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Fig. 1 The outline of experimental apparatus for steam
reforming of ethanol.
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Fig.2 The quartz reactor.
Quartz wool is fixed in the part of evaporator (upper

part).
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Fig. 3 The structure of evaporator in a part of reactor.



RIS OAERT 21T, TCD v A4 v A7~
NZTTTHNT D B, 2k ) AR R B
V. BHDOEDWETE R TAT e R EORIKET.
Fig. 1 ® No. 1 OF A7 u~ 77 7%ERL
Porapak Q 7 7 & (2m) THB - i L7=, K&,
AL —RLIRFER EIX. No. 2 DT A7~ h 7
Z 7 % L Molecular Sieve 5SA 7.5 2m) %
W - BRI LT, A7~ F 27T 73
TEFTEL GC-9A %, 7 — X QLB & 3 B e Ve T &
n~ hXv 27 C-RIAZFEH LT, TAZa~ 7T
TNWCEBOME. XY VP —HRET VI % 30
mL min™, # 7 AR 413 K, MHEHEE 433K, &
L BT 50 mA TITo72, sasn»5 No. 1 DA
Arw< 7T 7ETOREICIE. VR e —4—
BEREXOF, =X ) —LRoKBNEE LI iz L
77, T2 L. T T ATE ROKBEIZOWTIE,
KoOv—27 LERY | 58 - BHPEE LV, FRiod
BELUNEMRLZWEAIE, BBEDREIARDOT
DT, TOHFAFE, BIBETKE N v T LicOb
ABA N D THABER L, TAZa~ T
TR0 LI, T IINA VI ATT
AE R LUBAMEL-, Fig. 4 IZZD T v PR
L7z EEAEMINS Aol AL, bEARIZE-
BT RbbIEE 2@ L T BIicmEl S, K
T2 DIXFEOIRIEDIZE B D, REEDIED )7
WZOWTIE, REFIREEREG v ¥ — 7 AT AE
ERFH O BER SR, PG SR G D3 NS THRAE V2
720N, BRI E DRV R A2 W T T A E &k
b&E, FRRICEDEIL L= T 2 E &8k A 71T
FExoOFCRELE,

Fig. 4 Trap for liquefaction of ethanol and water.
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Fig. 5 The feed stability of aqueous solution of 14wt%
ethanol.
Feed rate: 3.0 uL min™', Ar carrier gas: 18.8 mL min™.
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Table 1  The precursor of second additives of
metal-oxide-promoted Pt/SiO, catalysts

Second additives Precursor

Titanium (Ti) Ti[OCH(CHjs),]4
Zirconium (Zr) ZrO(NOs), * 2H,0
Vanadium (V) NH;VO,

Niobium (Nb) (NH4)3[NbO(C204)3]
Chromium (Cr) Cr(NOs3); * 9H,0
Molybdenum (Mo) (NH4)sMo,0,4 * 4H,0
Manganese (Mn) Mn(NO3), * 6H,0
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Fig. 6 Temperature dependence of ethanol conversion
for steam reforming of ethanol over
metal-oxide-promoted  Pt/SiO, catalysts after H,
reduction at 773 K. X: Ti-Pt/SiO,, ©: Zr-Pt/Si0,, ®:
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Table 2 The comparison of the ethanol conversion, H, formation rate and product distributions of the steam reforming
of ethanol over Nb oxide-, V oxide-, and Mo oxide-promoted and the un-promoted Pt/SiO, catalysts at 473 K

Catalysts® Ethanol H, formation Product distribution /%
conversion rate /10 mol H, CO CO, CH, C,Hy CH;CHO
(%)" min’”’!
Pt/Si0O, 30 2.5 43 0 27 25 5 0
Nb-Pt/SiO, 80 7.4 42 11 Trace 14 0 33
Nb-Pt/Si0,° 30 4.2 40 6 3 11 0 40
V-Pt/Si0O, 69 6.2 44 8 0 8 0 40
Mo-Pt/Si0O, 51 4.1 45 4 0 6 0 45

a) after H, reduction at 773 K for 1 h,
b) Ethanol feed rate: 8.85 x 10 mol min™,

¢) Ethanol feed rate: 1.48 x 10” mol min™, the reactant gas composition was the same as the other reactions, catalyst: 50

mg.
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Fig. 7 X-ray diffraction patterns of the metal oxide-
promoted Pt/SiO, and the un-promoted Pt/SiO, catalysts
after H, reduction at 773 K. (a) Pt/SiO,, (b) Nb-Pt/SiO,,
(¢) Ti-Pt/SiO,, (d) Cr-Pt/SiO,, (e) Mn-Pt/SiO,, (f)
V-P/SiO,, (g) Mo-Pt/SiO,, (h) Zr-Pt/SiO,.



Table 3

The results of XRD measurements and irreversible H, and CO adsorption measurements of the

metal-oxide-promoted Pt/SiO, and the un-promoted Pt/SiO, catalysts after H, treatment at 773 K for 1 h followed by

evacuation at 723 K for 1 h

Catalysts” XRD Adsorption”

Particle size (d) /nm”  Dispersion (D) H/Pt ((H/Pt)/D) CO/Pt ((CO/Pt)/D)
Pt/SiO, 29 0.39 044 (L.1) 0.47 (1.2)
Ti-Pt/SiO, 7.9 0.14 0.15 (L.1) 0.17 (1.2)
V-Pt/Si0O, 16.9 0.07 0.03 (04 0.09 (1.3)
Cr-Pt/SiO, 11.1 0.10 0.12 (1.2) 0.11 (1.1)
Mn-Pt/SiO, 12.8 0.09 0.06 (0.7) 0.06 0.7)
Zr-Pt/Si0, 4.7 0.24 031 (1.3) 0.33 (1.4)
Nb-Pt/SiO, 5.7 0.20 0.03 (0.2) 0.03 0.2)
Mo-Pt/SiO, 19.7 0.06 0.01 (0.2) 0.02 (0.3)
a) M/Pt=3,
b) Calculated by the Scherrer equation,
¢)D=1.135/d,

d) Calculated from the amount of irreversible adsorption.
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Fig. 8 A model of the Strong metal-oxide interaction
(SMOI) in Nb oxide-promoted-Pt/SiO, catalyst after H,
reduction at 773 K.
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Steam reforming of ethanol over metal-oxide-promoted Pt/Si0, catalysts
Manufacture of an experimental apparatus and results of catalytic activity
measurements

Shin-ichi Ito

University of Tsukuba, Graduate School of Pure and Applied Sciences, Technical Service Office for Pure and Applied
Sciences, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

This is a report of manufacture of an experimental apparatus for steam reforming of ethanol and of results of
catalytic activity measurements. The apparatus was constructed of gas inlet (mass flow controller), evaporator of
aqueous solution of ethanol, micro syringe pump (reactant feeder), quartz reactor, gas chromatograph equipped a trap,
and recorder. The catalysts was prepared by impregnation of an aqueous solution of Pt(NO,),(NH3), and aqueous
solutions of each precursor of metal oxides, such as Nb oxide, V oxide, or Mo oxide etc. Those metal-oxide-promoted
Pt/SiO, catalysts exhibited higher ethanol conversion and selectivity to hydrogen and acetaldehyde compared with the
un-promoted Pt/SiO, catalyst. The amounts of H, or CO adsorption for those metal-oxide-promoted Pt/SiO, catalysts
were highly suppressed compared with the Pt particle size calculated from X-ray line broadening measurements. This
means the Strong metal-oxide interaction (SMOI) was generated. The SMOI resulted in the increasing of catalytic

activity.

Keywords: Steam reforming, bio-ethanol, SMOI, SMOI, Pt catalyst.
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EET 5,
FOHNAREF DB EZ ON 1T 5,
T AT MAZEI 0 SR B T %, BRI
HFIZAND, Z0EEH 7RSIl A
RN ITTENY TV ERIEN S5 & BT
BRI, 2L T, #9002z —T—0
5 S BT TIRIEROEE LR T2 5,
11) water bath [ZFTEIRE DK E AN D, KOWEH
SNTRIE O S &R CRREIZT 5,

4)

5)

6)

7)
8)

9)
10)



12) iR % A= B —F —% water bath OHIZAfL
%,
[(H T AT NOEERE : T & M OHIGE]
1) RFEOBIEZITH, REOBEZ{To7-Z %
FLERICFR T 720, JIE Y — D CAL 2O THTe,
vty hTEY ROEE RO MR Y B
T 5,
WK% 2 S RlEEE & C, BIROIRE %
K] =29 %, [FHE O X Magnetic Stirer H % 1
DONLEIZT D,
PHRZ 1O TH 6 20 DR ITIREE T ORIEZATV,
FO¥MEE > — b T OEFTIZ T 5,
2 IEDTH S 40~60 Fo12 ORI My 2 FRE L,
ZDOBAEZRE S — b D M OEFT T 5,
Bty hTEIV RO ERFER Y B bah L,
= — D% o 5, KREOMHEN
£0.0001 g INTH D Z L &b D, Fiz, =
D & EDORFEOFRREZERE S — ~ O M OEHT
DOONITFLERT D,
KEEOFERED £0.0001 g LINIZILE - T
WX, EREARBIE DT DI RN T2 &Ik
T3, ZOLEFHE DMLLIMBED D,
© LED 1) ~T7) BfEZVIRLTT E M ZHES
2
[H T A2 7L ORIERS F

2)

3)

4)
5)

6)

7)

2Li,0" 98B,0; {22\ T M=3.9558 g
M,=3.9739 g

H T ADEREX p=p My (Mg-M) TE N5,

% 2. 2Li,0" 98B,0; H T A2 DB R EF

CAL HRRIREE W2 CORE M FFRE DK T ADHEHE
1 /°C B M/ g | FEOfEREg! /gem’
CADY 20.5 2.3343 (0.0000) 1.8775950
capi 20.6 2.3349 (0.0003) 1.8777093
Cab ! 20.6 2.3348 (0.0000)  11.8775947
CAD | 20.5 2.3346 (0.0003) 1.8775950
CaD | 204 2.3344 (0.0000) 1.8775952
CAD | 20.3 2.3343 (0.0003) 1.8777099
CAD 20.2 2.3342 (0.0003) 1.8778246
caD! 20.2 2.3339 (0.0000) 1.8774811
CAD! 20.2 2.3339 (0.0000) 1.8774811

¥ 20.38 1.878

HETHRY SR LTI ERICHIE S o T,
£ Li,O mol%IEEICk LT EDFRD L I ITHEEL K
W, X5 52155,

1.8 . : .

0 10 20 30
Li,O D% /mol%

B4 5. xLi;O" (100-x)B,03 H 7 A D% &
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X5 2B h5H 2 ElE. LibO mol%IEEN 6 225
16 £ CTHEEF EICMeiifiRZ D, 16 0522 £T
Tzt & 72 %, 2D Z 1% Li,O mol%iE A
6005 16 & 16 105 22 THEEDEL I Z > TV 5B
ZEnEmARND,

ZOXIITEELEEMEICHY, TOBERD Z
LI RV UIMEE DL E THERIT A Z LN TE B,
DI, MEOEEZ EMEICHET 5 Z L ILEET
D EDTIND,

32 TAF AT AL (1g>w=>100 mg)

KERIN)VT T T A THEAIFEICH D LS WIE
RICIMLETELNR, ZOX I R/NE72 YA XDTZ
AHMMLT 5 EFIT/NS L 720 BERE N IR 7
%, FZT—LRLATYH > THRIEOFIZERO T Z
ATV RS L TCES, TR
EANNCRTEELZNS TEEE 2 -, HXX 6
DX D,

— &1 K
]
e | / # ot
FRERER b —
L
AN BT
By b~ //////'xggiﬂ
water bath ~ —] —
> - _%-\,
O / -
|
|

X 6. /N A X OEE R E L E

TP ZOFRD EORREDOREE CHEE &2 NET
& DB RRYE Si RS TR T AT, ST B b E
B 1 g>w>100 mg OHFPHIZAD L HITHAVE
Y RAyZ—THkr L, MEFICHNTZY RITFZY
LEENEHICHIEE L= 2 A, T DX S ik e
7eotz, FOEEIX0.6754g ThoT,

7. PALOH A XD Si Bk

BRIE LTS 7 a2 Y B EE R A W T
Si HMiESROBELZMEL, TORKENS, 20
FEOFHlZIT 5,



[EEFEHE]
1) REOEEEZLEICT D720,
THLNCDIEO TR Z L,
KEEO TFHNCH Y B2 () 7R TR
BIELHEZITY (FPHFBEO-S, M E%
B AT 22 WSRO 54 & Rl — OFF B AE A
Bond) ., B EOEIIVREWVIEERY, &
NENEZERY FIREEL 22 0 EE/RFFEIT T
TV, 2T IARE L,
R H A B AR 7= 22 T T2 & 720, K,
W, PR ERHRHIA L 20 L D IR & T
R UT IR B,
W T AW T ATERETF Thl> TIEWIT v,
viarFa—TREFELEEY Y N TEME
T5, EREHKE LI-TT 237 udd onn
CORKR TSR L TR 2 &, RiFIEHAT
BIRIIHETIRIREIZEZ LY ThERE D
REIASTNDHDOT, WMFEIRF LWV E D
WZREMT D, BRI SEEEA L5z
RITFTE DBEIRE R TDHZ &,
IZIRIEE % R8T 5 7212 water bath (R U 7’1
LR WD, RO FGETIRIKIRE %
FHEIT D,
AT E DOIEE (BlE LT 40°C) DK% water
bath (Z AN T, BAMANZ LV 35°C 1 H=E
BE ClhaICEEZ T THEST 5,
15°CRRIZ AN L 727K & water bath IZ A1 T,
iR FE CIRAIZHIR L THET 5,
—EDIEE (FlE LT 20°C) k% water
bath (C AN T, TIEDOIRREETHIET 5,

ZE . MU

2)

3)

4)

5)

(4]

1) Ay MIKEAND,

2) RFEO FNZH Y A2 BY 155,

3) RFEOLEA DEES % 5 431F EBIT T, RFEENE O
ERIREEENEBE LR—ICT 5,

JEBS 2P T RFFOEPRAA v F % ON I
L. 2 MBICKFEOEIE (calibration) %4179,
KIEOEGIEIX CAL AA v F 2L TIT 9,

BT AP TNOERE (M) =5, KEORE;
ZPA U Te % R OFERED £0.0000 ¢ THDH Z
LD D, REOHETRED £0.0001 g ANIZ
INE > TN & X3, BERORIEEZ{T- 70
BT AT NOEREEZD, JET— MC
M, DBAE AT 5,

500 ml B — I —|THARIEER 2 AT t%, 1RIK
Z K1 400 ml A5,
FUHVRFEH O Y4 IR I AN T
EET 5,
FORIAREEFOER A ON 12T 5,
BEREFREICH Y LR FT 7%, BRI
ANb, @< DEE T OBEENERE 2R
TENGE BT HORERTICAND, FEH
EEIIE — I — OB T IER B0,
FOTOIITBEERNTEEZHD LTNHHED %
NE—H—DOF LN D LT IILEY, Si
HiESh 2 o 7Ry M AN, RIROIEEE
CRICIZRD LYl —h—Dizs BT 5,
water bath ([ZFATEIRE DK E AID, /KO E
S TR O H B S &R CRREICT 5,

4)

5)

6)
7)

8)
9)

10)

12

11) 2% ALT- ' — 2 —% water bath ®HIZ AL
Do

[Si B O EDORE : T & My DHRIE]

1) R T% 2 RlEEE S E T, Z2O%1E®D 40

BRI KBEOBIEEZIT 9, RIFOBIEZIT> T2

L EFBICERT O, WIET— RO CAL 20O

THTe,

oty NCH USRSy RO SR E

P T VREFE O F T EDITE <,

TIRIEHPERE W ERE TOREEZITV., £

DI % G T D,

vty N CTEERER)D Si B Z I H

LY TRy MTENCES . REOEN

£0.0001 g LN TH D Z L 2D D, Fiz,

D& EDORBEOIRREZRE S — ~ O MOEHT

DOONICFLERT D,

KIEEOFRMEDY £0.0001 g LINIZILE - T/

W& XX EMERRIENMTDN R o T2 &l

T5, ZOLXITIHEE DMLLIED D,

2)
3)
4)

-
—

5)

© LLED1)~5) OFELZBYIRLTTE MEZRIE
T 5,

AT
R b

X 8. BEREFH LT NRTr > b
WIRO L R P L D EEL VRS TV 5,
[Si Hiifkdh D% L OJIERE R
FEHE Si LRSS D BBE p=2.3290 gem™ TH 5,
Si B dh D8 E AT pe=piMy(My-M) T SN 5,
Si Bt DE & M=0.6754 g
3 FEBEENIEIEC XD Si BAESL OB EHIE

CAL PRI HRE T COFF M, FER% DK |Si ik b 0%
/e BIEM /g | FFOERE/E  FE/gem?
CAD| 204 0.5886 (-0.0008)  }6.0550869
CAD| 204 0.4502 (0.0000) | 2.3338434
CaD! 20.2 0.4495 (0.0000) ! 2.3271797
CAD! 20.2 0.4501 (0.0000) ! 2.3333772
CAD| 20.1 0.4493 (0.0000) ! 2.3254050
CAD} 20.0 0.4495 (0.0000) | 2.3277478
capi 20.0 0.4497 (0.0000) | 2.3298105
CaD! 199 0.5235 (-0.0005)  13.4621620
CAD! 199 0.4502 (0.0000)  |2.3352682
SE¥) O 20.11 2.3304

IR 20.11°C T Si S OB L 2.3304 gem”
L0 RFEIT 0.060 % TH T2,

XxLi,O (100-x)B,03 H T A 0% & | 1 D A B e
& LT, Si BEROEDEE L HET 5 & 0.060 %



Thotz, BEICHEL TATELIZHET LD
ODFEE%II?;%%%‘% L/«C%‘f:o

1. 9. MEFEOBERD 57mm & K& IEMFER
HLRELRBOT, —HREEHRMbD &, *
DRI R N D LN Z L Th D, 7.
HEENKE VWO TE = =8 P IVRr v b
ICHE T A Z L TH D,

2. WICEDFRIZY TN EEHENICELS LERD
LR, IR THL L, YTV LIERS
W OIEAEEN S DRk A TH DD TR DR
WAEETS, U TNV ERMERTHEE LD
NEROEBN~—7 DFFCTH D,

MEEIHDLELTH, ZNTH T ADEEEZRD
O RREEZA LTS EEZ D, DRI,
xLi,O" (100-x)B,03 7 T A DB EDREEITH, H T
AP T NDOFNE 100 mg~1 g OFFHICAD T
AZIER, EDOH T AV T NVOREZTHFEFIZL T
BIEH R D,

[EEFHENI S HESOEBRLEFRLTH S,
R E [T T AT TAORE : T & M ORIE]
SIHERO L Z A% H T A AT I,

[H T A2 TV OEEFE DR ERE R

H T A E R p=piMy/(My-M) TE SN D,

F. L0 I 2 mol% D T ADBE RS,
BT ADEE M=0.3956 g

K4, BEEEREIECL DT ADEERIE
CAL [IRRIREL} BT CORE M RGO K 4T 2D
8l /°C BiEM /g | FFOERMEg] FE/gem?
CAD| 20.0 0.2697 (-0.0007) 2.4463672
CAD| 20.0 0.2285 (0.0000) 1.8431933
CAD| 20.0 0.3024 (-0.0003) 3.3046957
CAD| 20.0 0.2294 (0.0005) 1.8531747
CAD| 20.0 0.2282 (0.0000) 1.8398903
CAD| 20.1 0.2290 (0.0000) 1.8484997
CAD | 20.1 0.2283 (0.0000) 1.8407654
CAD | 20.1 0.2287 (-0.0009) 1.8451771
¥ | 20.05 1.843

L OFEE L Y 21,0 98B,0; H T A DR 20.05°C T
DEFEI 1.843 gem™ & e~ 7=, FU & 5 2HIE %4
Li,O IR DWW TITWX 9 2155,

2.3
2.9 S wai
CPE 2.1
® —tr L R
Q /gem-3
wm 1.9 —— i
1.8 /gem-3
1.7
0 10 20 30
Li,O B EE / mol%

9. LY B L ERIC K DB O g
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ZORMNL, VT (W1 g) OB BUME
NELNTZ, 22T, AN Z 81E Li,0 B 10
mol% LA FIZBWT 2SIV I EE L /D LRI ->7T-A
ThDHZ LMD, 12 mol%Ll FClrifiktiazEn
1 %A T EEIT—E L T3, 28 mol% D K& <
AT AT L L TEREDNRELS RoTc B2 6
U5, LiO EEEEA 10 mol%LL FIZHB W T /3L 7 B
LIETZ 2 TV DIT/NERY A XDOH T ADTF N
AT LRV B EZF SN L ER LTV D,
Fo, 27 uEEOEWNCEY 20X ) RBEOR
FONRTE-BbDLEEZ NS,

3.3 FlEE (100 mg > w)

100 mg UL EOEEOH 7 AOBERIEL, ik
R LD 7 FETITOIS, EIUTIE, 100mg LD
BNV NS 2 T ADBEIXONNTHIET D Dh, X
BRIk B LR A2 W T, BEEREDD
%, Z ZC. SPT (Sodium Polytungstate) (A" U # > 7
AT BT N L) B o TRIEETITHY Z 21T
PE LT,

PEFRAEH SN CE - BEKIT—XICHED B
EEN, IKKFAEND 7 aEm/LLrp B3RV
DAMEWE THH DM, FA Y TBF Sz SPT I
WMETHVIEFICLE L AEREYE CH D, W
DN E IE 2 2RO BR Y EE TR X ORI~ ORL 4
P& WD CIEBEFOERRICH > T\ 5, SPT O
BlIko LBy ThHBD,

(1) KRERE LT 2O BELEEY (b
3N32WO4 9WO3 HzO)

(2) HETpH2~14 DOREEHF CTLEETH D,

(3) W KAILE311 TH D,

(4) REKDOFIRNARE TEEIX 1.0~3.1 OITH

HIZFHEICTE 5,

BRI EMERE L e D,

KERIT B CHEENIH 3 & HAakE2m 05,

(BN E, FTHIE L7200,

[ R A B,

)
(6)

(7

Z 2T, 40 g DFRFEKIC SPT By Rz FrE D &I %
T SPT E &%) 70, 60, 50 DIAKZHIM L=, =D
TRIR DR 2 FEHE Si BAS A VT T VX AT R
IECURTE LTz, 70 %D VIRITFEYE Si S 522l
FNTLEHI>DOT, WEAETHY 23290 gem™ &
DBBENRENT LR oT2, 50 %DIRIK DB JE
1% 1.69 gem™ Th o 72, HIET 5 H T ADEEDOH
FHIX 1.8523 LA F72DTH 5740 L SPTIRED KX 1
WK EED VBN -7, fEFRELT, KSITRT
£ 9 72 SPT%DIAHR & B JE %2457,

# 5. SPT IRIK DIEE

SPT AP EE%  SPT EREDOHEREY%  #E gem™
68.0 67.9662 2237
67.0 66.9963 2.199
65.0 64.9735 2.125
62.5 62.4872 2.046
60.0 59.9826 1.960
57.5 57.4968 1.886
55.0 54.9957 1.815




RIZ SPT K DEE DR IERRR &2 R D 5,

2.25

2.2 ‘
= 215
g
o 21 ’V% -
Q 9.05 /’/o FEHE
{éﬂ 192 —_—TA T AT
g .
% 1.9
A, 1.85
@ 18-!/

54 56 58 60 62 64 66 68 70
SPTOIREE / weight %

X 10. SPT RO 2 AU L D7 4 v T 4 7
y=1.44822-0.0141 6x+0.000378584x”
y : SPT 1A% D% /gem™
x : SPT D2 jweight%

X 10 DEICT 4 vT 47280 EBIE#RRD
KR E -T2,

WNCEBINC T T A TN a7 (7 kD
BEED /NS VIRIR) 1[ZES T SPT R Z M T,
7T A THRIKF 23T 20 i~ 5,

F 77, 2Li,0- 98B,0; H T A D JE & 7 iliE Tl %,
SPT AFFEH R 55%IAE (B 1.815 gem™) @ 1/4 %
50ml B —H—IZ AL, 59.5mg DY > TV EERD
HHZ AN D, MK, F o 7LD (1.843 gem™) 73
KEWDOTHRTe, 75 T SPT 2 1160 mg AfL5
EFET D139 CThH o723, SPT O K 472.9 mg T
SERIENATLES T, TLTH T AZED H
LTHDBETOVEATAANNSILL TS, B
SEEDE 43.6 mg TI159 mg b LTz, T
RPOBLAKIET T LESTZE NI Z L TH D, Wi
7257 SPTIIR DIRFE N L FfEZ B2 CLE -7
DNH LI,

TIVFR AT AETH T ZTKITEET 50 HIRIRIC
ranFY o= DIT, SPT & KIZED LT
WiREFE T DIIRERERAThoTz, Zhick-
T, SPT IR & F\W T2 iRBE I K 5 5 B OJE IR
izt o7, ZOFHEIFKELEDTH T ARENE
RIET L)Y SPT L ZEICIRAT DR 2 RT LE
NHD, T OWRNLEETRITIUTERN 2\,

A lal, SPT /KIRIE & - 7= iRl iR i & v 5
Relipofom, WENIHEE U Z2/# > 7= FIETITW
72 EES,
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4. FED

TIF AT BT K DV T ADBEERNEI
VoA T DO EBVITo, FERIEK S IR LK
NIRRT, IRDT F AT AIEIZL D 1 gD 100
mg DA T AOBENE IS T L% AR TR
R Lo, ZTOFEIL, ~=a2 TV EBVIT
9 &= — DR OFEDIFIEIT L 0 B D A
U &2 CREOFERENLZE LIZODHEIWE T X vy,
ZI T, AX—F—0RRIL, ¥x¥ VT L—rar
DOHITZFIT-> T, BRIZFEFL VI AEEHNEHED
PR CRIETPTOERE L ZORELZHL Z L2
Lz, T2LZFDREITFERI TRLEELDIC, X
FRFE 01 %A FE7eoTz, ZOHEIL, oR v
EH T AETIITF N~ = AERIEH T ADBED
EIWCAIE EEbs, REOFEELEICLDES
100 mg KD H 7 A DEEOREITEDRFERT
HThoTLE-7, LML, ZIUTERIZITZ- XD
DT, SPT KIEWK Tl EHEAT T A DEEEITHIE T
RN ERGPoTETE T THLERND 2 FHER EE
ZHRETH D,

T BIE, 100 mg A D /NS 72 7T A DEFEHI
FIZOWTOHEEHILL TWETWnWEEZ D, &
DHZ I, HEE LV EZ AW HETITOZ,

Bt

AKBEEITICHIZY, BxrOTiEExHEEE L
T B R PR E R AR, NSRBI, /)
FIEHEMIE R, /NS EN T AFEOEEICIEIEL
B L E 9, FRO/DEIEREFE BT, BERE D
FEEZBY TEICHZTEHE, WAWATAT 4T
R LCHEE, &OICAEMER St LCTT
& 572 L0 B,Oy 7 AP E - 1Y% Si HifE 2z b
X%, ZokoRERMEHECTCTEELE, £
LT, BRI AR P EHIT =R, R —
WEMRE X, WO LEEZSOMDEID, w72
T RARA ABTEE, ZOBNFTZO X5 s
HECIENTEE L WD TIEREH LET,

SE X
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Measurements of density of light weight glass

Seiichi Mamiya

Technical Service Office for Pure and Applied Sciences, University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki,
305-8573 Japan

When you look at a physical constant table, there is always a section of density in it. It is the indicator that shows
how important the density is as a physical quantity. The definition of the density is indicated by the ratio of mass to
volume, in general, it is given by mass per one cubic centi-meters (gem™ = 10° kgm™).

Therefore, we discuss the method to measure the densities of alkali metal borate glasses depending on alkali metal
content. First, we think the Archimedean method using the Archimedean principle. This method can be applied for not
only the bulk glasses (W > 1 g) but also the middle-size glasses (1 g > W > 100 mg) by figuring out the method a good
way. (W indicates the weight of glass.) However, the glasses (W < 100 mg) are too small to measure their densities
using the Archimedean method, we decide to employ the other method. It is a flotation method. That is the
measurement using the property that a solid floating in a liquid has the same density as the liquid’s. This is the purpose
to explain the density measurement of the bulk glasses and decide the optimal procedure of the latter two methods.

Keywords: alkali metal, borate glass, Archimedean method, Archimedean principle, flotation method.
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2 RITE Max-Plus DT —T Ly FEHL - WL E RO /S
NP OFESE Y, IER 2
VHP R AT AMER LR E SR PSSP
O B KRS AT AER TR GE R RERSRE S A T LI
T305-8573 KIKEHSOITTHKRES 1-1-1

M=

CMOS (Complementary Metal Oxide Semiconductor)
AA T T ® LA B BB % FPGA
(Field-Programmable Gate Array) Z i L7=/~— F
7 =7 T, )T IHE A LI Max-Plus {03 & A L 7=
Vrx—7 Ly hEH (Max-Plus 7 =—7 L v pE
) AT o7, BEGRRITAOTUVIRRBICA#H L
T T AAT VAR AR LT, Fio, BIEABEIC,
Max-Plus 7 =—7 L v RS % 1T > CHifg %18
L, TA AT VAIZFR LI, ZhiZk-T, B
EDMEIC & D BEAIRILZ D Z &R TED XD
([Zig oz, BITNT = R & D B OJEHME R
FRRLIT,

¥—U—F: Max-Plus %, Yy=—7L v |,
FPGA, N7 < %5

1. [FLE®HIC

PR AT DGR T FAIER, FRERRE S A
T AELOIEE ML D, Max-Plus V=—7 L
vk CLFMP V=—7 L v b)) BHEEH N—F
T T OIRFERH -T2, KEEZERTHDOHE 1
BEpE L LT, 640%X480 B2 /L (VGA fRALEE) @
CMOS 7 A 7 QW% HERERTT + A7 LA
FT BRI EVERL L7, Z O RIT. PRk 21
TRV F — N AR JERE S B I A 722 C. “FPGA
M L7 CMOS B AT « T 4 A7 LA [AEOH
B Moy 24 RV THRE L,

AEliZ, 3 1 BRI ZTIZ, KEOH - 7=
MP 7 =—7 L NEHL « iSRRI 2 AERL L 72,
FINT < U bR A2BM LT, Bz Y 7L
S A KZHERE LT, R A2 =R Lz,

MPYI—TLwhZEf
X |y |=——- | a | h

Z | W | —y | d
MPYT—J Ly i

a =min(x, v, z, w); x = a + max(-d, -h, -v, 0);

h:y—x; y:X+h;
V=2z-X z=xtv,
d:W_X; W:X+d;

. 2IEMP 7V =—7 L v k

JEHR AL, AR
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2. 2RTMPHYT—T Ly T

MP Vx=—7 Vv EHUT, Tx—T L v NEH
O—FET, HEERICHETE, BoEEANS L
o<, HESE (Max, Min) & INE (BE) ZHn
LR 2WITEMP 7 = —T Ly MO L 3
T A 1R,

3. TARTLAHHAAE

T A AT AL 640X480 B 7 B/ OMEFEE R
LTW%, Wbwd VGA (Video Graphics Array) &
FHIN D BHEGE TH D, M2IZZDE 7 ELD
A& 27~

0.0 320,0 639,0
Yy
320,
0,240 o
639,
| o4 47

X2 TAATLALETOEZELOEE

Z 2T, (0,0), (639,479) 72 ED(x,y) DALE T,
Ve NVONMEETRT, T4 AT VAL x FHIC
EEZIT-C, HHZZERLTND, BHIZ0,0)D
BN EFRR LT, RORII1,0). T4 D%
IZIE(639,0)0p 7 vV EHRRTH, THT1 740
ORI T T D, T4 DORIBITITAFERIUE =
DHITEINT, WOTA L OFRRVIEE D, RIZ,
O, 5(639,1)TRIND 2FHD T A EFRKRT
5, 2BFBHTA VBT LEDL 3 FZEBDOTA V2K
RTDH, ZDXHIT, 480 BFEHDOT A v &HFoRx (I
B"OY 7 E1E(639,479) LTHKT L2 D, ZDH%,
EEHFEHBICRO 7 L — L5k ER LIED D,

HETIE, 7b—A - RNy 77 EIEENS RAM
(Random Access Memory) ([ZE 7 BZ/LDTFT — X )5 —
RERAFSAL. VGA T A AT LA c a3 br—F N7
L—Ah - Ny T 7 nbgAlZ LT, T4 AT VAT
FRTH, RAM O T K L A d(x,y)DEEIZ —RIT Tl



72<. 1 WL THHDOT, HWfchI7R7T N A0 HH
SNb, DEVX2 TRLEO,0DT RLAX0F
HIZFY L. (639,000 7 R L ALE 639 FHIZAH Y5
D2FHDT A L DOIFHE T E1(0,1)I% 640 ZHi,
1% 0>(639,479)1% 307,199 FH MRS 5,

X2 OERIZ B A 4531925 & 2 EOEHIX(0,0)
0 Fi/HIAE D, A LOETHEIL(320,0) 320 F i)
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Formulation of experiments to isolate and examine microorganisms for students
handling microorganisms for the first time
—The Summer Workshop for Middle School Students —

Kizawa Yoshie

Institute of Applied Biochemistry, Technical Service Office for Life and Environmental Sciences,
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8572 Japan

Given the opportunity to present the original topic of “What is fermentation? What is mold?” at the 2005
Summer Workshop for Middle School Students, we have supervised the topic of experiments to isolate and
examine microorganisms in the 6 subsequent workshops up to the 2010 Summer Workshop for Middle School
Students held last year. In order to increase students’ level of understanding and foster greater interest in
microorganisms, we have taken various approaches each year to aspects like topic content and types of
microorganisms covered. Here, we report on changes in and problems with these approaches and topics for the
future.

Keywords: microorganisms, student experiments, Summer Workshop, social contribution by Tsukuba University

32



HBBEPOI—E—4LEAENSRAYME BERANDEEF
A &1
PR RN E
T305-8572 ZHEESITHRES 1-1-1

M=

BEASCEFESETROBIE, F4AF0EH
W — b —ORB RS, AFICEWEE 2 TL
OB THY , T THE STV D,
LOLEND ZEET 5 &8 AE#AOIEA I 280N
HDHZ LIRS, BEIZHEWIHINLT— B — DK
Z M7 O ANZETE DO NDOFF &R T O Kl 5]
DEFEWVICKEL B> TWT, ZOEWILY &F
SFERIERNDBLILD & WO WFIERHEA TV D, A lE,
ENHDOBIETOEREREFTIESCENG ZIGH L
Fox BARNEH OB & OME ]~

F—U—F_:
Caffeine

1. Alcohol &XBIEER

Acetaldehyde ALDH, ADORA2A

1.1 gJDIZ

T a— B O EEIIKE T E =L TH D,
BREN-o ¥ ) —3E s TR SN, £
D REBTVIIFHE T S v, Bef&AI ik & i A
AL IRAMCHE &N D, ZHUCiE R E < B
DEEERIG D> TR, F—EREIX ADH(T /v
= VKFBEFZIW LV T A a— AN T R T
T NS b RG, 5 BT ALDH (7 &
MNP AT e RAKFEEER) (X7 N7 ATER
INHEBRIZ 7R B D RS TH DU,

ADH D{EH
& CH;CHO + NADH + H*
TEFTATER

1) C,HsOH + NAD™*
& =)

ALDH DEf
2) CH;CHO + NAD* = CH;COOH + NADH + H*
TERTATE R [

T MTATE RIZEROCORRDE L Sbih,
CNBENICT-FE D EEPRL o120 . Koy
Kol T5, ZO2OOKIEDH BT /La—)L
WZHRV, BIVNZEIFR T 5 DI EIZ ALDH2 Th 5,
BTSRRI OFE S, Exonl2 D7V & 2 U ERD 2
FY (GAA) NV 2D Ry (AAA) ~ZERZEH
LTWABZ NSRBI B 2 bbEEFof
Do l-—2ODEENGIHL A~ELEERL-Z &
IZED, BBEICHOADGFETHZ Loz,
EBRGOBIGFEREIZFF-TWVWAANE ) —< )L H
A7 (NN &) EVWEBEIZHEY, Thbb7 & b

33

TT & ROSRREENE NS A 7 C, HEHMN A ITE
BLTCWABLGTEREIZE S TWAIANET 7 4
=z h¥ A7 (DD &) L VDRBEIZHEV., Thab
L7 N TT e ROSERENNMET LIz¥ A4 7T
b5, MFOBLGTFEZIAELTWDANE~T XA
7 (NDH) LWVWWNFEEEXA T THDY,

T OBEIEFR % PCR-SSCP iE TR L. AAS
D& As T O gk g 24T - 725,

1.2 HiE

12.1 PCRE

Mk L Vi L7= DNA ZLUTFICRT 774 ~—
ZHAWTROLEMIZ T PCR e Z 1T -7,

Primer forward

Cy5-CAA ATT ACA GGG TCA ACT GCT-3°
Primer reverse

Cy5-CCA CAC TAA CAGTTT TCA CTT-3’

denature 97 °C 30sec —
annealing 58 °C 30sec 35cycle
extension 72 °C 30sec —

1.2.2 SSCP

—AEH DNA 1350 FPUKERE 7R EI2E 0 —A#H
DEFZELLD LT D70, £ OHIERAN K5
W7 m i 2 L 5, L7zhi o T—H/lod Z 44 DNA
TUNMTHERT D 4 KOE VIR 78— A8
DNA 7 UV V& BRIKEN§ 2 & | oM A5
WRRDIZDRBRDAEIIKEI S D, —HIER
IZE - THZDO—AH DNA OETMEEITELL,
BRUKE OB, HE3EICEEMET, Z0XH7k
%M % — K 4$4 DNA & K 1% 1& % Y (single-strand
conformation polymorphism SSCP)

Eno, (KD

123 Gel EBXIKE)

denature 2LV 1 A2 L7= PCR E¥% ALF
express DNA sequencer &\ 7 %77 U L7T I KN
TS CTEKKEI 21T o7, (H2)

s/ =3 3) DLk Hiz, G £
ADERIZLY 2 ooE—rTREN. ZTO—FE
TRV T O B — 27 OB X0 R E B 5 T (SNP)
DOHIENHE ST,



ERBEETF
o EHETICIERE B

PCRE#  TIIIIITIILITIIIL

o 5E

antisensef
ERk B & D &fragmentDIKEE

EEEETF

27

—AR$EDNAIZ
ERIBEICEIE

nEeEd

antisenseff

) 1. EET7VILOREES
2. EBTYILEERTIILOANTOES

antisenseff 3 EEFYLORERS

1. SSCP LD JFHE
TR DNA T AT D L HOEREEE LD,
1HERERNET D E R EmkEEEZ LD Z LI
XU, ERIKEOMER., BEEIZEZRENEL S, £
NEHmHEI 5 51EM SSCPIETH B,

PCR&
denature  97°C
annealing 58°C

extension 72°C

30 cycle

PCREE#1 |
+

Blue Dextran 3% in Formamidei& 14 u|
I ‘
{ °C 54 ) S
N 97°C 573 denature ‘ 208

Fy

Polyacrylamide gell27 754

2. PCR )5 & ALF express DNA sequencer
% 7= polyacrylamide gel (2 5 SSCP 434k

NE—H
]
xAE—y 1
pE—Y ||
\ I\ NNZ
VAN VAN
A\ AN
g A\ ND&!
. .~ ) \J N a/A~TO
i
f
.""\ I\ DDE
/ \_ A/AKE

X 3. SSCP /i L v oz —HELIZ L 5
v—7 % —> NN BlD GG FEEm+ & DD Y
D AA FETEETFOE—7 RBHEDETEIND,
ND # D G/A D~T vaBla1E2 DO —7 NHE
T 5,

34

1.2 R LB

PCR-SSCP {£(Z & v fliiff I 7= R M &
BRI STHZENTE, FNEHAVIE KX
IEESF O B =242 5 05 7 v — 713 A A2 E
47 FIENFIRIZ DN TENETL 100 N DB 11 % 7
B THEE A U, ARIESoE URE B
AEATE) & B G T ARMEA, 63:234-237, 1999,
T OVFE S ; ARIEARRRTIEIC R 54 2 B 1H ),
fEts, 86 & 4 5, 131-141,2001) & B EIT/ERL LT-,

75 1. ALDH2 OFREIRIBEE L N & fn-46 5
12 L DBITIRVER, FIWROZ K 10

JBICHROVEARZXE0

I #ERF | BIzF | AL FEIF | <@
v =84 SAE NN E ND %Ly DD
1 FAE | 0876 | 76 (%) | 23 (%) | 1 (%)
2 | &F | 0845 73 23 4
2 |ERE | 0845 76 20 4
4 | f2RE | 0.843 70 29 1
5 | #iK | 0.820 70 24 6
6 | BE | 0813 68 27 5
7 || dtiEE | 0.805 66 29 5
7 | A% | 0.805 66 29 5
9 | HE 0.802 66 28 6
10 | &%1 | 0.800 63 34 3
BIZHENEARZRMO
g || #ERF | EEF | &L ZEF | 2<mo
Livd B4 A NN E ND | %L DD
1 =% | 0630 | 36 (%) | 54 (%) | 10 (%)
2 | Z%0 | 0643 41 47 12
3 | &I | 0673 45 44 11
4 | IxE | 0.690 48 42 10
5 | #1FRW | 0.705 52 37 11
6 | K& | 0715 51 41 8
7| BB | 0727 49 48 3
8 | XBx [ 0.728 54 37 9
9 | & 0.730 57 32 11
10 | FEW | 0.737 52 44 4

F VIEN BB HHEOEO R & RHTRW RO 10
NMETERLTND, BIZTHEE SV D OITxLE
B Do TNWDHEIGDZ & TRNELD NN
FNEARE TR TORIL 2 A, 12 E1F &I ND A
AT RO TNEBLGFILLIA, & LTEKRDBIEF
O¥2n (n =A%) OFICEDIEEEE S,

BIEIZHR ANZ U SRV RIS, L
J7 & BARYIE DR &AL DOBHIALE L, RHIHmW A
DN ELERH /D 7 BRI T B 5 & S AFE L C
WA Z ENbroT-, £/2. HRATEBEIZ—FIH W
W OHAE S ZEIRN S0 R~TE, JbhzrEdbic
HERTWD, (X 4)



A PR T, BIEICRWIR S WS W, R
B, B, R ERBITONDNERICTHZ &
ZARIEYZED 3 RITHRNADEIESBIEFIZZ N
LWV T ENFEFETE T,

0.80LL E

goom

0.70LLF

X 4. HARLIER N &= 7585
N O&EETFHEENEVIE ERBFEICHRVE (Bl
WADEIGNZNER) THD

A B OEIRIT 20~30 FERIOT 7Y H L &
NEFDH%10~12 FEINE ERNCKBEIZNIZCEY 5
~7 FEANZHBED I —a vy R "RT VTIZIRED =
RKANHERIESL bz, a—a v/ ROEART 7V
I DBENITTXTNNAETH 50, —F ALDH2 D D
ﬂﬁﬁ%%%ofwémm%yﬁn4FﬁH&w5
ZEMNL. DEBEBFNRAELT-DIZFNLETHY .,
AND 2.5 ~3 FHEIFERNCPEKEOR 5 TS
KRBT RRAE LT EZ SN TS
Z DG F EF - T2 NHO— AL %%%\%
e 2R m L CHASIE~, ERLT,

BHEORBANTIEE I RO A L Bt
v REROWEAD “HOOEZELRFE->TN5S L
SbihvTnd, X ANZIZEAE N BB FDHRT,
ETHIEIZHRMN o T2, F ISR, EIC ks
H BN S SR LT HRER O N T2 B AN s [E H 7
BV ESR, DELRIBRLIELEINTZEZELLNT
W5, 0%, UTEHTT OYRERERO G~k
1TE BT, D BEFIFEFREZFLIZEN > T
727290, BARG|E ORI HIRMA T4 D Bis
FHENEL Kol Ex bhTnwaIEsL

Lol A D EnFE2R- 7 EM LT
IWT AL BT VT AR [LEIE 7 IR U L
W EN, b b ETRERD AL IFRBIEFRLTH -
==, WA 2 3% OFFiOEEEIC D B
NERET HERN RSO TRV EEZ D,

2 . Caffeine & B2

2.1 FJDIZ

HEIIZZ L DAL ENLTND a—b —<fL
RERERT 5 CIEITEPENHENT & 055,

AT

BN X ZTARIRIZZR S, FIRIEAZ EOERN B

NEEFHRE

0.75~0.80
0.70~0.75

35

b, ZHUIa—b—ZEIZEFEND Caffeine %%@ﬁ
I DOVEF T D, Caffeine 1TH - & HKIHILAZ R

T 7 EMEEI, Bx OFAERBLEER N H 5,

B ZOERIZT T/ 3 %5 K ADORA2A EIE T
WCEDHDTHDZ R~ AEHi- 72 EBRTHL
MR o720 Z D A2A ZRIREIR T D 155751876
IZ C>T DBIGFERENH Y F1 L Caffeine Dz
ICENDH D EOWENRH TNV, FxiTFNSDE
BT DRIEEORESL & HERE Mo NG ZE 4 i
THO, COEREF k7 T4 ~—ZER L,
PCR-SSCP iE4& W, Hr&a1T-o7-,

2.2 Caffeine & AdenosineA2A Receptor
(ADORA2A) i&fs 1

TTF )Y AIERDIZE A DM TEASH
DNA OEEARERTH1EN, 75/ 3 U R
(ATP)Z i L CHIIE O = 3 L ¥ —EHZ B 5 L.
JaR i ORI E L HITHIEIE ORI, FRfiEZ L
TWb,

777 ) URRIKIT G R AR R R T

2 U —D—ET AlLLA2A,A2B,A3 ZKDE 51
'Cwé D) BRMEBERD L D7 F—r33
&%ﬁ%<ﬁ%ﬂé@iA1,M¢bMA%ﬁ
%T%é A2A ZRIKEE 1T 22 FY bR L

WALE LR S350 9kbp, 2 2D Exon THERL S AL T
%, T/ 2O antagonist O Caffeine 1L, {b5:A4H%
BEOHLNS (X 5) 77 /v Al, A2A ZHIRIC
%L CRBOR AR 2L, 75 v Dfs
ERHEL F—/8 00 VT RLF U i ok
IR O 2 LE 5 2 LI X ) RIRSCHLZE 72
EOERNEND Z ERmbNTWD, Zh b0
FaX 6 T4 5,

NH2
(|:H3 HO &wa
.0 N 2
N~ AN~ O .f N
éw- E’ E W,
i HEH:}
HsC 0 HOHO
Caffeine Adenosine

X 5. 75 /3 & Caffeine DL HERS
TN UEOESDELU L TWAED, T )%
BRICHEE LT T /v OERZET D,



BRI

FTI/oVvREBE 24—F189H
FTI/OVURER
O . FTFIVv
O ATP ® F—\Zy

0,
LFTR%
EEMGEEEND

X 6-1. #EEMEDOER Y 7T AR F 7 2/ NIR
Z B ENEE Y F T ARIFEIC B ) LB M G
W R—R3 U &L —#1C ATP Z i, R—R3 v
WXV T ARBED R — 82 U RIRI Bz Y BlE 7
FNEEZ D, —JTATP XY VBB RWT T ) v~
LBERINMRENT 7 ) VU 2RIKERES Li-tk, B
BHEMREEMEOREIH T A 7TV EHL R—
PRI OS] LSS & 8D B 7 KRB O
Brarho—L LT3,

BRI FIL

O O?J?I{D
FFIVY ﬁ} Cl ‘ O
O ©
@ (D] O e © ©
R—s83y o @ O

L34 FIL
ESAMHD, BAESAD

6-2. Caffeine (X7 7 / 3 > O antagonist & L C, 7
T VUZRRICHEELTT T /v oA R LET
HIEICEY F=RIR /T R i Eotf
TRAREWE DI 23T, RIRCHE 72 EO/ERN
b

2.3 HiE
Mg L v L7 DNA 2UTICRTFI5A( ~
—Z V> 185751876 D C/IT DB TFERZ M+
D18 FEDOEAEIC T PCR RIS E T - 17,

Primer forward

Cy5- TCA TGG CAG TGA CGG AGA GCA-3’
Primer reverse

Cy5- TAA GGA GCT CCA CGT CTG GGA-3’

BE SN=PCREMEFAWT%T 7 VLT I NA
S CTEKKE & 1TV SSCP 43I £ v s 1

36

FRRE L7, X 51T sequence MINZ CHEIa R %
MR L7, MishizZ— 3@ 7D X5z,
CEREFTOERIZEY 200 —7 TREINT,

TUTTHT
[ G S“.' Ot CCTEGE

|.Ii_ I|i'! _
M @ Il 1 ?

fl ' — et

| li A f,\l @

M oeT
e

LI

[X| 7. ADORA2A,rs5751876 #BA7.0> SSCP 454
kv onize—r o2 —r (k) LIEAERR
AL % 7 L 72 sequence X (£7)

# 2. HRKHIO ADORA2A FHEI DOEIE
77U A, FEKO TT RISEE LT 7 Hulsiiz e~
K< 725 TN 5D,

n | CC%) | CT%) | TT(%)
SyUY 93 (215) | (4713) | (31.2)
" 19 38 20
BA (&) | 77 (247) | (494) | (26.0)
N » 19 39 21
TV 79 (24.1) | (494) | (26.6)
. 23 58 14
32 41 19
USA-H A %2 1 (348 | @48 | (207
A—hORT |, 20 22 >
—L (42.6) | (46.8) (10.6)
. 33 24 /
AAI—> 64 (51.6) (37.5) (10.9)
e 34 33 °
aaVE7 2| @2 | 4ss) | 69

2.4 fER LB

HRAH O AFEIZOWT A2A BT Z 1 7RI
AR 2T,

X Uy —IZUOFEERS T U7 IR TT B8
20%LL ETHDHDITH LT 7 U AR KT 10%LL T
THY, KT 7V Bk, TAYIANRE
T CC AN 30~50%& @V DIZHRT U7 Tk
20%HAii % TR,

G T A MR IR L-M 8 THDE
TOTHIEIL T & C MFIFEFRER, PEIZET C 18



WA T 7Y B ERKITICELRFEWVZ EXbhd,
FNENDBIRT OE & BT D 72D SRR R 21T

-7,

AFEI= & BADORA2A(C/T) ﬁ!iﬁﬁ?—iﬁrﬁob’aj "

Tt S
? S 1

8. MY 127k L7=. ADORA2A. 155751876
C/IT EinfHE, 77V h, mKD C&inFHEE
MW Enbnd,

i

M.C Cornelis 511011 2735 ADKRZ 7 4 T2 1
H @ Caffeine IO & A4 WA S, TT B 82 C
BiG 28> CCHRI, CT AL XY Caffeine {HE &3
ol EEMEE BT C BB FEEOAD
Caffeine HEEVDAHBIZEHWEWVWIERZETWD,
JV Rety 5001% 77 v R & FVINE 4 f# - 72 E5R
T CC 73 Caffeine D2 CHERT: B IS HELT 5
72 8 TT BUCHEARRRN RN m o 7o & A LT
by INHOREMNOEF XD E1E. C BIs %2 FF
DOH A FEa—t —72 D Caffeine HEENZL\,
FLX T, Caffeine OEhE (BREERIESLRSY
NRELI R E)NEWEZOZHT L EEZBND,
HNRAZWNERNEa— =% LT DH LD DI
F<ARBNDHETHD, FEIT-&D LD L
WFR D 72 AR R DM OZ /IR &L DX (2
Rt 5 L b b,

ST TT B2 -5 Cid Childs EN2 <2 Alsene K18
5%, T+ %2F> AIZ 150mg O Caffeine £ 512
FOARBEPNENDI NOEENE N EBRRI B
Hohoff C14R> Hamilton15! & (I T &/ 13/ S= v 7
FREDY A7 B+ THDEBRITND, 2FED T
BAs T &R AL Caffeine DIEFEZIEHIIC AL E
IR ORI D 1= Caffeine DIEIE (LD
R IpBENWHIZETHD, H2VPHLHARRLI ¥
v —, BELINMIZBWVT4 AIZ 1 NiTa—t —0E
FLWIARWDLZ LWIZRDR, T7 U HLPEAT
ZZFDOEIRITELS a— e —RNEZHINTWDH Z LI
2%,

a—b—0OEFIZT 7V, = F AT L Sbi,
wONLT T T HIR DA AT AEFREE BMETHIZIR

KB 7RNWTEDICHW:, CBIB TR A7 oA 12
LR ENENE LS, C B rHEENEWN
s > A 7= H 1% Caffeine DEENIRNE KU D2
W7 2402 LEBIT 16 HLIZR0ITY C &
IEFHEENREWI —a v I mbofoth, a—b—

37

DREIEAN IR S =D T2y, F—1 v /8Tl
NyNNa—b =N H—=HeENTEDHRDVE
Wiex 2722 T\ Dd, XFEALT Yy 7 ida—e—0
BT 20 2R 4R EE, EEREND LS
HIZEWa—b — % KREIINSIRA Ui idEnm L
Ta—b—DORERXTNZEWVWIGEND D,

FV T NVDEIGTFNC THDH=OT 7Y 5 C
B THENENZ EITMEOWERTH D03,
TIOTINoT AV AKE~NESTZE T A RRT
BHAEK IO L ETORAT A T BEmNE NS Z &
X, TUTERMOTLBENFEREICED TE
GFHEENMRNE & 7220 7 A Y BIZIRMN ST Dh
H LR, L LBIfEO a—e —fERET 7V H
ERIKIC CBIE 32\ &V 9 OFXBLREWEE R C
b5,

77 T ENIMOEIZ R C EE T HEE DN
<. FRICBZEROEFIZTEERS & 5 bivkd ol
MPOHWLNTZ, FEROFAEL (AED) ITED
AIZOWTEE->TWD,

F1ARERTe &AW 2 R E T— ANE W Te = &
N7 720 3ME THEENL SN L, 4B TR
VRN ED . SHOTIITEINTRTINLL &b
RNZRY 6 M E THlOERIZEL, 7THHE T
PINAEZ TEERSENTH -T2, ]

Caffeine & [A] £k @ %) IR 7% & % antagonist &
ADORA2A DBARN S/ 8= 0 Y IR E~DEESK
DA BIEE > TS, SHBWVANARER L
ADORA2A BB HRUZ DWW TR TV E 720,

3. &REIC
BEba—b—BRA LA O I FERRAY
THDHIN, TNORHENDEHITELE T OEHE
BRI X B, KENZEBFOERICE V20D
DWVNEZT DTN E NS ABFET D Z &7 5,
EHICENS OIEHIIAWEWR T TH Y | BIE
FAEA~OEEL 2, FexlZTnER#m LT, 3
LLENHEHEDW, 1T LT AICEER R LT
1372 57220 DTN D,

T2, TOBLEFOEMTOHEELZD D Z L1
Lo TH A BARARLHFRD A& OBESCERE, R
DHERESNDZ L2 EZ D L BInTFDIKROE
(ZERAER) Db E - DL E->THilE Tldike
WE D RN T 5,

4. HiEF

ALDH2 & HARANDBEFIZOWNTOREZ BT
LW 720 e B R R RS RIEES: AiddE,
JRH s = e AR BEH W= L E T,

FAFZED BRI ON T THRE W2 72 W 5K
FASESRIEEY, AH B IELR L B
ESc N
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Genes associated with action following the consumption of alcoholic beverages
and coffee, and the frequency of those genes in Japanese

Takako Nakamura

Technical Service Office for Medical Sciences, University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8572
Japan

Alcoholic beverages are usually consumed at welcome and fare well parties, and at end-of-the- year parties while
coffee and tea are consumed during work. However, there are differences among individuals in the action of these
beverages after they are ingested.

Differences in the nucleotide sequences of genes lead to differences among individuals such as increased or decreased
sensitivity to alcohol and coffee. Many studies of these differences are now underway. The current study describes
methods of detecting these genes and this study investigated the genotypes and frequency of these genes in Japanese
using these methods of detection.

Keywords: Acetaldehyde ALDH, ADORA2A Caffeine
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F 51 Rt ERRIxR(ICSmL T

)1l 75K
FUERZFAEMBRBER 2SR E (P HEEERE 7 —)
T415-0025 #lid L T H T 5-10-1 HLE KT HEREIEBRE o 2 —

= 7oo BURHEARTIZ, 2000 4E 11 A 29 H/ 5 12 16 H
BILOU2A 148753 H13B7E-7,
2009 4E 11 H 24 AH5H 20104E3 A 19 AT, 4 KEEOMEETIIRRE (K 2) OfomhozD)
51 YR MBI BRIC BB L LTSN LiEReEl MKk AmEE (K 3) | FHELEWAKE ZIES R0 X
PHY LT, INIEEI/EHXEED T,

/o BRI PR, HEOKBLIROTE KR
BEOMB ZIT -T2,

FoU— K RERR. 50 b, HkIE

1. [ZC&IC

R CIX, LSYDEEOHEOME (X 1)
TERBE=XV CTBAE A VB EIT T, 2
h%®ﬁ@@%k%m%ﬁéfﬁy7bywﬁﬁ%
=AY T EARE LTS, 22T BN
Hé%ﬁﬁapowfﬁiﬁé

S 5T, BEFIEHIAE I AT T K EL
HF L OB KDV AR — K %LTE#

=iz @7k@5LMEEEP
=) r%E (BEL D)

B 1. LS

22 T4 B

110 EoA4Y (I2H1TE”S12H5H) .
K150 EoA4> BH6AMS3A13H) T

2. BEFEA A AN A F5 T 7 o o, FERE S AL (StL 05> StS) |
R 5 M (St6 25 St10) D TP ETIrbhi, &
_ NP RTINS B A2 T CTD(Conductivity Temperature Depth
21 K=Y 7HH Pmmﬂmiézx%yﬁm&rmwmxmm
L o EEE R, Bll=ICREINCRBE= Pacific Standard Net) {2 & 2 $REC AT (0-150 m) % 5

H Y TMEBICEDEGH R a7 TR Jiti L7z, CTD ER/KIEFEIL 20, 50, 75, 100, 200, 500 m
VIOBIEITV, EBICZ0EBEICHIHELTWS BLOARTFVIZEBDERB Om OFKE Lz, o7
R TS E R LT 5TV D HEKEZ R L T, Uo7 UKL, Chl-a R, ¥ 7 Z7 7 bRk
Chl-a JBFE. Wi~ 7 > 7 b alih, Seastlalel s L BE, SRBHEHUELE L7z, F£72. NORPAC /% XX13(H

39



AV 0.1 mm), GG54 (BE WY 0.3 mm) O v b
ZHNT T b T ATONTIE 10 %L
~ U UEEE Lz, & BT R St2-3, St3-4, t4-5, 18
¥ St6-7, t7-8, St8-9, @ 6 WFH T CPR (Continuous
Plankton Recorder) Z AW CT 77 ks VEREZIT
W oL 10 kb~ Y VEE LTz,
7272, FHEICB W TR RIER BRI T
ALTZDS BRI BV TRED L | St8,St9 Tl&, CTD
& NORPAC NH IE L 72577,

4. JEEFBICT CTD (it

X5 NS5 NORPAC () rHEEINET

7 kv (T)
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X 6. CPR AL (E)
By MTEVIAENEZTT 7 v (F)

L CPR Y b ()

3. BFEMEDIZH 1T HEAE -
R— kIZDUL\T

AEOY

3.1 ek B

PR B (WHUBFSERT AT R A TAR IR ) DKE]
B DOYR—FZ21To7,

WA LY 2 ) —F—E/LT 2km 1 FEBHE L
7K BB R 2 B 21T - 72,
BHNEIX. T, k=7, K FOMHEKDY
TV B X OREORIE, B OREEZIT-
776
BT, FUAEMHE LEKIZ Im RO
i, 2O MO =T HEEY . B
a2 B0 1T 70, £, BRSEUICTE, K
a7 O - AR Lz, B &I, RRoR
& 2 BIC 1 ERET -7,



SHIZ, A 7Ty o (KW ORETT

EoHe ) RN (PKASEEL TTE 5 (12
DWTHE, k= 7 FEOLRE -

W 2AT 7.

{

q

BA R Ty s O

4 9.
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10. XRFALOFHE

3.2 KRS

201041 H 22 BADNLT AR A, EMIZTHEA
HETR— MY R—=—FLLTEMLE, (ZOHE
\ZHe A T, 2009 4 9 A ISR RS T H GRS 5t
VA TR A2 BN A L N—2 B Tl T
%.) (B 11)

WAAN LI E VTV R FERIN R D A T VT AR
221X, B L OWERA LI, SEIEEDO—oK
L CHEKIHAE T oL, (K12,13) BHFELT
Wiz~ Zhid, KEAVK THE SR TR #{ER
WEECTH o= OREMICET L o7,

Hii~0 NB B X UMM OERRITA~Y 2 7% —T
fTonie, HENBRIX, WBKE 44, R—FAR—
44, ER L4, GREREERR 1 4 TITo 7o, A
NI, KPTETAH I AT 2 5O%E (1 F%i12A
IWrE) (K14) , a7 85070 o7 e,
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Use of curriculum surveys of students in the School of Medicine
Support for surveys on clinical clerkships

Eriko Onose ¥, Misuzu Hirose”, Noriko Sugac®

Mnstitute of Medical Science, Technical Service Office for Medical Science, University of Tsukuba,
1-1-1 Tennodai, Tsukuba,. Ibaraki, 305-8575 Japan
® Academic Service Office for Medical Sciences, University of Tsukuba,
1-1-1 Tennodai, Tsukuba,. Ibaraki, 305-8575 Japan

The School of Medicine ascertains student opinions and needs with regard to academics like the

curriculum.

In order to make curriculum improvements and reflect those improvements in medical

education, a curriculum survey is conducted annually at the end of the academic year and upon graduation.
We are responsible for conducting curriculum surveys, tabulating and summarizing survey results, and

presenting those results to instructors (providing feedback).

Reminded of our role in facilitating the

effective use of survey results, we have focused on a clinical clerkship survey and its results.

Keywords: curriculum survey, clinical clerkships (CCs), feedback, student opinions and needs
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Support for combined seminars by students in the 3 schools within the School of Medicine and Medical
Sciences

Kiyoko Morimoto, Reiko Shimamura, Kikuko Gohda

Institute of Medical Science, Technical Service Office for Medical Science, University of Tsukuba,
1-1-1 Tennodai, Tsukuba,. Ibaraki, 305-8575 Japan

In order to teach the importance of team medical care and liaison with experts to 3™ year students in the
School of Medicine, 4™ year students in the School of Nursing, and 4" year students in the School of Medical
Sciences, the University of Tsukuba’s School of Medicine and Medical Sciences conducts [required]
seminars such as care colloquia (teamwork seminars). Students are mixed together in small groups of 7—8
and given scenarios involving support for patients and their families. Students discuss problems and
solutions and announce their overall findings.

Using 2009 as an example, this paper reports on support work by technical staff to facilitate the conduct
of these seminars.

Keywords: Small group discussions, liaison with healthcare experts
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Information sharing and introduction of a web-based database

A web-based database was introduced in order to increase the sharing of information and simplify
clerical work in the Technical Services Office for Systems and Information Engineering. Using this
database as an example, this paper describes other actual databases of accounting procedures and business
trip reports and related documents.

Megumi Amagai

Technical Service Office for System and Information Engineering, University of Tsukuba, 1-1-1 Tennodai, Tsukuba,
Ibaraki, 305-8573 Japan
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Renewal of helium liquefier

Mikio Miyauchi® , Yutaka Kondo® , Shota Tsuruga®, Hiroshi Ikeda®

% Cryogenics division, Technical Service Office of Research Facility Center for Science and Technology,
University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan
® Materials Science(Cryogenics division), University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan

The cryogenics division, Research Facility Center for Science and Technology, supplies the liquid helium as liquid
refrigerant to the laboratories in the university we operate helium liquefier . The helium liquefier was updated in 1996
and operated for 13 years. In late years a trouble incidence of the helium liquefaction opportunity rose slowly. For the
future, renewal was performed with helium liquefier for liquid stable supply. In this report we introduce renewal of

helium liquefier.

Keywords: helium liquefier
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Fabrication of stabilizers to facilitate the microscopic examination of living organisms
Kozo Kobayashi

Institute of Medical Science, Technical Service Office for Medical Science, University of Tsukuba,
1-1-1 Tennodai, Tsukuba,. Ibaraki, 305-8575 Japan

The organs and skin close to the organs of living organisms cannot be examined microscopically if the
movement of the heart or lungs is halted. However, respiration and circulation must be maintained in order
to maintain the physiological state of an animal. The authors of this report were asked by researchers to
fabricate stabilizers to apply suction using negative pressure and slightly elevate and then immobilize the
area being examined. Thus, stabilizers of different sizes were fabricated and yielded satisfactory results.
Different methods of fabricating different sizes of stabilizers are reported here.

Keywords: Examination of living organisms, stabilizers
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