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Construction of the Okinawan Basidiomycota-library and Soil-library

Toshiaki Tanabe?, Daisuke Yoshikawa?, Katsuhiko Furuie?, Syosaku Arakaki®, Yutaka Yamaniha®, Syogo Teruya*

!Department of Bioresources Engineering, National Institute of Technology, Okinawa College,

2Okinawa Environmental Science Center, *Daikyo Construction Co., Ltd., “TERUYA DOKEN Co., Ltd.

Approximately 2,000 basidiomycetous fruit bodies were collected from 26 islands in Okinawa prefecture. The
isolated 536 strains were succeeded in NIT, Okinawa college's original basidiomycete library. In addition, the soils
around fruit body were collected and built 1,755 soil library. We judged it if it was significant to publicize the
sample-collected spot as a document for the future library utilization.

Key word: basidiomycota library, soil library
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B2 %3 v (Allium chinense) BXETZX ADT I FT v VTR EERILE

R ST, R BEE, ME R, B EE, T iy

"R T E R B s, st FT—X
(* kuraya@okinawa-ct.ac.jp)

2E

T v ¥ a iE, HMBELERE U COLME R B OBERCIBEE ERmE, mERETEM, mh=rx
T u—/ UK FERZ SRR REOH 5 /M & L TR SR TE 7, ABFZETIE. %< 04 HkEE
ML THHERY THHET7 v ¥ a UNIEH L, £ ORMT ¥ 2 OREREMIZ OV TR L 7=,
DPPH 7 ¥ 1 Wi EIEMETE 3.31~3.53 mMTE (Trolox equivalent) &7¢¥ | mWHLB LIEMZ R~ LTz, BT
v X g VIRMET X ACEEND TNV X U OREIX 1523~17.85 mg/g EEmWEAREEZ R L, MRS T
W57 vF g 7T FA(1.60mg/g AT 10 Y & & < . AKEMERIHED Kb D Z & e < IR
SNTWDLZERHLMNE RS, BT vFa VEMTX: AZOWT, MEFEOL=~T7 V4T
VUVRIIBT AT AT v TSR (ACE) HEEMEATHMEL7-, BT v a VBT A
100 AR, WIvd ACE IEHDY 51.9~56.1% £ T2 L, ACE FHETE D ICso fEI%, 11.4 mg/mL
Thol, —Ji. ST UN-L-v AT A (SAC) 126 ACE [HEIESERH D Z ENRMOLNTWDEN, &7
v g VERET R RCTEEN TV SAC DOFESE 1.1 25N 5.5 pgmL TiE, b FMREE LML
7einolz, —J5, Allium JEOEVLERIZ K - THRRL 415 melanoidin X°F A 75 quercetine (21X, V> ACE
FLETEMEZ A L TS ZENME SN TWD, BT v 3 U= % A2\ T quercetine 72 & D7 7
R A RPN FE LM I, FEROREEHAZRL TWD b0 R ST,

F—U—F:B7yFavRETxR, TyFav sy Hilg{biErE, ACE HETEME

1. IZC®IiC

T < D> AR SEEL ) F0 A B RE A A Ehfb\éﬁﬁﬁﬁ%f&bé“%'J vFa Ui, EREgE L
TTrT /vy, 7V vy BbT V) 72 EOKREMEEFLEY. AT aA RRVR=UT7 TR/ AR
Q%E%Zaﬁ\%ﬁﬁ%%%%#ﬁ%éﬂfwé“ﬁ)&mf%mﬁﬁ%%a@ﬁ%@7:/Mf\%
%ﬁﬁ’ioff%ém%ﬁwmA%T%é&79»¢&%?4V(&m)i A sgi=r=r7%

2 < EFEN, BATOMHP~ORIES EL<, BIESODBOT oA 7 oo 1E#EESE (ACE) &
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PE2 D ST PUMEERAER ST0D 9 LM LR, SAC I y-Z Vv H IS T UL AT A
YEWINRTTF REEWE LTSI, BERICE D Do D EAERINATZD, A= =7Fb L &
D AEDEZ X avficbiFE AL EEN TR, SHITITETIL, 7 v a yRIlZAC IR Y,
HHECEHEND TN Z 2 LTINS BBHET . B ORI % 8 & IUBEE 572 30619 2 /E <o
a L A7 a—/ UK FER, F b o AORIENHENC X M ER FERZR L, 2 < OREERSE ST
72 4D, BT T v a VIEE < OB L T A £ ORI 90%ITKEHED TV B R4 XY U TH
Do TINT B AATONTH, TDIEE A EDIKEMERYBHETH D Z L6, WL EINTIEIZ K-> TR
KE P LT LUE 2130, MBI Ko TR R ZZ TR AL L TLE S 2 L I HERIC
D PICIE S 20,

EHDIIARREE MR TG T v ¥ 3 VEHAOMEGRNEERE OB 2D T & 7=, Z O R, Allium
B OMROEIAMLAWDOREEZ A, @MIREICSAC #EHT 57 v ¥ a UIRMHT 2 DOB%E
ZERE) LTz, AR CIIARMEE TR LS T v X a VIR X X 2O\ T, 747 2 U OER R
KO, MEFTERTHDL L= ~T U OFT UV 2D T V4T v VT HRESE (ACE) FLETEMEZ
AL O, MEREMER L & L COTFBEMEIC O W TR 21T - 1=,

2. EBRF
2-2. BEIOFRE

HLESEDET v X a v afE e T587 v a UiRii— % 213, SRSt B 7 — X TH%E L 72Nk
EMEEE TR Lz, AR A, @EOXREAAE 7 v F—2=v b (A7 48 Amicon Ultra,
3kDa 72 5 NZ 10 kDa) Z AW THFESEIZITV., Ty Fa v 77 2 o OE=RICH L,
2-3. DPPH 7 U I LVHEEME

BT v a VBT E 2T, HHHU D 4°C, 10000 rpm TrEOSREZITV, BiEREZRRIEE Lz, ~
A7 a7 L— MIHRERIK 20 uL Z B2 Y | 0.1 M Tris #% &k (pH7.4) 80 uL & 500 uM DPPH (2,2-Diphenyl-1-
picrylhydrazyl) =4 / — V¥R 100 uL ZNEXIN 2 72, SOGHRIE 20 43f), BT CA % 2X— F L72f%
2. 517 nm OWEA~ A 7 a7 L— Y —HX— (Varioskan Flash Multimode Reader, Thermo Fisher
Scientific Oy, Vantaa, Finland) Cifll 7€ L 7=, f=#EEELD Trolox 0, 20, 50, 75, 100, 150, 200 uM TERL L 7= F &
s, BB DPPH 7 ¥ 1 WTHEIEME % Trolox & (TE) TR L7,

2-4. S-T U NV-L-v AT A (SAC)D73HT

SAC D43HTiE,  Waters £E8 ACQUITY UPLC 72 & ONZE &7 #T 7 Quattro micro API Zffif L. Table 1
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DRI LV EREZIT o7, BT vFa ViRiEKRZ H S U 4 °C. 10000 rpm T LoyHEA1TU,
02um D7 (/LZ—THE L7z, A¥ J—/ 0.6%HHE CHR LTI L,

Table 1. UPLC 12 £ % S-7 U JL-L-3 2T A L (SAC) DS 54

s Waters #1:ff ACQUITY UPLC BHE&oHrEt Waters 1% Quattro micro
VIR ACQUITY BEH Amide FifE 1.7 um API
P K21 (NEE) x50mm (£ X) | lonization Mode ESCapillary 3.5 kV/ MRM
77 MR | 35°C Source Temp. 120°C
itk 0.2 mL/min Desolvation Temp. 350°C
BEHE A 0. mM 7 > & =7 LFFEL A | Desolvation Gas Flow | 600 L/hr
(pH3.5) Cone Gas Flow 50 L/hr
BEitH B T b= 0.1%FHE Dwell Time 0.1s
BB A:B=75:25
MRM: (Compound name, cone voltage, mode, collision)
S-Allyl-L-cysteine, 16V, ES+, 7V
m/z 162.09—145.1

2-5. ToXauTINTHE DG

P TINAHDT X g7 )VT & Megazyme £ED Fructan Assay Kit Z VW CTE & L7z, AT E,
AOAC Method 999.3 72 &5 NI AACC Method 32-32.01 ([ZHELS 2 & DT, 7v7 X LS OHEE % % 5 H»
COAYT—F TIT7—B . TINTF—F <L ¥—ETHEEOR L CKFBLAVHETINLEZERT
PREL, ol TN 2 TN ZF—B T LI#%. 77 h—A & LT PAHBAH EIZ LV E&E
L7z9,

2-6. T UTHT vy IR HARERIEEE M

BT vXa VBT AOT U T v oA RS (ACE) FREIEMEIL. ACE FREIEMERIE S » b

(ACE Kit-WST; FHALFARZER) ZHWCRIE L2 19, F7-, Ao 22 BPERIC AR L C ACE [H5E

TEPED ICso 2 R D 7=,

3. RREBIUBZ

Table 2 12T v % a VEfE=% 20 DPPH 7 2V WHEEIEEE 717 2270 5 TNT SAC 47+,
2 [MOEMET X ADOFE (RUNL & 2) IZBWT, MIREEHBICKE RELRD o7, BT v¥a



12 Bulletin of Okinawa National College of Technology, No.14 (2020)

7 EAET 3 2D DPPH 7 ¥ A ETEMEIT 3.31~3.53 mM TE T. mWHIbIEM 27 L-, AT
2D EHIBLIEEIT., FOMOET v X a vOEBEROMRELZE DO TWELEZ ENRTFHEINT-,

Table 2. &7 v % a VM= X 2D DPPH 7 ¥ I W HETEMR N7 V7 # L SAC R

TN R
Sample DPPH (mM TE') SAC (ug/g)
(mg/g)
RUNI1 3.31 +0.292 17.85 109.0
RUN2 3.53 +0.242 15.23 90.5

1: Trolox equivalent

2: EHIELSD (n=3)

BT v%a VBT AD TV B oERIE, 441523 L 1785 mg/g T, HROT vFa vmX 2 (A
7 v ¥ g 7T Z; 1.60 mg/g) (TR 10 MY G & <L KRB K biLDd 2 & 7 PR S 4L
TWHZERHLNE ST, BT ¥ a VR X AL, @0 TEOMRID 50%LL EEE Tz
(Figure 1), 2585540 T, 3000 LA EDOSFED T NI XN 3T%EEN TV (Figure 2), 7 v ¥
a7V 20, pHA LA, 80°CLL EDSAE T2 T 20 3 FIRRE DB « B 21T 727217 T 20
~25%D T IV B UNFREND ZENRE SN TND Y, LLARns, A cilE LzE T v ¥ g
TR A, 34 R ORFERIC X 2 ISR AR IC 600 b b T, B TFEO 7 VT 7 VR
LTWHZ e, ZOWRMAMDOE I BRI NI,

120% 120%
~ ®300051F ®3000~10000 10000k k #300054F  =3000~10000 = 1000051
; 100% 100% |
2
4
W 80% r _ 80% |
S 2
& ;g:
o, L I % |
,#! 60% ﬁ 60%
& S
¥ 40% | & 0% |
3
R
20% r 20%
0% 0% 3 n
RUN 1 RUN 2 BTvFaRBEIFR(RUN2)

Figure 1. &7 v ¥ a V=X A0 TR0 Figure 2. &7 v ¥ a VRBfZ X RACE/ATH 7V
AL s il

BT v% g VBT A0 ACE [WEEMZFML7-, BT vFa v 2 (100 f£7K) © ACE
B 25 D fif B % Figure 3 (27~ L7z, Control (#7K) 100% 2% L TE T v & a Ui 3 21X, ACE &
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28 51.9~56.1%F TITA L, 100 f5A ML TH Z2d @\ ACE FREEME A~ L7, —J7. ACE PHETEME
D% SAC D 1.1 pg/mL (RAETF 2 100 5B SYE) 72 5N 5.5 (JHE— 3 2 20 5 R Y)
ng/mL @ ACE BHETE M A FEAN L 72, 5.5 pgmL IBE O SAC IZh T REARD 20, Bif=F 2AD%
B E LTEREL 2N LD, MOFHRDITEEDOSH 5 2 LAVRIRS T,

120.0 100
e @
1000 | 1900 974 L]
87.5 75
800 | ;,;
5 #
W 600 | : #a
ﬁ 600 519 o1 B 50
g . :
< 400 | EJJ
b4
200 | 25
0.0 ®
N v
&“0 & \‘&, S S 0 @ . L
& 0,\'.\‘9 og.ﬁg < ¢ 0.0001 0.001 0.01 0.1 1
2 2 BooE LS EMI X RDEE (g/mL)
Figure 3. 57 v 2 VIRMETF X 100 547K Figure 4. 57 v ¥ 3 VIRHE= ¥ A K IRE D ACE
7 ACE {&E PHE =R

TIVE THEVE - BV OREIROABEMEYE & LT, ACE BEIEMEIZ OV TREMIZR B SR - BEREMEfRHT
PATONTEIZ D BT v ¥ 3 7D 50% EtOH fllHiRIZ I3, ACE BAETEMEAFE D AL TV 72y,
AR CTHREE L7125 T v % a i 2138\ ACE FHEEMEZ R L, ICso fEIE 11.4 mg/mL TH-o7-

(Figure 4) . Allium J&DOEWIIRLIEMEIX, BULEEIZ K > TARK S 715 melanoidin X° quercetinen (22 [K]
L. B=0=7H® melanoidin X°7 v ¥ a U FITEH E45H quercetine 73, &\ ACE FHEIEMEZ A L T
L2 EPHREINTND B, ftoT, BT v ¥ a UEHET % A b 85E TR T quercetine 72 E D 7 7R
A NN S, BEEEICFSE LTV D Z MRS ND, SHOETHEMICH LM LTINS
FTETH S,

4. Bz

AWFRIE, BT > F a UMK OZEN &Rt L 2 @i infliElt 2z B LI AT, =
NETT7 v¥avid, KEEEVBHTHL 7NV X2 AZORZER SNTWER, BT v¥xa UEHO
IMERAEAEE T, S TR VY X AREZRD SH5 2 L7 < SAC # EiREICE TR = X A O
R LTz, F7o, AR 2@ WP IR & ACE BLEEHERH D Z 2L L, BT v
Xa UOBRBT X AE2FEE T2 IMTMIT I E TIThina Bz et mBRIc SRR 5 b0
EHIRFTE D,
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Inhibition of angiotensin I converting enzyme (ACE) by shima-rakkyo

(Allium chinense) concentrated extract

Eisuke Kuraya!*, Akiko Touyama', Kazuo Kohana?, Minoru Masada 2, Yukari Togawa 2

!'Science and Technology Division, National Institute of Technology, Okinawa College
2Doors Co., Ltd.
(* kuraya@okinawa-ct.ac.jp)

Shima-rakkyo (Allium chinense) is traditionally known to have pharmacological properties, as a traditional medicine
for treating of cardiovascular diseases, hypertension and diabetes. We focused on function of shima-rakkyo
concentrated extract. The concentrated extract showed a high 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical
scavenging activity at 3.31 to 3.53 mM Trolox equivalent. A high content of fructan at 15.23-17.85 mg/g indicated
that water-soluble dietary fiber was kept in the concentrated extract. In addition, the effect of the angiotensin I
converting enzyme (ACE) inhibitory activity in the renin-angiotensin system under blood pressure regulation system
was determined. The 100-fold diluted solutions of the shima-rakkyo extract was decreased to 51.9-56.1% of ACE
activity, and the ICso values of ACE inhibitory activity was at 11.4 mg/mL. Antioxidants of melanoidin derived from
heat treatment product and quercetin in Allium spp. have also high ACE inhibitory activity. Therefore, these

antioxidants in the concentrated extract of shima-rakkyo may contribute to ACE inhibitory activity.

Keywords : Shima-rakkyo concentrated extract, fructan, antioxidant activity, ACE inhibitory activity
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The reports for developing of physical activity and growth of 1st grade
students in National Institute of Technology Okinawa College

*Dai Watano and Mariko Shimajiri

Department of Integrated Arts and Sciences

In this study, the authors compared the data of the fitness tests and physical check-ups of 14th students
(enrolled in 2017) of the National Institute of Technology Okinawa College in 2017 and 2018. The subjects were
classified by belonging or not to sports club, which are called "athletes" or "non-athletes") for their 1st year
period. Among male students, the athletes were superior to the non-athletes, and this tendency was seen in all
measurement items except the grip in 2018. The mean of the measurements of the athletes were below the average
nationwide in most measurement items, and the difference became bigger in 2018. Among female students, the
measurements of non-athletes were the almost same as athletes (non-significant). Among the female athletes, the
mean became lower in many measurement items in 2018 than those in 2017. The difference between the
nationwide average and that of the male and female students in Okinawa-Kosen became bigger in 2018 than in
2017, and relative dullness of the improvement of the physical strength level in 1st year period became clear.
Future measures included improvement of the sports environment, the fact-finding to students, and the
improvement of the food education.



I



MR L& EFMTRAE 145 @ p25, 2020 25
ISSN : 2435-2136

Integrated Optical Comparator for 2 successive QPSK-modulated Symbols
Based on Silicon Photonics Waveguide

Yohei AIKAWA

Department of Information and Communication Systems Engineering, National Institute of Technology, Okinawa
College, 905 Henoko, Nago-shi, Okinawa 905-2192 Japan
Email: aikawa.y@okinawa-ct.ac.jp, +81-0980-55-4106

Abstract

Optical comparators have the potential to improve the operational speed and reduce the power
consumption of optical communication systems, as they directly perform the required operation in
the optical domain which avoids any optic-electro conversions. Various comparators are optically
implemented including a packet switching and label recognition; however, most studies have been
confined to an on-off keying (OOK) modulation as opposed to phase-shift keying (PSK) modulation.
Although there is a comparator available for the PSK modulation, the device has a limitation that
requires integration into an actual system. In this paper, the author presents an integrated optical
comparator based on a silicon photonics for 2 successive quadrature PSK (QPSK) modulated signal.
The proposed device is a simple 2.0 * 0.1 mm?2 rectangle, which is approximately 1/7500 the size
from previous studies, and it comprises a delay line interferometer and variable splitting ratio optical
coupler. The comparator generates the coupled symbol with the comparison result between the target
code and the input signal. The author experimentally evaluated the constellation generated from two
designed comparators, which are denoted the 00 00 and 11 00 comparators. The paper demonstrates
the feasibility of the ultracompact optical comparator for a 4-bit QPSK-modulated signal at 10 Gbaud.

Keywords: optical communication, optical signal processing; optical comparator
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Ribaucour transforms and their singularities

YUTA OGATA!
INATIONAL INSTITUTE OF TECHNOLOGY, OKINAWA COLLEGE
ABSTRACT. The Ribaucour transformation is a generalization of Darboux transformations and has been studied

by many researchers. In this talk, we introduce our result related to Ribaucour transformation for surfaces of
revolution. We also study the singularities of them.

1. THE THEORY FOR RIBAUCOUR TRANSFORMATIONS IN R3
As an introduction, we remind you of the definition and results of Ribaucour transformation showed in [5, 10].

Definition 1.1 (Ribaucour transformation). Let C(u,v) be a system of spheres involve two parameters, and
their envelope consists in general of two sheets, say X (u,v) and X (u,v). Then, when the lines of curvature on
X and X correspond, we call that X (u,v) is the Ribaucour transformation for X, and vice versa.

X

X

Remark. By the previous definition, Darboux transformations and parallel transforms are the typical examples
of Ribaucour transformations.

FIGURE 1. Darboux transform

Next we introduce a characterization of Ribaucour transformations.

Key words and phrases. surface theory, transformation theory, singularity theory.
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Fact 1.1 ([5, 10]). Let X (u,v) be an orientable surface with normal N (u,v) and (u,v) curvature line coordinates.
Let e1 and e be orthonormal principal directions, A1 and Ay the corresponding principal curvatures.
Then, X (u,v) is a Ribaucour transformation if and only if there exists a function h(u,v) such that

X=X+h(N=N), 1—-h\#0 (i=1,2),

where N is a unit normal to X given by

Y 1
N = (Z1)2 + (22)2 4 1 (22191 + 22292 + <<Z1)2 + (22)2 _ 1) N) ’
0;h
Zi(u,v) == Ty

1 1
——0y, 02 := —=0,, and h satisfies the followin,
VE" TG fies the Jollowing

for the metric ds*> = Edu? + Gdv? of X and operators 0y :=

partial differential equations:

1 E,
1.1 Zo — =
(1.1) 0122 Yo We

In [5], they also achieved the linearization of (1.1):

1 Gu
o 4+ Z1 7231 = 0, 0271 — QG\/E

Zh + Z1Z3)2 = 0.

Q
Fact 1.2 (Proposition 1.2 in [5]). If h(u,v) # 0 is a solution of (1.1), then h = W where Q0 and nonvanishing
function W such that

Q 0 Q B Q,
w2 (). (ol ) ()= (i)
with the integrability condition

E, Gy

Q
Conversely, if (1.2) and (1.3) are satisfied, then h = W is a solution of (1.1).

We can rewrite the formula for X by Q and W instead of h.

Fact 1.3 ([5, 10]). Let Q and W be solutions of (1.2) and (1.3). Then, a Ribaucour transformation X (u,v) of
X is given by

- 2Q
(14) X:X7§(619’61+629'627W‘N)
for S = (0:Q) + (8% + W2, with normal N as

~ 2
(1.5) N:N—i—?w(&lﬂ-el+829-e2—W-N).

2. MAIN THEOREMS

Here we introduce criteria for some types of singularities on Ribaucour transformations X given by Fact 1.1
and 1.2.

Theorem 1 ([15]). Let X(u,v) be an immersion with normal N(u,v) and (u,v) curvature line coordinates.
Set X as a Ribaucour transformation given by Fact 1.1 and 1.2. Now we assume E(p) =0, G(p) # 0 and
X(p) # X(p) at p. Then we have

- 1
(1) X has a cuspidal edge at p if and only if p,(p) # 0 and A\, #

h(p)

(2) X has a swallowtail at p if and only if p,(p) = 0, @u(p) #0, A\ # and 9y (p) #0

1

h(p)
5 . . . 1 1 (W

(3) X has a cuspidal cross cap at p if and only if o, (p) #0, \1 = and —

h(p) ana\s
for o= \/E

We also show a result related to Ribaucour transformations for surfaces of revolution.

£0

Ylp
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Theorem 2 ([15]). Let X (u,v) be a surface of revolution (y(u)cosv,y(u)sinv, p(u)). Then, (1.2) and (1.3)
become integrable. Moreover,

~ 20
(2.1) X=x-(

where Q = g(v)VG + f(u), W = g(v)/ (@) /\1du—|—/fu(u))\1du+ <—/ (\/@) Ardu + @Ag) g(v) + a,
S = (0192)% + (029)2 + W?2 for any differentiable functions f(u), g(v) and real constant c.

819'e1—|—829~e2—W'N),

Ezample 1.

(1) Let X = (cosucoswv,cosusinv, sinu) as a sphere. For Q = (1+v) cosu+142u+ guz - %u3 and W = Q42
the Ribaucour transformation X has a swallowtail at origin.

(2) Let X = (coswv,sinv,u) as a round cylinder. For Q@ = —1 + v — leu2 +u® and W = v, the Ribaucour

transformation X has a cuspidal cross cap at origin.
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Evolution of dioecism in Hawaiian Psychotria species

Kenta Watanabe 1, Adam Williams 2 , Steve Perlman 3 |, Wendy Kishida 3 |
David Lorence 4 , Donald Drake 5

1 : National Institute of Technology, Okinawa College. Henoko 905, Nago-shi, Okinawa - Japan
2 : DOFAW, State of Hawaii. 3060 Eiwa Street, Rm. 306, Lihue, HI 96766 - United States
3 : Plant Extinction Prevention Program. 19 East Kawili St, Hilo, HI 96720 - United States
4 : National Tropical Botanical Garden. 3530 Papalina Road, Kalaheo, HI 96741 - United States
5 : University of Hawai‘i at Manoa. 1890 East-West Rd, Honolulu, HI 96822 - United States

Evolution of dioecism from hermaphroditism is frequently reported for plant species from oceanic islands, which
implies an advantage for breeding systems that promote outcrossing on islands. Hawaiian Psychotria (Rubiaceae)
consist of eleven endemic species, all thought to be derived from a single colonization event. The ancestor was
thought to be distylous, and the extant species dioecious, though their functional breeding systems and the
evolutionary pathway had remained unclear. This case is especially interesting because selective pressures for this

proposed evolutionary transition are in question, since both distyly and dioecy require outcrossing.

Aims of this study are to understand the breeding systems and pollination of Hawaiian Psychotria and to reconstruct
their evolutionary pathway using molecular phylogenetic data. We examined floral traits of eleven Hawaiian
Psychotria species and observed flower visitors in the field. Although all three species in older sect. Pelagomapouria
had flowers with longer styles exserted from corolla tubes and shorter anthers, two (P grandiflora and P hobdyi)
were functionally gynodioecious while the other (P hexandra) was subdioecious (leaky dioecious). The two
gynodioecious species seem to have adapted to birds (likely Hawaiian honeycreepers) based on their floral
morphology and nectar volume/composition, whereas P hexandra appears adapted to moths. Meanwhile, all eight
species in younger sect. Straussia were functionally subdioecious and appear adapted to insects with relatively
shorter mouthparts. Considering their phylogenetic background, morphological traits, and the breeding systems, we
hypothesize that the original colonist experienced the breakdown of distyly into monomorphy before colonizing the
Hawaiian Islands, then evolved subdioecism through gynodioecism in the Hawaiian Islands. Furthermore, based on
molecular dating and the current species distributions, both adaptation to the Hawaiian honeycreepers (P
grandiflora and P hobdyi) and evolution of tiny flowers (sect. Straussia) have probably occurred almost

sympatrically on Kaua‘i Island.

the 3rd International Conference on Island Evolution, Ecology and Conservation 2019
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Microstructure and Mechanical Properties of 316L
Stainless Steel Filling Friction Stir-Welded Joints

*L. Zhow" 2, K. Nakata', T. Tsumura®, H. Fujii', K. Ikeuchi', Y. Michishita*, Y. Fujiya*, and M. Morimoto®
] 1y

! Joining and Weld. Res. Inst., Osaka Univ.,
2 Shandong Prov. Key Lab. of Spec. Weld. Tech., Harbin Inst. of Tech. at Weihai,
3 Joining and Weld. Res. Inst., Osaka Univ.
(Current: Dept. of Mech. and Sys. Eng., Okinawa National College of Tech.),
4 Manufacturing Tech. Center, Mitsubishi Heavy Industries, Ltd.,
5 Adv. Nuclear Plant Designing Section, Mitsubishi Heavy Industries, Ltd.

Keyhole left at 316L stainless steel friction stir welding/friction stir processing seam was repaired by filling
friction stir welding (FFSW). Both metallurgical and mechanical bonding characteristics were obtained by the
combined plastic deformation and flow between the consumable filling tool and the wall of the keyhole. Two ways
based on the original conical and modified spherical keyholes, together with corresponding filling tools and process
parameters were investigated. Microstructure and mechanical properties of 316L stainless steel FFSW joints were
evaluated. The results showed that void defects existed at the bottom of the refilled original conical keyhole, while
excellent bonding interface was obtained on the refilled modified spherical keyhole. The FFSW joint with defect-
free interface obtained on the modified spherical keyhole fractured at the base metal side during the tensile test due
to microstructural refinement and hardness increase in the refilled keyhole. Moreover, no ¢ phase but few Cr
carbides were formed in the refilled zone, which would not result in obvious corrosion resistance degradation of
316L stainless steel.

Journal of Materials Engineering and Performance, Vol.23, No.10, pp.3718 ~3726, October 2014.

[ (EFfE)]

Detailed Analysis of Closed-Cell Aluminum Alloy Foam Internal Structure
Changes during Compressive Deformation

Matej BOROVINSEK, *Matej VESENJAK, 2Yoshikazu HIGA, ?Ken SHIMOJIMA and *Zoran REN

1 Fac. Mech. Engng., University of Maribor
2 Dept. Mech. Sys. Engng., Nat. Inst. Tech. (KOSEN), Okinawa College

The mechanical properties of Advanced Pore Morphology (APM) foam elements depend strongly upon their
internal porous and external structural geometry. This paper reports on a detailed investigation of external (e.g.
shape and size) and internal (e.g. distribution, size, number of pores) geometry and porosity changes of APM
foam elements, during compressive loading by means of the ex-situ micro-Computed Tomography, and advanced
digital image analysis and recognition. The results show that the porosity of APM foam elements decreases by
only 25% at the engineering strain of 70% due to an increase of the number of pores at high stages of compressive
deformation. The APM foam elements also exhibit a positive macroscopic Poisson’s ratio of v = 0.2, which is
uncharacteristic for cellular structures.

Materials, VVol.12, Issue 7 (2019), 1088.
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Experimental Study for the Tenderness of Meat using Underwater Shock Waves
Generation by Wire Electrical Discharges

'Ken SHIMOJIMA, !Yoshikazu HIGA, 'Osamu HIGA, ' Ayumi TAKEMOTO, ’Hideaki KAWAL,
3Kazuyuki HOKAMOTO, “Hirofumi IYAMA, *Toshiaki WATANABE and ®Shigeru ITOH

1 Nat. Inst. Tech. (KOSEN), Okinawa College
2  Asahi Giken, Inc.
3 IPPS, Kumamoto University
4 Nat. Inst. Tech. (KOSEN), Kumamoto College
5 Nat. Fisheries University
6 Inst. Shockwave Adv. Tech.

High age of the population advances in the world. The consumption of meat increases. Some methods of
softening of edible meat are methods such as electric energy, pressure, heating and biological. The development of
the method of the tenderness that is the high efficiency which can apply to the volume of production of the meat is
expected. The National Institute of Technology, Okinawa College (OkNCT) has developed a food processing
machine that generates underwater shock waves through wire electrical discharge. The machine can be used for
sterilization, milling, tenderness, and extraction among others. In this study, we experimentally examined the
conditions for food tenderness using pork as the food material in the experiments. The relationship of the tenderness
of edible meat measured with a durometer with the number of underwater shock wave generation, and the distance
of the shock wave generation point from the edible meat and reflectance backing material were shown
experimentally. The prototype design of the pressure vessel for the processing of the meat was shown. The
possibility of designing and manufacturing of a pressure vessel according to the required tenderness was shown.

Explosion Shock Waves and High Strain Rate Phenomena, Materials Research Proceedings, Vol.13 (2019), pp.35-
40. Materials Research Forum LLC.

[EpRaERE]

Numerical Simulation of Shock Wave Propagation
for Shock Parameter Calculation

"Hirofumi IYAMA, ?Yoshikazu HIGA, 'Masatoshi NISHI and *Shigeru ITOH

1 Nat. Inst. Tech. (KOSEN), Kumamoto College
2  Nat. Inst. Tech. (KOSEN), Okinawa College
3 Inst. Shockwave Adv. Tech., Inc.

To calculate a shock wave velocity and particle velocity of a material, which shock parameters are unknown,
the shock wave propagation through the material is observed by a high-speed video camera. Shock parameters is
calculated by shock wave velocity and particle velocity. In recently, the refuse map on bomb disposal in Okinawa,
Japan has been developing by numerical simulation of the bomb explosion. However, shock parameters of some
Okinawa special soils have been unknown. Therefore, the observation of shock wave propagation into those soils
were carried out by high-speed camera, then, shock parameters were calculated by impedance matching scheme. In
order to confirm those shock parameters, some computational models were developed and the numerical simulations
have been carried out. Through the comparison between numerical and experimental results. We examined the
capability of proposal method through the numerical simulations.

International Symposium on Explosion, Shock wave and High-energy reaction Phenomena 2019 (ESHP2019),
(2019.03), pp.44, Puducherry, India
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Magnesium Alloy Forming using Underwater Shock Wave
by Wire Electric Discharge

'Hirofumi [IYAMA, *Yoshikazu HIGA, 'Masatoshi NISHI and Shigeru ITOH

1 Nat. Inst. Tech. (KOSEN), Kumamoto College
2 Nat. Inst. Tech. (KOSEN), Okinawa College
3 Inst. Shockwave Adv. Tech., Inc.

The magnesium alloy has advantage in strength per mass and it has been widely used on airplane, aerospace,
computer, cellphone and automobile industries. However, forming of magnesium alloy plate at the room temperature
is very difficult, because it has a dense hexagonal and the basal sliding is easy to happen conspicuously in
comparison with other sliding system. We considered that those weak characteristics are reduced by high strain rate
forming. Therefore, magnesium alloy forming using shock wave by metal wire. Electricity is supplied to this wire
from power supply with Cockcroft-Walton circuit. The aluminum wire set underwater and it has instantly molten
vaporization, then, the underwater shock wave was generated. The shock loading by the underwater shock wave
acts to the magnesium alloy plate. The magnesium alloy plate was AZ31(Al 3%, Zn 1%). In this study, the target is
bulge forming of the magnesium alloy plate. Then, some numerical simulations were carried out. These results will
discussed in this paper.

International Symposium on Explosion, Shock wave and High-energy reaction Phenomena 2019 (ESHP2019),
(2019.03), pp.43, Puducherry, India

[EpramERR]

Experimental Observation for Dynamic Characteristics of "Shimajiri Maaji"
and its Evaluation using Computational Simulation

"Yoshikazu HIGA, “Shotaro UEHARA, 3Hirofumi IYAMA, 'Ken SHIMOJIMA,
'0samu HIGA and *Shigeru ITOH;

1 Nat. Inst. Tech. (KOSEN), Okinawa College
2 Creative Sys. Engng., Adv. Course, Nat. Inst. Tech. (KOSEN), Okinawa College
3 Nat. Inst. Tech. (KOSEN), Kumamoto College
4 Inst. Shockwave Adv. Tech., Inc.

To reveal dynamic characteristics of Okinawa’s unique soil “Shimajiri Maaji”, we have performed the directly
observation for shockwave propagation using highspeed camera and have also estimated the properties such as
acoustic velocity and Hugoniot parameter using impedance matching scheme. And then, the computational
simulation corresponding to the experimental setup have been performed. A comparison between numerical results
and experimental results demonstrated that they are in fairly good agreement, which suggests that the experimentally
estimated dynamic characteristics of “Shimajiri Maaji” are valid. In addition, to elucidate the fragment behavior
when the unexploded bomb explosive at soil surface, the computational simulation based on the Smoothed Particle
Hydrodynamics have been modeled and performed. From a series of computational results, we have confirmed and
clarified the fragment behavior significantly dependent on the amount of explosive charge and the characteristics of
soils.

International Symposium on Explosion, Shock wave and High-energy reaction Phenomena 2019 (ESHP2019),
(2019.03), pp.39, Puducherry, India
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[EpRaERE]

Measurement of Particle Velocity and Numerical Analysis for Pressure Vessel
Design for Meat Processing Machine Using Underwater Shock Wave

'Ken SHIMOJIMA, 'Osamu HIGA, !Yoshikazu HIGA, ' Ayumi TAKEMOTO,
’Hideaki KAWALI, Kazuyuki HOKAMOTO and *Shigeru ITOH

1 Nat Inst. Tech. (KOSEN), Okinawa College
2  Inst. Pulse Power Sci. (IPPS), Kumamoto Univ.
3 Inst. Shockwave Adv. Tech., Inc.

Okinawa National College of Technology has developed a food processing machine using underwater shock
waves. Several prototypes machine were developed, and experimental results (sterilization, improvement of juice
extraction, milling flour, emulsification etc.) were obtained. When food materials to be processed or desired
processing results are determined, we have designed and manufactured pressure vessel for experiments. In this
report, the process flow for designing and manufacturing a pressure vessel for softening meat will be shown.
Concept design of pressure vessel for meat processing using underwater shock wave will be shown. The relation
between number of shock waves, the distance between the shock wave generation point and meat, the material of
the backing material and value of softening are experimentally compared. We measured the velocity of the shock
wave penetrating the inside of the meat and estimated the particle velocity. We made a computer simulation model
using the estimated particle velocity of meat. Based on the analysis of computer simulation model, we designed and
fabricated pressure vessel.

International Symposium on Explosion, Shock wave and High-energy reaction Phenomena 2019 (ESHP2019),
(2019.03), pp.38, Puducherry, India
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Experiment and Numerical Analysis of Softening of Meat
using Underwater Shock Wave

'Ken SHIMOJIMA, 'Yoshikazu HIGA, 'Osamu HIGA, *Hideaki KAWAI and *Kazuyuki HOKAMOTO

1 Nat. Inst. Tech. (KOSEN), Okinawa College
2  Inst. Pulse Power Sci. (IPPS), Kumamoto Univ.

National Institute of Technology, Okinawa College (ONCT) has developed the food processing device by the
underwater shock wave. The processing method by spalling phenomena was developed, which is different from a
past crushing method is developed. In this presentation, we experimented of softening meat using prototype shock
wave machine. The experimental conditions and the value of softening of meat were clarified. We estimated the
particle velocity by shock wave propagation velocity of the meat using a visualization device and high-speed camera.
A numerical analysis model of meat was created based on the obtained particle velocity.

MULTIPHYSICS 2018, (2018.12), pp.22, Krakow, Poland
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Ultracompact Optical Comparator for 4-bit QPSK-Modulated Signal Based on
Silicon Photonic Waveguide

Yohei AIKAWA

Department of Information and Communication Systems Engineering, National Institute of Technology, Okinawa
College, 905 Henoko, Nago-shi, Oknawa 905-2192 Japan

Email: aikawa.y@okinawa-ct.ac.jp, +81-0980-55-4106

Abstract

Optical comparators have the potential to improve the operational speed and power consumption of optical
communication systems, as they directly perform the required operations in the optical domain to avoid any optic-
electro conversions. Various comparators are optically implemented; however, most studies have been confined to
an ON-OFF keying modulation. Although there is a comparator available for the phase-shift keying (PSK)
modulation, the device has a limitation that requires integration into an actual system. In this paper, the author
provides an optical comparator based on a silicon waveguide for a quadrature PSK (QPSK) signal. The proposed
comparator is a simple 2.0 x 0.1 mm? rectangle, which is approximately 1/7500 the size of comparators from
previous studies, and the device mainly comprises a delay line interferometer, a variable splitting ratio optical
coupler, and a phase shifter. The performance of the comparator designed for 00 00 and 11 00 codewords was
experimentally evaluated. The comparator generates the coupled symbol with the comparison result between the
target code and the input signal. The paper demonstrates the feasibility of the ultracompact optical comparator for
a 4-bit QPSK-modulated signal at 10 Gbaud.

1IEEE Photonics Journal, vol.11, no.3, p.1-10
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Optical digital-to-analogue conversion for 2-bit BPSK-modulated signal based
on delay line interferometer with balanced

Yohei AIKAWA

Department of Information and Communication Systems Engineering, National Institute of Technology,
Okinawa College, 905 Henoko, Nago-shi, Oknawa 905-2192 Japan

Email: aikawa.y@okinawa-ct.ac.jp, +81-0980-55-4106

Abstract

Optical digital-to-analogue (DA) conversion has the potential to realise fully-transparent optical communication
systems, as it is considered to be fundamental in the most of operations, including packet switching and label
processor. However, most DA converters have been confined to on—off keying modulation as opposed to phase-shift
keying (PSK) modulation. In this Letter, the author provides an optical DA converter for binary PSK (BPSK) signal.
The proposed scheme converts a digitised information into an optical intensity by using delay line interferometer
and balanced photodetector. The scheme generates a quadrature PSK (QPSK) signal from two BPSK signals, then,
the generated QPSK signal is coupled with a u-shifted signal. The four constellations of the QPSK signal are
converted into four levels at equal intervals when the angle u is set at 63.4° and 26.6°. It is concluded that the optical
2-bit DA conversion is experimentally demonstrated for BPSK signal at 10 Gbps.

Electronics Letter, vol.55, no.21, p.1139-1140

[ (EFifrE)]

Investigation for achievable NCG of optical FEC coding with convolutional code
using optical XOR gates based on four-wave mixing in highly non-linear fibre

Yohei AIKAWA'!, Hiroyuki UENOHARA?

1. Department of Information and Communication Systems Engineering, National Institute of Technology,
Okinawa College, 905 Henoko, Nago-shi, Oknawa 905-2192 Japan

2. Laboratory for Future Interdisciplinary Research of Science and Technology, Tokyo Institute of Technology,
4259 Nagatsuda, Midori-ku, Yokohama, Kanagawa 226-8503, Japan

Email: aikawa.y@okinawa-ct.ac.jp, +81-0980-55-4106

Abstract

This study has given the investigation for achievable net coding gain (NCG) of optical forward error
correction (FEC) coding scheme with convolutional code to control the received sensitivity following
a required signal-to-noise ratio in the communication channel. The achievable NCG is obtained from
the difference between the upper bound NCG and the power penalty of the optical exclusive-OR
(XOR) gate, which is based on a four-wave mixing in highly non-linear fibre. The upper bound NCG
was analytically derived by calculating error probability of optimal convolutional code, and the power
penalty was numerically derived by comparing bit-error rates between with and without the optical
FEC coding. To confirm the feasibility for achieving the highest NCG, the optimal operating
condition of the optical XOR gate is experimentally evaluated to minimise their power penalty. A 0.5
dB power penalty was obtained at BER = 10—9 under the optimised condition with 223—1 pseudo-
random binary sequence differential phase-shift keying-modulated return to zero signal at 10 Gbps.
IET Optoelectronics, vol.14, no.1, p.22-29



MR R 5B 14 5 (2020) 39
[EREBER (BFER)]

Integrated Optical Comparator for 2 successive QPSK-modulated Symbols
Based on Silicon Photonics Waveguide

Yohei AIKAWA

Department of Information and Communication Systems Engineering, National Institute of Technology, Okinawa
College, 905 Henoko, Nago-shi, Oknawa 905-2192 Japan

Email: aikawa.y@okinawa-ct.ac.jp, +81-0980-55-4106

Abstract

Optical comparators have the potential to improve the operational speed and reduce the power consumption of
optical communication systems, as they directly perform the required operation in the optical domain which avoids
any optic-electro conversions. Various comparators are optically implemented including a packet switching and
label recognition; however, most studies have been confined to an on-off keying (OOK) modulation as opposed to
phase-shift keying (PSK) modulation. Although there is a comparator available for the PSK modulation, the device
has a limitation that requires integration into an actual system. In this paper, the author presents an integrated optical
comparator based on a silicon photonics for 2 successive quadrature PSK (QPSK) modulated signal. The proposed
device is a simple 2.0 * 0.1 mm?2 rectangle, which is approximately 1/7500 the size from previous studies, and it
comprises a delay line interferometer and variable splitting ratio optical coupler. The comparator generates the
coupled symbol with the comparison result between the target code and the input signal. The author experimentally
evaluated the constellation generated from two designed comparators, which are denoted the 00 00 and 11 00
comparators. The paper demonstrates the feasibility of the ultracompact optical comparator for a 4-bit QPSK-
modulated signal at 10 Gbaud.

Keywords: optical communication, optical signal processing; optical comparator

[FHfaas (&I )]

The presence of genes encoding enzymes that digest carbohydrates in coral
genomes and analysis of their activities

Yuki Yoshioka, Toshiaki Tanabe and Akira Iguchi

Department of Bioresources Engineering

In this study, we reported the presence of genes predicted to encode proteins similar to cellulases and chitinases in
the genome of the coral Acropora digitifera, their gene expression patterns at various life stages, and cellulose- and
chitin-degrading enzyme activities in several coral species (4. digitifera, Galaxea fascicularis, Goniastrea aspera,
Montipora digitata, Pavona divaricata, Pocillopora damicornis, and Porites australiensis). Our gene expression
analysis demonstrated the expressions of these cellulase- and chitinase-like genes during various life stages,
including unfertilized eggs, fertilized eggs, zygotes, planula larvae, primary polyps and adults of 4. digitifera. Agar
plate assays confirmed cellulase and chitinase activities in the tissues extracted from adult branches of several coral
species. These results suggested that corals are able to utilize cellulases and chitinases in their life histories.

PeerJ 5:e4087(2017)
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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.
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