Department of Mechanical System Engineering, 2RIKEN,
3Kyushu Institute of Technology, 4Unversity of the Ryukyus,
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The 45th ISCIE International Symposium on Stochastic Systems Theory and Its Applications
(SSS'13), pp.173 - 174, November, 2013

Dynamic Feature Point in Ocean - Marine Tag

Yoshiki Nota, 1Satoru Takahashi, 2Kuniaki Kawabata, 3Shun'ichi Kaneko,
4Fumiaki Takemura, 5Tsuyoshi Suzuki,

1Kagawa University, 2RIKEN, 3Hokkaido University,
4Department of Mechanical System Engineering, Tokyo Denki University
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20th Korea-Japan Joint Workshop on Frontiers of Computer Vision(FCV2014), Feb, 2014
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Novel Solid State Cladding of Brass to Steel Plate by Friction Stir Welding

Toshikazu MATSUYAMA', Takuya TSUMURA?, Kazuhiro NAKATA®

1Graduate, School of Eng., Osaka Univ.,
%) oining and Weld. Res. Inst., Osaka Univ.

(Current: Dept. of Mech. and Sys. Eng., Okinawa National College of Tech.),
3Joining and Weld. Res. Inst., Osaka Univ.

*Joining and Weld. Res. Inst., Osaka Univ. (Current: Dept. of Mech. and Sys.

To use brass as a tribological material instead of Pb bronze, the feasibility of forming a lap joint of brass sheet
on steel plate was investigated by using Friction Stir Welding, and it was proved that a lap joint with smooth
surface and good joint strength was successfully made. Furthermore, the mechanism taking place at the lap joint
of brass to steel was discussed by observing the interface.

TRBEP TS, 5531 B 4 B, pp.73s~77s, 2013.
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Microstructural characteristics and mechanical properties of non-combustive
Mg—9Al-Zn—Ca magnesium alloy friction stir welded joints

*L. Zhow" 2, K.Nakata', J. Liao3, T. Tsumura®

'y oining and Weld. Res. Inst., Osaka Univ.,
? Shandong Prov. Key Lab of Spec. Weld. Tech., Harbin Inst. of Tech. at Weihai,
3Tech. Dev. Hdgrs., Kurlmoto Ltd.,
3Joining and Weld. Res. Inst., Osaka Univ.
(Current: Dept. of Mech. and Sys. Eng., Okinawa National College of Tech.)

Non-combustive Mg—9Al-Zn—Ca magnesium alloy was friction stir welded with rotation speeds ranging from
500 to 1250 rpm at a constant welding speed of 200 mm/min. Defect-free joints were successfully produced at
rotation speeds of 750 and 1000 rpm. The as-received hot extruded material consisted of equiaxed «-Mg grains
with 8 -Mg;;Al;; and Al,Ca compounds distributed along the grain boundaries. Friction stir welding produced
much refined o -Mg grains accompanied by the dissolution of the eutectic 3 -Mg;;Al;, phase, while Al,Ca phase
was dispersed homogeneously into the Mg matrix. An increase in rotation speed increased the « -Mg grain size
but not significantly, while microstructure in the heat affected zone was almost not changed compared with the
base material. The hardness tests showed uniform distributed and slightly increased harness in the stir zone.
Results of transverse tensile tests indicated that the defect-free joints fractured at the base material, while
longitudinal tensile tests showed that the strength of the defect-free welds was improved due to microstructural
refinement and uniform distribution of intermetallic compounds.

Materials and Design, Vol.42, pp.505~512, 2012.

IMPROVEMENT IN FATIGUE STRENGTH
OF FRICTION STIR WELDED
ALUMINUM ALLOY PLATES BY LASER PEENING

Y. SANO?, K. MASAKI? and K. HIROTA!
VRS, 28 2T 5 L

Plane bending fatigue testing was performed to study the fatigue properties of friction stir welded
(FSW) 3 mm thick AA6061-T6 aluminum alloy plates. Fatigue cracks propagated with bends and
curves on the specimens, showing large deviation from a linear line. This might be reflecting the
material flow and microstructure in the weld zone. The fatigue strength of the unwelded base
material (BM) was 110 MPa at 107 cycles and FSW deteriorated it to 90 MPa. However, laser
peening (LP) restored the degraded fatigue strength up to 120 MPa which is higher than that of
the BM.

Advanced Materials Research Vols. 891-892, pp 969-973, (2014)
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A step toward realization of robust navigation for vision based mobile robot

Kazuhide Sugimoto, Yuki Namihira

Electronic Communication Systems Engineering Course

For the indoor autonomous mobile service robots, navigation function plays a significant role. Many of the usual
approaches for self-localization are based on the wheel odometry and landmark detection. And almost of such
approaches put on special landmarks in an environment. To solve problems such as spoiling a scene and a great
deal of man-power for installation and maintenance of them, self-localization method based on natural landmarks
was proposed. In addition, many types of map based navigation methods which use precise geometric information
about the workspace of the robot were also proposed. However, the cost for creating environmental map is very
high, and it should be updated whenever the environment has a change.

In this paper, two key technologies to realize vision based autonomous mobile robot for indoor guidance are
presented. One is for a localization method which is not based on especially designed artificial landmarks. The
other is for a navigation method that does not use the usual environmental map based on detailed geometric
information. As for the former, signs in a scene and structural features such as corners are used as markers which
are called "natural landmarks". Here, we developed a sophisticated corner detection method which can be applied
to specular reflection regions for detection of structural landmarks. And in order to distinguish rotational-
symmetric patterns, improvements for SIFT feature based model generation technique is also proposed. As for the
latter, a concept of qualitative environmental map by combining motion plans and relations between adjacent
landmarks as "behavior-list" is proposed.

The 8th International workshop on Robust Computer Vision (IWRCV2014), pp.182-190, KAIST IT Convergence
Center, Daejon, Korea, Jan. 11-12, 2014.

GPS L FffE H2FA LRy FOFHE
—OKINAVA BIiRER e Ry MmiTT—

FLAY YAy AYIr, B Mk, MR B GRS R

Sandy beaches of Okinawa are an important resource for the tourism industry. There
is a need for constant cleaning to keep the white sandy beach clean. However, time
and effort is required for cleaning. To solve this problem, in this paper, we
propose an OKINAWA-type beach—cleaning robot using GPS and a direction sensor.
Generally, GPS is a very common method to estimate a robot’ s location in an outdoor
environment. However, when the robot is at a standstill or moving slowly, the error
in the direction detection using only GPS is relatively large. To compensate for
this, we decided to use GPS combined with a direction sensor in order to reduce the
direction errors. A performance evaluation using a prototype of the proposed robot
is described in this paper.

i)
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In this paper, we propose a monitoring system using multiple flying robots
controlled via a 3G network. We use AR.Drones as multiple flying robots. In order to
display monitored data easily, we propose and implement a system as a web
application. The proposed system works in a web browser with Google Maps and the
USTREAM service. The user can check the position of each robot and can monitor video
images from each flying robot within this application. By an evaluation experiment,
our system can be used to control multiple flying robots and can be applied to
information monitoring systems in case of emergency such as when disasters occur.

BARER M GGE Dy EERISHERMES, TRk 27 4 2 A SfadukE (R 2742 )

TVML 275 L7z IT AMERO =D DREBLEORE
—BED IT AMBRIZENPLT—

FAY) AR AV I mEEE B EAR B AR P PR R PR

ARFFETIE, IT AMBERD T D—FiEE LT IT B OBGER HIMEE @ L - 2B k417
TT 5. HEHRROESEFAEZNGIT, EREOEHRBEINE RREEO R - MG E b, %
FESET. fET2MET IT B OAx RNz EE T2 WO 74T 47 ThHDH. H
Sk B o oG ok 2 B C Il LEhER 92 2 & T < ik & B ST I AL ER A R R oD
RITHEITID., AR TIHE =2 — A THEGBEMFENETE 2 TWL Z1EH L3 BB L 202 R
IZOWTHET 5.
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ERFERCEE D, FEXISEMEE, Vol. 133, No. 2. 2013, pp. 126~131 (CERk 2542 H)
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ERFERCEE D, FEEISEMEE, Vol. 133, No. 2. 2013, pp. 1656~171 (CERk 2542 H)
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The Development of Flying Type Moving Robot Using Image Processing

Suriyon TANSURIYAVONG, Yuuta Suzuki, Boonmee Choompol (i T3 %% 5 224%)

B TRBE 2 AR > I, BB EOREEMIC X o TRIEIEFHICHIR A H D, Z08RE
T D 72012, RHFFE TR, BITIZEHA Lo Ry SO EZ/mR Lz, AT R
MI, NADRHI~—27 2R LB OBET 5, NADKRHIY—7 2 L TWDH 72D,
Ty NRN—=ADT T =~y F U 7EEZEAL, YaxXTa=y FEHIEIT 70T,
PID 38 L OV PD il 28R L7z, EEROFERIT, RATH AR v EB SR> TBEITH Z &7
TE, BB D - EAZ LN TEDL L EEIELE,

Journal of Communication and Computer. Vol.9. No. 10, pp.1170~1178 (GERk 24 4510 A)

Project Base Learning for IT Personnel Resources Development Using
TVML

Suriyon TANSURIYAVONG., Endo Takanobu, Boonmee Choompol (T3 &% B 5 224

IT \MEBRT 52 LI328BTHL, HMOT = A— a VBB FERT L. WRRT
BHikThsb, LhrL, Txldbo LR FETEZ, 1T FEHEABGNT = XA BM 2 1Ek 5
HZ LD EZXT, I T, IT A\MEBERTHDIZ, T=AHMEERSED Z L a2RE
L7c, FERRERIL, FEDIRDT = ABHESGRFE TRAEL TWH I &L, IT AMERKIC

RAYRY

Journal of Communication and Computer. Vol.9, No.10. pp.1152~1159 (Fp% 24 4 10 A)

EH % FH\ /- Drone DFREBAT— 3 a ~DFHE

BILE—, SWEEE, W 0E, mhikkE, 2 2V YRy 2V Ay (R EESSEMER)

In order to land to the charging station Drone that are flying, experiments were
performed to recognize the charging station by using image processing, and performs the

landing operation of the charging station based on the image that was recognized,

verify
accuracy of the landing position.

BRI EE, I EZE Y 27 AWFFEE. 11S-14-065, pp. 1~4 (Fk 26 49 H)
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Drone DRITREBIFREBER NI AT A

e O, EOREETE, RILE—, Wi, 2o XV ARy RV I G LEmFERI)

In recent years, monitoring and collecting information for crime prevention and disaster,
the use of unmanned flying robot has been required. To the proposal of a system from Drone
to be equipped with a camera and GPS, to collect video and location information, to display
over time flight path, useful for information gathering and analysis in this paper.

i)

KREFERMTERE R, WHMREE S R T LHFER, 11S-14-066, pp. 5~10 (K 26 42 9 H)

Drone DREER T > ¥ & GPS % BV 7= T4 THill 40

HIREESE, FEEROIE, mILE -, Wi, 2o XV ARy RV 32 G LEmFERIFE)

This paper describes about the flight control using the GPS and magnetic sensors for
drone.

i
E‘JT

[P E R, WIHRPESE S 2T LFSER. 11S-14-067, pp. 11~14 (VAL 26 49 1)

Visual Odometry ZHWzuiRy b BERIT

KEENR, 2 AT ARy AV 3 il Ghil T3 m 5 R HR)

In this paper, it was prompted to pixels the amount of movement of the robot between
frames to image series, conducted an inter—frame matching when it was acquired by a
monocular camera. The said method for determining the self-position of the robot by
converting the actual distance the pixel movement amount is calculated, taking the sum of
them. As the expansion of the future, you want to do an experiment to implement this
approach to robot.

EBH*

KA E R, WIREESE S AT AT 11S-14-070, pp. 21~24 (SRR 26 429 1)
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This paper describes the study of human following route teaching for indoor aerial robot
using Air—odmetry and AR—marker.

BRFRMITES AR, RIRESE S AT LA0F7E4, T1S-14-071, pp. 25~28 (°Ff% 26 £4£ 9 )
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BRI ER, IR FEE S AT AHFFES . 11S-14-015, pp. 31~36 (PR 26 43 )
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I P HEBITE D L 910D,

BRFEMIEESER, WHARPEE T X T AfFEE. 11S-14-016, pp. 37~42 (CFRk 26 43 H)
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BRI ER, RIMRESR D X T LAF9E2, 11S-14-018, pp. 47~50 (“F5K 26 4F 3 J)

GPS & 3G-Network ZFJF L7= VAV OFHE H DB 3%
EYLEESE, BAE R, EOE, ~— U~ —FF T e @I E— Wil M, X ARy RU I~
GPS & 3G-Network ZFIH L7z UAV OFFEHIEORREEZITH, iU K- T, FEHNT K 2 =EH HE &

HEWRITOW G ORITE— ROV AL 2 LR TE D,
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This paper describes the development of Unmanned Aerial Vehicles.

We are using ARdrone
for developing this system.

ARdrone is an airplane robot that using four propeller and
two cameras, one in the front and one in the middle. By detecting LandMark: AR marker using
vertical camera, we do navigate ARdrone.

i)

RERWFREE R, WIAREZE S X T LAIFSES. T1S-13-7, pp. 1~6 (FRL 25 4£3 H)
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From the result of autonomous flying robot contest, we found often losing sight of the

markers for flying robot. For the solution, we propose using a fish—eye lens on robot,

and
estimating the effectiveness of fish—eye lens on robot

i)
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This paper describes the study of human following route teaching for indoor aerial robot
using Air-odmetry and AR—marker.

i)
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This paper describes the development of autonomous flying navigation system using the
Air-odmetry. To compensate for the detected gap width from the autonomous flying robot
using landmark, we have proposed the Air—odmetry. Route information corresponding to the
odmetry of indoor flying robot was not found in the prior art. Air—odmetry that was
developed was feasible enough.

M

BAFRIERE R, IRIREESE S AT LFZE4, 11S-13-10, pp. 16~18 (FAk 25 4 3 J)

Xy P U—2&E THIST B AR Drone Z HWEER I AT LDRR

EURFEIE, XU AU YR RV A il GRS R SAR)

In this paper, we describe the surveillance system using AR.Drone controlled via a
network. AR.Drone performs communication using the Wi-Fi network. The flight range is
limited within 50m. We proposed the technic by using mobile-phone network to solve this
problem.

BRFRIES R, WIRESE S AT LAF%E%, 11S-13-11, pp. 19~22 (¥AK 25 4E 3 1)

AVEFZITATREB ML —=0 VAT AIZESNWERAR =Y ~DIRH
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This paper presents the interactive synchronized-training system applied for sports. The
system obtains data from the acceleration sensors, and then calculates the cycle and
detects phase shift from those data. By those calculated data, the athletes are able to
adjust the velocity of their moving action to be the same. In the experiments, we were able
to detect the deviation of the motion and able to develop interactive synchronized-training
system.

i
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T RWIERE R, HMEREERE U AT LRS84, 11S-13-12, pp. 23~26 (F% 25 43 H)
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A Cell-Free Translocation System Using Extracts of Cultured Insect Cells to
Yield Functional Membrane Proteins

Toru Ezurez*, Kei Nanatani', Yoko Sato', Satomi SuzukiS, Keishi Aizawa', Satoshi Souma', Masaaki Itozn,
Takahiro Hohsaka4, Gunnar von Heijines, Toshihiko Utsumi(’, Keietsu Abe3, Eiji Andoz, Nobuyuki Uozumi'

1. Department of Molecular Engineering, Graduate School of Engineering, Tohoku University, Sendai, Japan

2. Clinical and Biotechnology B.U., Shimadzu Corporation, Kyoto, Japan

3. Department of Microbial Biotechnology, Graduate School of Agricultural Science, Tohoku University, Sendai,
Japan

4. School of Materials Science, Japan Advanced Institute of Science and Technology, Ishikawa, Japan

5. Department of Biochemistry and Biophysics, Stockholm University, Stockholm, Sweden

6. Department of Biological Chemistry, Faculty of Agriculture, Yamaguchi University, Yamaguchi, Japan

o Current address: Okinawa National College of Technology, Nago-shi, Japan

Cell-free protein synthesis is a powerful method to explore the structure and function of membrane proteins and
to analyze the targeting and translocation of proteins across the ER membrane. Developing a cell-free system
based on cultured cells for the synthesis of membrane proteins could provide a highly reproducible alternative to
the use of tissues from living animals. We isolated Sf21 microsomes from cultured insect cells by a simplified
isolation procedure and evaluated the performance of the translocation system in combination with a cellfree
translation system originating from the same source. The isolated microsomes contained the basic translocation
machinery for polytopic membrane proteins including SRP-dependent targeting components, translocation
channel (translocon)-dependent translocation, and the apparatus for signal peptide cleavage and N-linked
glycosylation. A transporter protein synthesized with the cellfree system could be functionally reconstituted into a
lipid bilayer. In addition, single and double labeling with non-natural amino acids could be achieved at both the
lumen side and the cytosolic side in this system. Moreover, tail-anchored proteins, which are post-translationally
integrated by the guided entry of tail-anchored proteins (GET) machinery, were inserted correctly into the
microsomes. These results showed that the newly developed cell-free translocation system derived from cultured
insect cells is a practical tool for the biogenesis of properly folded polytopic membrane proteins as well as tail-
anchored proteins.

PLoS ONE , 9(12): €112874. doi:10.1371/journal.pone.0112874 (2014)
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Environmental cleanup with Okinawan microorganisms

KOUTA OOSHIRO, TOSHIAKI TANABE

Department of Bioresources Engineering, Okinawa National College of Technology

In generally, it is known that high-selective lignin-degrading white-rot fungi can degrade dioxin.
They secrete three type oxidases, such as laccase (Lac), lignin peroxidase (Lip), manganese
peroxidase (MnP). They are used to bioremediation of dioxin or PCB. We aimed to use wood-decay
enzymes for bioremediation of soil polluted by dioxin or PCB. In this study, we report about
construction of the Okinawan soil library and construction of the soil microbe library.

The soil samples were collected from approximately 2,600 places including each remote island in
Okinawa. Various kinds of microbes are isolating from this library. They have various bioactive
substances and enzymes.

2014 EWC/EWCA INTERNATIONAL CONFERENCE IN OKINAWA, Poster Session, Naha,
Okinawa on Sept. 17-19, 2014.
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Wood—decay Property of Pleurotus Cornucopiae var. Citrinopileatus and
Characterization of a Laccase from This Fungus

Kouta Ooshiro, Wakana Ogawa' and Toshiaki Tanabe

Department of Bioresources Engineering, Okinawa National College of Technology
'Department of Bioscience and Food Production Science, Doctoral Program, Interdisciplinary Graduate School of
Science and Technology, Shinshu University

In this study, we report about wood-decay ability of Pleurotus Cornucopiae var. Citrinopileatus, “Tamogitake”
in Japanese, and about purification and characterization of Laccase produced by Tamogitake. Tamogitake
produced only one laccase among lignin-degrading enzymes, which activity peaked after 2-weeks of culture.
Lignin degradation was most effective after 3-weeks. The maximal ratio of saccharification for residual
holocellulose using cellulose was 15.1%. The laccase from Tamogitake was purified from the culture extract by
DEAE Sepharose Fast Flow and Sephacryl S-300 column chromatographies. Consequently, it is thought that
Tamogitake and its laccase are useful for rapid pretreatment of wood biomass.

The 3rd International GIGAKU Conference in Nagaoka (IGCN 2014), program p.155,
Nagaoka University of Technology, 20th June (Fri) — 22nd June (Sun), 2014
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Autonomy through Traditional Performing Arts: The Use of Okinawan and
Japanese Music in the Screen Version of The Teahouse of the August Moon
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ON A TEACHING MATERIAL DEVELOPMENT TO CULTIVATE
MATHEMATICAL ABILITIES - FOCUSING ON EFFECTS OF
PROBLEMS OF ORDINARY DIFFERENTIAL EQUATIONS

sk Masahiro Watari

Okinawa National College of Technology Department of Integrated Arts and Science

In this paper, we propose a new mathematical teaching material with respect to ordinary differential equations.
The aims of its introduction are to evoke the interest in mathematics and to acquire the mathematical abilities. In
the trial 2013, he made his students generalize a formula for the general solution of linear ordinary differential
equations of second order with constant coefficients. Checking the process of the solution of this problem, we
argue these educational effects precisely. Finally we verify the achievements. After the trial, students’ opinions
were sought through a questionnaire. It showed the following results: More than 50 % students admitted that joy
of mathematics were evoked. All of them also did not deny the improvement of their proof abilities. In particular,
our material was influenced on advanced students effectively. Other outcomes are also mentioned.

Proceedings of International Symposium on Advances in Technology Education , 2014

The punctual Hilbert schemes of degree two for monomial curve singularities

¢ Masahiro Watari
Okinawa National College of Technology Department of Integrated Arts and Science

Pfster and Steenbrink studied the structure of punctual Hilbert schemes of certain degree for irreducible curve
singularities by their intersections with Schubert cells. Using their method, the author and his students proved that
punctual Hilbert schemes of degree two for monomial plane curve singularities are isomorphic to a projective line.
In this paper, we generalize this result for general monomial curve singularities.

Universal Journal of Mathematics and Mathematical Sciences, 3 no.1, 95-104, 2013
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ON THE INTRODUCTION OF A PROOF PROBLEM OF ORIDINARY
DIFFERENTIAL EQUATIONS WHICH EVOKES JOY OF MATHAMTICS

*k Masahiro Watari

Okinawa National College of Technology Department of Integrated Arts and Science

This present article is the report of my practice in which I tied to make my students prove a new theorem which
was never known. I planned and practiced a special lecture “Challenge Seminar” for third graders. Since every
third graders in my school take a lecture about ordinary differential equations, I created a problem about ordinary
differential equations.] made my students who took my seminar try to prove this problem by their arguments. As a
result, all students took part in the discussion. With some advices, their discussion was advanced. Finally, the

proof was completed. I can check the partial achievement of the above aims.

Proceedings of International Symposium on Advances in Technology Education , 2013

Determinacy of Infinite Games and Inductive Definition in Second Order
Arithmetic

Kana Mashiko, Kazuyuki Tanaka', Keisuke Yoshii?

Tohoku University Mathematical Institute, %Okinawa National College of Technology
N— AR ROH b= ETOERS — AORBEARBIICETLIEEREITHACELTEL D
WERLTHD. TNOLDOEITHELZBEZ, FLOLW_BEFOABRZEAL, TRIZL > THEMTS
LR TEBERS—AMIHONWTEELEZTWVAS.

BIRRHTARATERESE 1729 5, pp. 167-177, 2011

Infinite Games and Transfinite Recursion of Multiple Inductive Definition

Keisuke Yoshii!, Kazuyuki Tanaka?

!0kinawa National College of Technology, *Tohoku University Mathematical Institute

2012 o Va—F—DELOF L LTHLND A Turing QA 100 BAEIIHED, KOBRTHD
7Yy VREZBWTHEAEVEMEROERSEMTbN, KRB ZIOESEBIZERLELOTH
5. HOERT—LEBEOARL—F —2ROMENER L ORI OV THRENR2FMEZ S 2D LW
SHERIZHOWTEBE L. ARXOERBEIZ, LE=2—7—LkY A Montalb n KD#EH L7 “Open
questions in Reverse Mathematics” (Bulletin of Symbolic Logic, 17, 2011) DFRRE 29 IZ¥#43H) 7R
BErBE22b0LaA bEND R EEBRNICOEWVIEEE O 7.

LECTURE NOTES IN COMPUTER SCIENCE, VOL. 7318 pp374-383, 2012



136

Bulletin of Okinawa National College of Technology, No.9 (2015)

Building Students’ Creative Confidence through Teaching English at ONCT
Risa Yoshii

Department of Integrated Arts & Science
Okinawa National College of Technology

Abstract

English, especially communicative English, tends to be the weak point for many Okinawa
National College of Technology (ONCT) students. This is a serious problem since students may
work worldwide as engineers in the future, and it is crucial for international engineers to be able to
communicate with foreign people. The research is focused on motivating and developing “Students’
Creative Confidence through Teaching English as a Tool for Global Communication,” and the case
study and procedure of using students’ “Oral Presentations” as an ice breaker for classes are
introduced. Through teaching experience, the students showed higher motivation when they had
opportunities to express themselves regardless of their English abilities, and it is essential to “Teach
English in English (TEE) as much as possible while creating Student-Centered Communicative
Classes.”

EWC/EWCA International Conference
September 17-19, 2014 in Okinawa, Japan.

Building Students’ Creative Confidence through Teaching English
Risa Yoshii

Department of Integrated Arts & Science
Okinawa National College of Technology

Abstract

According to the survey, English, especially communicative English, tends to be the
challenging point for Okinawa National College of Technology students. This is a serious problem
since students may work worldwide as engineers in the future, and it is crucial for international
engineers to be able to communicate with foreign people. The research is focused on motivating and
developing “Students’ Creative Confidence through Teaching English as a Tool for Global
Communication,” and the case study and procedure of using students’ “Oral Presentations” as an
ice breaker for classes are introduced. According to the questionnaire, the students showed higher
motivation when they had opportunities to express themselves regardless of their English abilities,
and it is beneficial to “Teach English in English (TEE) as much as possible while creating Student-
Centered Communicative Classes.”

EWC/EWCA International Conference
September 17-19, 2014 in Okinawa, Japan.
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Electrochemical Analysis of Antioxidants using Bicontinuous

Microemulsion

E. Kuraya™™, S. Nagatomo™, K. Sakata™, D. Katof, O. Niwaf, T. Nishimiff, M. Kunitake™
(Okinawa NCT.* , Kumamoto Univ. Grad. Sci.”, AISTT ,Fujifilm Co.")
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New technique for polyphenols measurement using bicontinuous microemulsion

Shota Nagatomo', Eisuke Kuraya ™ Kouhei Sakata’, Dai Kato', Osamu Niwa', Taisei Nishimi'" and Masashi
Kunitake

*Kumamoto University Grad. Sci., 2-39-1 Kurokami, Kumamoto, Japan.

**Okinawa National College of Technology, 905 Henoko, Okinawa, Japan.

YNational Institute of Advanced Industrial Science and Technology, Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan.
R Fujifilm Corporation, 577 Ushijima, Kaisei-machi, Ashigarakami-gun, Kanagawa, Japan.

In recent years, analysis of bioactive polyphenols in foods is very important to establish evaluation criteria for
functional foods. Qualitative analyses and quantitative assays of antioxidant materials in foods are required. The Folin—
Ciocalteu method is a popular analysis technique for the measurement of total polyphenols. Other popular methods as
evaluation of the antioxidant activity include the DPPH (2,2-diphenyl-1-picrylhydrazyl) method, the ORAC (oxygen
radical absorbance capacity) method, and the TEAC (trolox equivalent antioxidant capacity) method. Antioxidant
activity can be greatly affected by the solvents used in the extraction process. Therefore, simple techniques for the
qualitative and quantitative investigation of antioxidant materials in foods, especially fat-soluble species, are eagerly
sought after. Bicontinuous microemulsions (BMEs), in which water and oil phases coexist bicontinuously on a
microscopic scale, can dissolve hydrophilic and lipophilic compounds simultaneously. In our previous research, we
reported that electrochemical contact with the microsized aqueous and organic solution phases in a BME can be
alternately or simultaneously achieved by controlling the hydrophilicity and lipophilicity on the electrode surfaces®. In
this paper, we report the electrochemical analysis of several polyphenol analogues in a BME.

An indium tin oxide (ITO) electrode and a fluorinated nanocarbon film (F-ECR) electrode® were used as hydrophilic
and lipophilic working electrodes, respectively. The electrode potential was recorded against a reference electrode. The
oxidative peaks of gallic acid, ascorbic acid and trolox were observed with the hydrophilic ITO electrodes. The
oxidative peaks of amphiphilic trolox and lipophilic O-tocopherol were observed with the lipophilic and hydrophobic F-
ECR electrodes. The surfaces of the hydrophilic ITO and lipophilic or hydrophobic F-ECR electrodes contact
predominantly with hydrophilic and lipophilic antioxidants in the micro saline and oil phases, respectively. All
oxidation peak currents were proportional to the concentration of each compound, with high correlation coefficients (>
0.996) in the concentration range of roughly from 0.1 to 10 mM. We were ablelt was found to be possible to evaluate
with high reproducibility the concentration of antioxidants in each phase by measuring of oxidation currents with high
reproducibility. Electrochemistry in BME usingwith various electrode combinations paves the way for multimode
electrochemical analysis, and may have a for wide variety of applicationsdirections.

1) M. Kunitake, et. al., Chem. Lett., 34(10), 1338-1389 (2005).
2) A. Ueda, et. al., Carbon, 47, 1943-1952 (2009).

The XXVIIth International Conference on Polyphenols & The 8th Tannin Conference (ICP2014), 2-6
Sep., 2014.
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Properties of the essential oil extracted from Alpinia zerumbet flowers

Eisuke Kuraya,' Yu Toyoshima,” Shina Nakada,' Ayumi Takemoto,” and Shigeru Itoh’

1 Okinawa National College of Technology, Science and Technology Division
2 Okinawa National College of Technology, Department of Bioresource Engineering
3 Okinawa National College of Technology

Alpinia zerumbet (Pers.) Burtt & Smith is an aromatic perennial plant that is widely distributed
throughout the tropical and sub-tropical regions of the world, and which grows freely from southern
Kyushu to the Okinawa Prefecture in Japan. A. zerumbet produces a pink flower that blooms from
April to May. In our previous research, we have reported that underwater shock-wave treatment can
be used to enhance the amount of essential oil that can be extracted from A. zerumbet leaves by
steam distillation. In this study, we extracted the essential oils from dried and fresh 4. zerumbet
flowers and evaluated their antioxidant activities to determine whether the picking season affected
the composition of the volatile components present in these essential oils, as well as their overall
functionality.

The essential oil, aqueous extract and residual water, which remained in the container following
the distillation process, were all obtained by the hydrodistillation of the flowers. The aqueous extract
was analyzed by headspace gas chromatography-mass spectrometry (HS-GC-MS), and the volatile
components present in the extract were identified by comparison with MS libraries. The antioxidant
activity of the residual water was measured using the 1,1-diphenyl-2-picrylhydrazyl method.

The aqueous extract and residual water sample were evaluated to determine their antioxidant
activity. A. zerumbet flowers contain nonvolatile and hydrophilic compounds with significant free
radical-scavenging properties. The hydrophilic nature of these compounds explains why they
dissolved in the residual water during the hydrodistillation process. The results of this study also
showed that the antioxidant activity disappeared when the extracts were dried at a low temperature,
and was recovered when the flowers were subjected to underwater shock wave treatment.

Natural Volatiles & Essential Oils, Vol.1 Special Issue, PP.98, 2014, (45th International Symposium
on Essential Qils, 7-10 Sep, 2014, Istanbul, Turkey.).

139



140 Bulletin of Okinawa National College of Technology, No.9 (2015)

Improving the strong scent of Citrus junos Tanaka (yuzu) juice with an
underwater shock wave pretreatment

Ayumi Takemoto', Eisuke Kuraya®, Shina Nakada®, Katsuya Higa’, Shigeru Itoh*

1 Okinawa National College of Technology, Department of Bioresource Engineering

2 Okinawa National College of Technology, Science and Technology Division

3 Okinawa National College of Technology, Department of Information and Communication System Engineering
4 Okinawa National College of Technology

Citrus fruits have been widely cultivated in regions between the tropical and temperate zones, and
are some of the most important commercial crops. Citrus junos Tanaka (yuzu) has a strongly
characteristic aroma in comparison with other citrus fruits, and yuzu juice is popularly used in
Japanese foods. Yuzu produced in Rikuzentakata (Iwate prefecture) is called “Northern Limit Yuzu”
and has good aroma. Additionally, it is expensive because it is produced in small quantities.
Rikuzentakata sustained great damage during the Great Tohoku Earthquake and subsequent tsunami
in 2011. Currently, Northern Limit Yuzu is being promoted as part of support reconstruction. In the
present study, we evaluated the content of volatile and functional compounds to determine whether
the pretreatment affects the scent and functionality of yuzu juice.

The volatile compounds of the juice were analyzed by head-space gas-chromatography-mass
spectrometry and components were identified from the peak area and mass spectrometry libraries.
We identified 20 compounds in the juice of Rikuzentakata, which represented 97.2% of the total
components detected. The juice of Kochi produce contained 21 identified compounds, which
represented 96.7% of the total components detected.

With shock wave pretreatment at 3.5 kV and 4.9 kJ, there was an increase in the content of the
most abundant compounds in the juice of Rikuzentakata, compared with that obtained from
untreated yuzu, by a factor of 10.6. Moreover, the amount of functional compounds such as
flavanones in the juice with shock wave treatment was 1.3 times that without treatment. These
results suggest that the scent of juice can be extracted more effectively through underwater shock
wave preprocessing treatment. This treatment can also improve the functionality of the juice, as

determined by the analysis of functional compounds.
This study was conducted as a research and development project of the Ministry of Agriculture, Forestry and Fisheries, Japan.

Natural Volatiles & Essential Oils, Vol.1 Special Issue, PP.75, 2014, (45th International Symposium
on Essential Qils, 7-10 Sep, 2014, Istanbul, Turkey.).
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Improving the efficiency of essential oil extraction from Alpinia zerumbet with an
underwater shock wave pretreatment
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Alpinia zerumbet (Pers.) B.L. Burtt & R.M. Smith is an aromatic plant, distributed widely in the
Ryukyu Islands, Japan, that has been extensively studied because its essential oil has a variety of
biological functionalities. Underwater shock waves consist of instantaneous high pressures that
penetrate entire plant cells and selectively destroy the cell walls of leaves and stems by spalling
destruction. Therefore, exposing leaves to shock waves as a preprocessing step may be expected to
result in more effective extraction of essential oil by subsequent steam distillation. In this study, we
prepared A. zerumbet materials that were subjected to underwater shock wave pretreatment, and
evaluated its effect on the leaves for steam distillation. With shock wave loading, multiple cracks in
the cell walls were observed by scanning electron microscopy. Moreover, The shock wave
preprocessing treatment resulted in a 2.8-times increase in essential oil yield compared with that
obtained from untreated material. Underwater shock wave processing selectively and effectively
destroyed the fiber and/or cell structures, GC/MS analysis indicated that the volatile components
within the structures were easily volatilized.

58™ Symposium on the Chemistry of Terpenes, Essential Oils and Aromatics (58™ TEAC), 20-21 Sep, 2014.
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Citrus fruits have been widely cultivated in regions between the tropical and temperate zones, and
are some of the most important commercial crops. Citrus junos Tanaka (yuzu) has been cultivated
mainly in Japan and Korea. Yuzu produced in Rikuzentakata (Iwate prefecture) is called “Northern
Limit Yuzu” and has good aroma. Additionally, it is expensive because it is produced in small
quantities. Rikuzentakata sustained great damage during the Great Tohoku Earthquake and
subsequent tsunami in 2011. Currently, Northern Limit Yuzu is being promoted as part of support
reconstruction. The authors have reported essential oil of of Alpinia zerumbet can be extracted more
effectively applying an underwater shock wave preprocessing [1,2]. As a preprocessing step, the
underwater shock wave treatment of yuzu is expected to result in a stronger scent after subsequent
squeezing. In the present study, we evaluated the content of volatile and functional compounds to
determine whether the pretreatment affects the scent and functionality of yuzu juice. Yuzu was
grown in Rikuzentakata, and Kochi for comparison. The volatile compounds of the juice were
analyzed by head-space gas-chromatography-mass spectrometry and components were identified
from the peak area and mass spectrometry libraries. With shock wave pretreatment at 3.5 kV and 4.9
kJ, there was an increase in the content of the most abundant compounds in the juice of
Rikuzentakata, compared with that obtained from untreated yuzu, by a factor of 10.6. Moreover, the
amount of functional compounds such as flavanones in the juice with shock wave treatment was 1.3
times that without treatment. These results suggest that the scent of juice can be extracted more
effectively through underwater shock wave preprocessing treatment. This treatment can also
improve the functionality of the juice, as determined by the analysis of functional compounds. This
study was conducted as a research and development project of the Ministry of Agriculture, Forestry
and Fisheries, Japan.

1. A. Takemoto and S. Itoh (2011) Trans. of the Materials Res. Soc. of Japan, 36, 7-10.
2. E.Kuraya, A. Takemoto, S. Itoh, ISEO2013, Budapest Hungary.

58™ Symposium on the Chemistry of Terpenes, Essential Oils and Aromatics (58" TEAC), 20-21 Sep, 2014.
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Citrus junos Tanaka (yuzu), a sour fruit, has a strongly characteristic aroma in comparison with other citrus fruits,
and yuzu juice is popularly used in Japanese foods. Yuzu produced in Rikuzentakata (Iwate prefecture) is called
“Northern Limit Yuzu (NLY)” and has good aroma. Additionally, it is expensive because it is produced in smaller
quantities than produced in Kochi (Kochi Yuzu: KY). Rikuzentakata sustained great damage during the Great Tohoku
Earthquake and subsequent tsunami in 2011. The authors have reported that the underwater shock wave treatment of
yuzu is expected to result in a stronger scent after subsequent squeezing. In the present study, we evaluated the content
of polyphenols to determine whether the pretreatment affects the antioxidant activity of yuzu juice.

Antioxidant activity was measured by oxygen radical absorbance capacity (ORAC). The ORAC value rose with the
increase in shock wave load energy. Especially, with shock wave pretreatment at 3.5 kV and 4.9 kJ, there was an
increase in the ORAC value of the juice of Rikuzentakata, compared with that obtained from untreated yuzu, by a factor
of 1.7. These results suggest that the antioxidative compounds of yuzu fruit can be extracted more effectively through
underwater shock wave preprocessing treatment.

24th Annual Meeting of Material Research Society of Japan, 10-12 Dec., 2014.

Influence of the scent to Northern Limit Yuzu juice with an underwater shock wave pretreatment

S. Yonahara, *E. Kuraya, S. Nakada, M. Kubota, A. Takemoto, K. Higa, S. Itoh
Okinawa National College of Technology, Nago, Okinawa, Japan.
*Corresponding Author: kuraya@okinawa-ct.ac.jp

Citrus junos Tanaka (yuzu), a sour fruit, has a strongly characteristic aroma in comparison with other citrus fruits.
Yuzu produced in Rikuzentakata (Iwate prefecture) is called “Northern Limit Yuzu” and has good aroma. Rikuzentakata
sustained great damage during the Great Tohoku Earthquake and subsequent tsunami in 2011. Currently, Northern Limit
Yuzu is being promoted as part of support reconstruction.

Underwater shock waves consist of instantaneous high pressure that penetrates the entire plant cell and destroys the
cell walls of by spalling destruction. As a preprocessing step, the underwater shock wave treatment of yuzu is expected
to result in a stronger scent after subsequent squeezing. In the present study, we evaluated the content of volatile to
determine whether the pretreatment affects the scent of yuzu juice.

The yuzu fruits were supplied from Rikuzentakata and Kochi. The materials were subjected to shock wave
pretreatment or left untreated before squeezing. The volatile compounds of the juice were analyzed by head-space gas-

chromatography-mass spectrometry and components were identified from the peak area and mass spectrometry libraries.

The content of the most abundant compounds in the juice of Kochi and Rikuzentakata, was compared with that obtained
from untreated yuzu. In the case of processing at 2.5kV, the volatile compounds of Kochi and Rikuzentakata yuzu juice
was increased by 29.6 and 2.9 times, respectively. The scent of Rikuzentakata juice was sharply increased by a factor of
10.6 at 3.5kV, but Kochi has slightly increased than the Rikuzentakata. It is thought that the thick albedo of Kochi yuzu
has adsorbed the fragrant in the juice. These results suggest that the scent of Rikuzentakata juice can be extracted more
effectively through underwater shock wave preprocessing treatment.

This study was conducted as a research and development project of the Ministry of Agriculture, Forestry and Fisheries, Japan.

24th Annual Meeting of Material Research Society of Japan, 10-12 Dec., 2014.
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Effect of shock wave treatment on heavy metal adsorption properties of bagasse carbon
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Okinawa National College of Technology, Nago, Okinawa, Japan.
*Corresponding Author: kuraya@okinawa-ct.ac.jp

In recent years, environmental problems such as heavy metal pollution have become seriously problems. Many
researchers have been focusing the effective technique of the removal of heavy metals using biomass resources.
Activated carbon is suitable materials as an adsorbent of chromium and lead, and sugarcane’s pomace was using as raw
materials of activated carbon V. However, sugarcane is produced in Okinawa but its pomace is mostly used as fuel in
boiler.

Underwater shock waves consist of instantaneous high pressure that penetrates the entire plant cell and destroys the
cell walls of by spalling destruction. We have confirmed to increase of bagasse carbon’s adsorption ability with
underwater shock wave treatment ). In the present study, we evaluated the effect of instantaneous high pressure loading
on heavy metal adsorption properties of bagasse activated carbon (BAC).

BAC was prepared that was carbonized by the electrical furnace after subjected to the high pressure produced by the
underwater shock wave 7 times at 3.5KV, 4.9kJ. The specific surface area of BAC and commercially activated carbon
(CAC) (Wako Pure Chem.) were determined using the multipoint BET analysis, they were 740.6m”/g and 1595 m%/g,
respectively. Heavy metal removal test was using Cr (VI) and Pb (II) solution. Each activated carbon was added into the
heavy metal solution (pH=3), it was stirred to adsorb for 24hour at 24 °C. The residual heavy metal was determined to
analyze by ICP-MS, and removal rate was calculated. BAC and CAC of removal rate of Cr (VI) was 82.3%, 76.0%, and
its removal rate of lead was 13.5%, 4.00%, respectively (Fig.1). Despite the low specific surface area of BCA than its
CAC, BCA can adsorb same amount of Cr (VI). These results suggest that BCA of pore size distribution is different
from CAC and BCA is more suitable for adsorption of heavy metal.

1) K.J. Cronje, K. Chetty, M. Carsky, J.N. Sahu, B.C. Meikap, Desalination, 275, 276-284 (2011).
2) T. Yara, M. Madanbashi, E. Kuraya, A. Takemoto, S. Itoh, Yellow Sea Rim Workshop on Explosion, Combustion and Other
Energetic Phenomena for Various Environmental Issues, Korea (2014)

24th Annual Meeting of Material Research Society of Japan, 10-12 Dec., 2014.

Analysis of Antioxidant Activity of Pigment from Alpinia zerumbet leaves
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Okinawa National College of Technology
*Corresponding Author: kuraya@okinawa-ct.ac.jp

Alpinia zerumbet (Pers.) Burtt & Smith is an aromatic perennial plant that is widely distributed throughout the
tropical and sub-tropical regions of the world, and which grows freely from southern Kyushu to the Okinawa Prefecture
in Japan. A. zerumbet is known as “sannin” in the local Okinawa dialect and “getto” in Japanese, and produces a pink
flower that blooms from April to May. Authors reported that red pigment was idicated high antioxidant activity . In
the present study, we evaluated the antioxidant activity of the pigment contained in 4. zerumbet leaves.

The pigment of A. zerumbet leaves was extracted using 70% ethanol (EtOH70) and acetonitrile/water 50/50 with
0.5% formic acid (ACNS50). The antioxidant activity of pigment extraction was evaluated by Folin-Ciocalteu method.
Furthermore, the extract was hydrolyzed by hydrochloric acid and antioxidant activity was measured similarly. Fig.1
shows that antioxidant activity of extract from A. zerumbet leaves was almost no different with extraction solvent.
However, the hydrolysate of pigment extracted by ACNS50 had higher antioxidant activity than hydrolysate of extract by
EtOH70. Because the red pigment contained A. zerumbet leaves was a type of anthocyanine to infer from change to
deep red by hydrolysis, aglycon of anthocyanidin was quantified by UPLC (Waters Corp.). The content of cyanidin and
peonidine extracted by EtOH70 was 23.3 mg/g DW and 0.115 mg/g DW, and the content of cyanidin and peonidin
extracted by ACN50 was 64.6mg/g DW and 0.132mg/g DW, respectively. These results indicate that the antioxidant
activity of red pigment contained A.zerumbet leaves was caused by anthocyanine.

1) Eisuke Kuraya et al., Natural volatile & Essential Oils, Vol.1 Special Issue, 98, (2014)

24th Annual Meeting of Material Research Society of Japan, 10-12 Dec., 2014.
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Received 17 November 2013; Revised 16 June 2014; Accepted 19 June 2014; Published 14 July 2014

This paper describes the underwater data collection utilizing stationary sensor node and movable sensor node. We
consider applying the system to investigate the conditions of marine ecosystem around the coral reef at Okinawa, Japan.
The framework and fundamental design of our proposed underwater information gathering system under development
are introduced. It is also reported the development of the prototypes of the sensory node and movable sensor node.
Basic examinations utilizing such prototype at underwater environment are also described.This paper also describes
experimental results of image gathering from via wireless local area network communication. Our future trials based on

the current developmental situation are also discussed.

International Journal of Distributed Sensor Networks, 2014, 1-10, 2014.
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The Effect of Underwater Shock Waves
on Steam Distillation of Alpinia zerumbet leaves
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Alpinia zerumbet (Pers.) B.L. Burtt & R.M. Smith is an aromatic plant, distributed widely in the
Ryukyu Islands, Japan, that has been extensively studied because its essential oil has a variety of
biological functionalities. Underwater shock waves consist of instantaneous high pressures that
penetrate entire plant cells and selectively destroy the cell walls of leaves and stems by spalling
destruction. Therefore, exposing leaves to shock waves as a preprocessing step may be expected to
result in more effective extraction of essential oil by subsequent steam distillation. In this study, we
prepared A. zerumbet materials that were subjected to underwater shock wave pretreatment, and
evaluated its effect on the leaves for steam distillation. With shock wave loading, multiple cracks in
the cell walls were observed by scanning electron microscopy. Moreover, the volatile compounds
extracted increased with the number of times shock wave processing was applied. In particular, the
concentrations of camphor and p-cymene in the vapor phase were increased more than four times
compared with untreated leaves. Underwater shock wave processing selectively and effectively
destroyed the fiber and/or cell structures, Head space-gas chromatography/mass spectrometry
indicated that the volatile components within the structures were easily volatilized.

Key words: Alpinia zerumbet, Essential Oil, Shock Wave, Underwater Shock Wave

(Received May 1, 2014; Accepted November 13, 2014)

Transactions of the Materials Research Society of Japan, 39 (4), 447-449, 2014.
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Qualitative and quantitative analyses of hydrophilic and lipophilic antioxidants, such as polyphenols, by
simple electrochemical measurements were conducted in a bicontinuous microemulsion (BME), in which
water and oil phases coexisted bicontinuously on a microscopic scale. Hydrophilic and lipophilic antioxidants
were individually monitored in the same BME solution using a hydrophilic indium tin oxide (ITO) electrode
and a lipophilic fluorinated nanocarbon film electrode (F-ECR), respectively. The combination of well-
balanced BME and extremely biased electrodes, such as ITO and F-ECR, in terms of hydrophilic—lipophilic
balance allowed us to achieve individual monitoring of hydrophilic and lipophilic antioxidants in the same
BME solution without extraction. Furthermore, the antioxidant activities of functional liquid foods, such as
coffee and olive oil, were also evaluated by means of electrochemical measurements in BME solutions
containing analytes in concentrations of several percent. The technique we propose provides a very simple,
rapid, easily serviceable, and highly reproducible analysis, and can be extended to a wide range of analytes
and media.

(Received: December 1, 2014 Accepted: January 13, 2015)

Anal. Chem., 87 (3), 1489-1493, 2015, DOI: 10.1021/ac5044576
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Distyly and incompatibility in Psychotria homalosperma (Rubiaceae),
an endemic plant of the oceanic Bonin (Ogasawara) Islands

Kenta Watanabe, Hidetoshi Kato and Takashi Sugawara

Distyly rarely occurs on oceanic islands. Indeed, this form of polymorphism is absent on the Hawaiian
Islands and in New Zealand. However, Psychotria homalosperma (Rubiaceae), which is endemic to the
oceanic Bonin Islands of Japan, was presumed to maintain a distylous breeding system and floral
morphology. We investigated the floral and reproductive characteristics of this species and examined
incompatibility in self- and intramorph pollination. Psychotria homalosperma is morphologically and
functionally distylous, based on findings with the examined populations, but its stigma and anther heights
are not exactly reciprocal between the two morphs. This is the second example of distyly among the flora
from the Bonin Islands, the other being the endemic P. boninensis. Both of these distylous species contrast
with the Hawaiian Psychotria species, which have already become dioecious. The flowers of the long (L)-
styled (pin) morph of the Bonin Islands plants are completely self- and intramorph incompatible, while the
flowers of the short (S)-styled (thrum) morphs are partially intramorph compatible. The S-styled morph
was more abundant in the examined populations from three islands of the archipelago, probably due to the
existence of partial S-S intramorph compatibility.© 2014 Elsevier GmbH

Keywords
Bonin (Ogasawara) Islands; Breeding system; Distyly; Oceanic island; Psychotria homalosperma;

Rubiaceae

Flora. 209 (11) 641-648. DOI: 10.1016/j.flora.2014.09.006
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A novel bioactive substance was isolated from the hot water extract of the plant Okinawa Ryukyuum. The
structure deduced from the results from mass spectra and NMR spectra well explains the heeling activity of this
plant. However, further long summer vacation was required to exert the full activity.

( ExXZ%, XLV BENBEITERL TS Jv,)

Key Word : Summer vacation



Bulletin of Okinawa National College of Technology, No.9 (2015)

182

O (=R )

000000000 RS2 4o ) L IRERY:

OO0 AN~ 2+

B NCRRE—

O (N8R T0)
O
oOood |

EHNRE (o Xoanll\H) SnEFEo%R T NL
—FANNFIOOO~0VNOAANNIFIOO~0NOHANNITLIOO~0NOHANM < IO ©
—FANNIFIOOO~0VNOAHANNIFIOO~0NOHANNITIOO~0NOHANM < IO ©
—FANNFIOOO~0VNOAANNIFIOO~0NOHANNIFIOO~0NOHANM < O ©
O (1 &8e)
oodi|
O (1 &80)
ogdn|

B O N & (FIRSYNLCREFEE) 000

FANNIFOO-0DNO—ANNFOO-0NO—ANNFLOO-0O—ANM <FLO O
FANNIFOO~0DNO—ANNFOO-0NO—ANNFLOO-0RO—ANM <FLO O

FANNIFOO-0VDNO—ANNFOO~-0NO—ANNFLOO-0O—ANM <FLO O

oooOoof



e Rl B9 (2015) 183

<ok (GERH) >

HRBRIRICEHT 2 OB RAEEEDE OELE

(217&1F % 10.5pt) 4/25%%%:M5%ﬁ60®wj]

e mm———

* B REE Y, A A, ERB, HFEHCO
(1171 %) T mrmash  MSEI®(10.500)
VEMER TR, PO0RFOOFHHOOFFR, *OOREFOOMFEM
(xxxxx@okinawa—ct. ac. jp@ — LT RL R iR aHE LA WVWEAITR< TH J:b\:l
(21T %)

AL A4 ARHEE X (Y E230 0. 53—) &L, FAIE L T2 0 0FLLN ORI X iEi
ofEEx L L, EXIMSHH1 0. 5RA vk, K, HEONEEZOFAITR DR,
117HT5)

foHEs (Fa4) . BE, BE—T, BE€ (MR 4






Ui e A L By g e
95

20154¢3H10H FHIW
2015%3H13H {7

fmie - 31T P LEREREMTR
T905—2192
PRI A T T B 9 0 5 3& M
i (0980) 55—4070

FI R AT BRRSAE EERHIR







TR 4 A H
(5
LT SRR PO
feE (559 5) OEFIZONT

B KT ZHEROZEEHFLET,

IO, WRTEREEMARALE (Fow) %
FITWZLE LD TEMSWEZLET,

7k, B CHRESE O R 2 2T ORI I RHE
TR, THFMEVEEEICECE T,

BFEARD O I i A Bk X FAX C k.
EEDEIBENNT-LET,

X ENZAF AT SRR Tiw S 7~ e — % ¢ CiNii
(A =A) ] ICTALEEBARLTRY £

DT, PFRETIFIHLLZS N,
Lo/ QS

ZtEESE S FAX ¢ (0980) 55-4012

K

O

EFInES

AN

e
o

BRI

=

&

S

N
/

FERHOSHE NI IHN



o
ke m Py
= =
O
® 2
#im B > -
" 3 %
» < =

.

& by - 4 -
O S )
5 ‘ -
. & i
= ; €
- 5 £
£ = L
Z5 = 5 &
P H ¥ <&





