#BxXc—19

FEHREBERERX (RENREMANE) HRAREEE
VR 2 44E5 H 1 5 ABUE

HEEES : 14301

MZEiER : HEFHE B)

ZEHARS : 2010~2011

HEES 22750070

MZEEEL (1) FSoPz o b— IV EVTEREEENHREIZE S
EHRFEHOEHREERIKE DT

THZTEEREL (FEX) Application of Transient Trapping to Capillary Electrophoresis—Mass
Spectrometry for High Performance Bioanalysis

MRARE
RE & (SUEYOSHI KENJI)
R#KRZFE - KERIEHER - B1F
B3R EES : 70552660

BFEERROME (130 : v ©7 U —TERKB B TIEC, HHIZEE COI% Lied > 7 1
CREHBE T D h T Ve h— Ty BV S BEMAADES D LT, ARREOER
BT 2 S BERE D1 |- & BRI L2 RS S L,

WFZER R OMEE (3£30) : Application of on-line sample preconcentration technique named transient
trapping to capillary electrophoresis—mass spectrometry improved both a resolution and sensitivity in

electrophoretic analyses for biogenic compounds.

St
(L - D)
BB AR &
2010 4% 2,100,000 630,000 2,730,000
2011 4R 1,000,000 300,000 1,300,000
FEIE
FEIE
I
W F 3,100,000 930,000 4,030,000

W8 b5

Pt oo F - fiH - A - ofrbsE

F—U— R SO - EEOUE - AT A BRI - BB~ N T T 4 —

1. WFZEBRAAE 4P D 5

(1) EENITAFET 2~ D{LEY) (DNA,
HURIE, RXTFR, TR E) O
BEHTIEE LT, v BT Y —EXUKEN(CE)
NDEREEDTEL, /2, =L 7 hax7
L—A F o Ab-BEEpHTE (ESI-MS) &S
ENDHZET, RO DEREHERE
DEMDGHTNARE L 72072, LN,
MS # i CIEA TS MEOFREIK 2 fEH T & 72
WZ LR, ZEOENKENKIZE EN TV
BAITIERB O A A AL ENME E N D
ZEMmL, SeLEEII e NS T T 4 —

(MEKC) 72 & CE (28 5 A M niie— R
D% FHABKETH Y, ORI
MRS >7-, Fiz, CE BfXORERE L
T, DRV O RICE b7 )
RVREREICOWNWTY, ZOWENEEN
T,

(2) HFEE I CEIMCE IZB1F 2 8Bl A v 7
A URBHRMEEE LT, Y= R b
Z v ¥/ (tr-tarpping) MEEBFE L, AT R
A RIEEST 2 g, XTF R7p EoEEREN
OEDBERE R T A FHL L TE o, AT



BB BN EAN L7 g MR R VIR R &
FIH L CRlBloRfa s L OBt 217, 3Rk
DR BRI Y — v R @i
WZRIET D2 LG, ZhEd MSHHICEH
T35 & T, CE-MS (23 % RS otk
MARETH D LHEEL, UTFOREIT- 7,

2. WED AR
(1) fE0E, @R, moBERED D v VEMERE
Z A 5 tr-trapping-MEKC-MS @ B %

(2) HrFRECLEE AR O NS & D sy BEPERED
Sbpla L

(3) MS RetHICEH ATREZRHTHLT 7« =7 +
SR BN AT By o B gE

3. WD L

(1) FETEHAD B LI MS #iE
~NE AL DB OB E <72, K1
D XD REFREMEGT D, — AR ARAEA
DT 2= AR ) AX Y ET ) — &Rk
LA, BB ERA SN2 A TVIRIES N
T B EUEHE AR MS ZEEAR~ & A5
) BRIZBET (EOF) BWHRAET L, —J7, b
SN SN R BWRIRICIE T =4~
PEOREEERINE N TRV, EBEFTIX
Bt 7> CEXUKEIZ1T9, Lo,
REEWER S FB L O v roBERkENE
FE XD IR AR Z I LIS EOF 233
WEET T, iSRS SURRE A~
kBN L, MS FEEMNCET S Z L3y, =
DFER, MS 218 D5 YL % B £ -5, tr-trapping
LM & 5 mEREA & Sy BERE O ) B3
WFFCE 5, ZOFM%T-9 EOF 23547
% FEBRGAME AR L, tr-trapping-MEKC-MS
DEHAEHIE LT,

@

[t ]

(b) trapped S
+) Vﬂi Vimc ¢ ]

BGS

Veor| < Vmce

(,

trapped S released S;

(© |

+) Veos, ! “
released S; released S;

[X11. tr-trapping-MEKC-MS OIS [X]. (a) #IHHIREE, (b)
&7y THEIC X DRUBHRHE, (), (d) VU U — R
DEIES3HE, () VY — RSN B E R
Veor: PEAURIE THEE . Vincep: X BV D BESIKBIHEE.

(2) TNFETICHRE SN TE T trtrapping 15
B L O OBERNIE, Bk E OB
MR E AR 2R U7 alBHifsE - 2B IR
ESINTWTe®, PRSI~
HIIRECTH -7, 22T, I BALUINDE
L& EFEZ VN5 tr-trapping HEDBHZEIC X 5
STEERED X B2 B H EIZ W TRE LT,

(3) MGy 10N T 2 R BIFRFRAE (7 7 «
=7 4) ZFMHTS CE O (7 74=T~«
CE, ACE) I, A& LD CE 4TIV TE
TR EZ DL 0NETH DL, REL ST
T, VKENWRIZT 74 =74 U K (AL) &
WINT5FEL, Fv 5 U —NIZ AL % [H
FEALTAFRED 2 B BHREINTEZ,
AT CIUKBY DI @il 72 AL 23VHE Sihvd
S & CE-MS ~Oiii AR #E72 s503, % T
VIAEME 7 B AL E S B A b, B R
27 74 =T 4 BWRIELTLE Z N
HDOENENTNRESNTE, T2 TR
e ClX, fiifED> AL OIEMEZHER L7-F
FEENT 2 FEICOWTHE LT,

4. HrIERE

(1) FEiEMHEAlE LT KT v R U D
L (SDS) &R L, oo+ LO0I &/
@%/ﬁﬂ\(@j@@j};ﬁ (Hep,mc) PEHLEEC A,
FNFER 20x10%em* Vst BLO -3.7
x 10*em?> Vist Chot-, —JF, REMD
Ta2—ARVIUAFr T Y —{ZBWT, &
JEEVINERZ FE 44 % EOF 133k EhiR D pH K
FET 52 EnmebnTnsg, #2C, CE-MS
(2 T RE AR R AR IR & LT T v
=T LRIREEIR L, £DpH % 35~7.0 £
TELEE, ZOBEXRESIE (Lo) ZH
HL72E 25, pH35 2BV The =2.0x 10
em® Vst ey, JBYBIED D D&M E
e NI, £ZT, Z® pH
ST TEEBIC I AR ZESHICEA
L=, RENARZ KEE AL, tr-trapping-
MEKC-MS 73#1 21T -7 & = A, —ik)7a
YET Y —Y—ERIKE-MS (CZE-MS)
S TIEDBECE ol AT a A RED
Sy & PRRESRIRFIC R S N (K 2), 2D
B, 7 Re A7 mr (AS) THoK 340 %,

AT u Ly (PS) T 120 fEFOERIELA
FhENZER SN, £z, SDSHED T 7
TR BEIN R -T2Z 205, RH
TEMEAN ST 00 MS SEE DT L 5 LEE5
YeZe [ &>, tr-trapping O HIC X 5 ik
AL &y BERE D[R b & A RIS ER ATRE T
bHENRENT, WED CE-MS (2T
DA TN, IREERRE L oy B & Rz A b
SHHNTIZE A ERL, KT¥EN CE-MS
ST ORER TH D IREKRE & e — R
W2k 2 i BR 2 fR ik AT RE 72 ik & LT H 2
DA R MIREW, 5%, KFEOEM



#iPH D IER & KRBT~ OIS I K 55
BB O S PERE DT IEDOHESL N T S L D,

(@) (b)

6.5 ppm AS + 1 ppmPS 101200 ppb AS

20 ppb PS
8
6 /

4

N

N

Intensity / 10* cps
w

2]

[

32 34 36 38 40 38 40 42 44 46
Time / min Time / min

2. CE-MS ~ tr-trapping D& JH 1 X 5 4y BERE D
m k& R L, KENR, 30 MM X7 v E=y
LVRIE (pH 3.5); X B /LIAIK, 25 mM SDS /10 mM
XEET = U ABIR; SERAR, AS, PS [ vkE)
. I EAEIREARR (@) 72 L, (b) 1.5 psi, 20 s.
SUBHAIR IE AR (a) 5.0 psi, 5's, (b) 5.0 psi, 180 s.
Fv 7 U —2RIAZNTHER, 40/30 cm. SBEE
J£, 30 kV. ESI &+, 5 kV (positive ion mode). +—
AWR, KA B ) —)L X = 49:50:1. ¥ — AR
£ 5.0 pL/min. R E = 71 P —H A, Ny, 20 psi.

(@) mEfEEDO X B2 5 m EAZ B L, s
PRI v & OBKYEFEAER & 138705
FAEAER 2R T HLLEEM OB A % Mt L
7o AWFFE CIIE BMEAR O R R 72 8 vk
o OEBZBHIEL, SFRiEEr A5
vr/uF¥ ALY (CD) ZHRELEEHH &
L CHW2% CDEKC & tr-trapping-MEKC & @
FEEIZOWTHRNZ T2, TORE, TkE)
RO FHilE{L B-CD #4252 & C, B
KYEFRBEAER ZFIH T 5 tr-trapping 12 L 55k
BHEHE D1, CDEKC 1ZH-3< &% T 1450
%47 9 tr-trapping-CDEKC 23 8 & vz, il 4
DT IERABHZOWTEHR L L4
HALEZ A, ZNENERRXT V058
60~180 150 AL 2SR IZ 2R S 7= (1K
3), ZHF TP CDEKC Z#HricisnWTix, &
G A Y o X TN XD AT A4 il
BRENZ L BEINTEZLO0, ZORRK
RIIKRE ITRL, Y- 0T7nr—F
= TRA R TBER DWW X D Sy EERED
EFNRHBEE > T, L LMD, K
WFZE Cldm W BEREN B D FE FEHERF S iz
FE, ARG EHEMESARETHY, E
FETEMER 2 B v & OB KM BEAEA & F)
FARRETH D, S BITIE, NI D EUE E
FHOBEIRIZ KL > THOMEERIZESL 7
BESHIFF C& 20N T, BFZERE (1) &
Rl KE OS2 B S il 7= 9~ B L) [ 7 AR oD 36 A
(2 & o> T CE-MS 4341 D3 FH %6 % 415 K A RE
THDHIRLIEFICRE A X v 2
HThHAY, BUIE, FERE T~ &5
B 72 CE-MS M ~DISHIZ W TR 2 it
HTW5DH,

CPA

Absorbance / mAU
[ee]
2>
}%
>
Absorbance / mAU

(2]

20 ppm A 1ppm
3 4 6 b T2 h 6 B

Time / min Time / min

3. SR REMEAR ST~ tr-trapping D3E . (@) —
W72 CDEKC %347 (b) tr-trapping— CDEKC. ¥k
i%, 5 mM S-B-CD / 10 mM phosphate buffer (pH 7.0);
2 BLYANE, 50 mM SDS / 15 mM U > [RHEAR TR
(pH 7.0); RBHAWE, 1-7 2 /A HZ U(Al), 7 a)v
7 x=7 2 (CPA) | TKENE. I B/VIRIKTE A RERK]
@ 72 L, (b) 0.5 psi, 10 s; FEHAIR AR () 0.5
psi, 3s, (b) 5.0kV,180s. ¥ ¥ 7 U —2R/ABE,
40/30 cm. Sy BEFEIE, 20 kV; & HH, UV IRIL (200 nm).

() BEEALDT=DDHFHIELE LTT V¥
g MU D AICER L, TAFUET Y
U LKIEIRIZ IV T DA BRI D
L, EEBICe Fa P LvaEmd 2 2 &
BNTWA, F2, TAXUER-TILV 7 AE
Na 7k, AREaEREL<, FoNsg
LEOIEEMEL-FEFNAARETH D Z
EMD, INHORMEEZFIHL TEFY TV
—WIZ AL Z[EELT 2 FEEEEL, 20
KB 0 AT~ O FH RTRETE I D WD TR
Lz, TOFEE, AL & LTCTEY 25T
TUXUBEFT N U LARREX Y ET U —
PWIZIEATE, D0 AA v ZEde kK
FELXHNIFEATDHZET, ¥y ETU—H
TT X Ue FuZfvnEmsh, 78V
VEETEITED Z EDNHEREINT, E5IZ,
TEY U EREICHEST D AT R RE
E L CERIKENT 21T 2 A, B4F
YT eEvUICHRE SN, BmEEND Z i
o 7- (X 4),

(a) (b)
10 /

e

0 -WJ\ )
0 10 20 0 10 20 30 40 50
Time / min

B 4. ©AF D ACE HHER. () 7 &2 RIFM,
(b) 7EVCNEE Ku LRSI TEE. kg,
1 mM CaCl2 / 15 mM HEPES #E7&#% (pH 7.0); #k}, 50
ppm FAFRF#E, 200 pom EAF [ KENE. BEHE
N, 5.0KkV,20s; DHEEE, 20KV, Fv TV —2E /
fzh, 40/30 cm. R, UV I (200 nm).

F AR

Absorbance / mAU




PLEDORER NG, RFEIZE - T AL O
EHEFFL7-F F, BELATIETYFYyET U —
WICEELATRECTH D Z LR &Nz, AF
%1%, CE ¥@EA AW A2 EbiETH
D, Lf@lﬁm&&wﬁbfﬁﬁwoﬁﬁ
LR FRER B K E RFLATH D, 514,
CEMs\mkwmAAbﬁ X B AR
AT D E R b~ DR NI S5,

5. ER¥EER
(WFgeieses. W
=Y

Feor i M ONEHERFFE T 12

(MEssam ) (7 48)

1. Kitagawa, F."; Kawai, T.; Sueyoshi, K.; Otsuka, K.
“Recent progress of on-line sample
preconcentration techniques in microchip
electrophoresis”, Analytical Science, A4, 28,
2012, 85-93, 10.2116/analsci.28.85.

2. Kawai, T."; Watanabe, M.; Sueyoshi, K.; Kitagawa,
F.; Otsuka, K. “Highly sensitive oligosaccharide
analysis in capillary electrophoresis using
large-volume sample stacking with an
electroosmotic flow pump”, Journal of
Chromatography A, &%, 1232, 2012, 52-58,
10.1016/j.chroma.2011.09.032.

3. Sueyoshi, K. “Recent progress of on-line
combination of preconcentration device with
microchip electrophoresis”, Chromatography, &
#if, 33, 2012, 25-33.

4. Sueyoshi, K.": Hashiba, K.; Kawai, T.; Kitagawa,
F.; Otsuka, K. “Hydrophobic labeling of amino
acids: transient trapping—capillary micro-chip
electrophoresis”, Electrophoresis, & i, 32,
2011, 1233-1240, 10.1002/elps.201000567.

5. il:JlljtFﬁ , REHEE, KFE_ v rnF

TEKKENBIT DA T A BB
fﬁt&hﬁ%,ﬁ&ﬁjiMLM&M&

6. Kitagawa, F."; Kubota, K.; Sueyoshi, K.; Otsuka, K.
“One-step preparation of amino-PEG modified
poly(methyl methacrylate) microchips for
electrophoretic separation of biomolecules”,
Journal of Pharmaceutical and Biomedical
Analysis, ##if, 53, 2010, 1272-1277,
10.1016/j jpba 2010.07.008.

7. Kawai, T."; Sueyoshi, K.; Kitagawa, F.; Otsuka, K.
“Microchip electrophoresis of oligosaccharides
using large-volume sample stacking with
electroosmotic flow pump in single channel”,
Analytical Chemistry, £ #i4, 82, 2010,
6504-6511, 10.1021/ac1008145.

(3R] G274
1. REEGE, Y, KIFEE T < F A5H
PDMS i~ A 7 aF v 7 h Wb X2 808
é‘éﬁ/@ﬁ/%ﬁ” HEARZE, HA(LERE 92
FIAES 2012 423 J] 25-28 H, BEZRBRE

10.

HEF ¥R - R EF v R A, B

Kenji Sueyoshi*, Masahiro Ikawa, Fumihiko
Kitagawa, Koji Otsuka “Capillary/Microchip Gel
Electrophoresis Using Alginate Hydrogel as a
Sieving Medium”, 78 A &% —3¢ %, 27th
International Symposium on Microscale
Bioseparations (MSB2012), 2012 4% 2 H 12-16 H,
Starling Hotel and Conference Center, Geneva,
Switzerland.

Keniji Sueyoshi”, Hiroshi Koino, Fumihiko
Kitagawa, Koji Otsuka “Transient Trapping in
Enantioseparation for High-Sensitive Detection. 47,
RAL —HFK (RA X —HZH), 11th Asia
Pacific International Symposium on Microscale
Separations and Analysis (APCE2011), 2011 4% 11
H 27-30 H, University of Tasmania, Tasmania,
Australia.

REEE “I7n A /7—»?-&’7?\(@110)%1‘%%%
{b- BRI B A5, DEATEE (B2
SHFLSHEK), F 2R nx N T T4 ﬂ
vk, 20114F 10 A 20-22 H, HALKRZ, (IA.
FINEZ, REEE, L)ISE, KgE
CTARUEE-H N TN R L% 5B
KL LTHWD~A 7 Ty TEKKE T
ILOBTE”, ABATESE, &5 55 Bl H AT =k
BT AFEE S, 2011 45 10 A 19-21 H, A
HEI ' ¥ —, FEB.

FINEZ, KEEE, LIE, KEE—
“TILUXUEEE RasreEfniz~Afrady

TERUKESATIEORZE”, AR, AAKS

Hrib 7225 60 443, 2011 4F 9 H 14-16 H,
HtRRT: - WIlF v oA, AR

Kenji Sueyoshi*, Fumihiko Kitagawa, Koji Otsuka
“Rapid and sensitive analysis using transient
trapping in microchip electrophoresis”, 1EE%E R
(FAf#7#15), The 14th Asian Chemical Congress
(14ACC), 2011 4= 9 H 5-8 H, The Queen Sirikit
National Convention Center, Bangkok, Thai.

Keniji Sueyoshi*, Kana Tanigawa, Fumihiko
Kitagawa, Koji Otsuka “On-line Preconcentration
of Proteins in Floating Electrode-integrated
Microchannel”, A % —3%&3%, The International
Symposium on Microchemistry and Microsystems
(ISMM 2011), 2011 4= 6 A 2-4 H, Hotel Seoul
Kyoyuk Munhwa Hoekwan, Seoul, Korea

Keniji Sueyoshi*, Mariko Seno, Fumihiko
Kitagawa, Koji Otsuka “Nafion Modified PMMA
Microchips for Rapid Electrophoretic Analysis”,
R A& —3%3%, The International Symposium on
Microchemistry and Microsystems (ISMM 2011),
2011 4= 6 A 2-4 H, Hotel Seoul Kyoyuk Munhwa
Hoekwan, Seoul, Korea

Kenji Sueyoshi*, Hiroshi Koino, Kota Hashiba,
Fumihiko Kitagawa, Koji Otsuka “Rapid and
sensitive electrophoretic analysis in transient
trapping—micellar electrokinetic chromatography”,
H 8% 3%, IUPAC International Congress on



Analytical Sciences 2011 (ICAS2011), 2011 4
5 H 22-26 H, Kyoto International Conference
Center, Kyoto, Japan.

11. Ryuta Tanaka, Kenji Sueyoshi”, Fumihiko
Kitagawa, Koji Otsuka “Transient trapping in
bioanalysis for high-sensitive detection. 3,

R A K —3F, IUPAC International Congress on
Analytical Sciences 2011 (ICAS2011), 2011 4F

5 H 22-26 H, Kyoto International Conference
Center, Kyoto, Japan.

12. Kenji Sueyoshi”, Mariko Seno, Fumihiko
Kitagawa, Koji Otsuka, “Stable coating using
Nafion thin membrane for fast electroosmotic flow
in polymer microchips”, A Z —%%, IUPAC
International Congress on Analytical Sciences
2011 (ICAS2011), 2011 4£ 5 H 22-26 H, Kyoto
International Conference Center, Kyoto, Japan.

13. R, WBFEh, HhrEk, d015E
KFE . “b TV b= T o7k
I28 D 27 v R — VEKIKB T O Bk
L3y, RE¥ER, BALERE 1 FFFR,
2011423 H 26-29 H, AR v 8
A, .

14. Kenji Sueyoshi”, Kota Hashiba, Ryuta Tanaka,
Fumihiko Kitagawa, Koji Otsuka “Rapid and
sensitive analysis based on transient trapping in
capillary electrophoresis”, 18A%%3%, 2010
International Chemical Congress of Pacific Basin
Societies (PACIFICHEM 2010), 2010 4+ 12 A
15-20 H, Honolulu, HI, USA.

15. Kenji Sueyoshi”, Kota Hashiba, Ryuta Tanaka,
Fumihiko Kitagawa, Koji Otsuka “Rapid and
sensitive analysis based on transient trapping in
microchip electrophoresis”, 78 A % —%§3%, 2010
International Chemical Congress of Pacific Basin
Societies (PACIFICHEM 2010), 2010 4= 12 A
15-20 H, Honolulu, HI, USA.

16. R EfE", B, H kA, BERK,
NE, REEZ “rFov=rb—1FF
v B ZEIZ L B 7 v A — VEKKEN
HromEEARQR)”, NIAaRZER, F30FEF v 7
U —BRIKE Y VAR YT A, 2010 4 11 A
15-17 H, REIEREHY, K.

17. RERE", BEEM, R, d0IE,
KBE = “h TPz b= T oI
(2 & DRI T O B AL ()7, HEE%E
%, 21y n~< 7T 7 0 —REaEE, 2010
101 21-23 H, BRI 2c - RAFREAH, 1A

18. Kenji Sueyosh , Fumihiko Kitagawa, Koji Otsuka
“Fluorescence imaging analysis of transient
trapping-microchip micellar electrokinetic
chromatography”, A % —%53, 14th
International Conference on Miniaturized Systems
for Chemistry and Life Sciences (microTAS2010),
2010410 A 3-7 H, Martiniplaza, Groningen, The
Netherlands.

19. KEEE, TBHER, HEEK, IIsE,

KFEE “h 7oV b= b Tk

(2 & DR RIS O B L, REASER,
H AL 255 59 443, 2010 42 9 H 15-17
H, BALRFINNAEF ¥ X2, .

20. R FEE", IR, Ab)ICE, K
RN o A - 8 S R S N4
1 R — VKRB AT O AL,
AUE¥E, Hpar 7 7 L A 2010, 2010 4
9 A 13 B, HEA v EEEREY, TH

21. Kenji Sueyoshi”, Kota Hashiba, Ryuta Tanaka,
Fumihiko Kitagawa, Koji Otsuka “Highly effective
sample preconcentration and separation based on
transient trapping in microscale electrophoresis”,
R A & —3§3%, 35th International Symposium on
High Performance Liquid Phase Separations and
Related Techniques (HPLC 2010), 2010 4~ 6 H
19-24 H, The Hynes Convention Center &
Sheraton Boston Hotel, Boston, MA, USA.

22. KK, BHEA, Bk, 0IE
KFE T “~A 7 aFy TEIKEZBIT S
BHA T A BRI FT Y= b
— N7 v B THEDRIET), RAS—FE,
2Lk~ A a - ) VAT Mg
201046 H 10-11 H, HULKFAILF v /3,

23. Xf@,h eI F%j*i =z, R

WHERIRDORIRIC L D~ A 7 v v TERIK

O EBERE(L(S)”, RA X —RHE, F 21 Bk
LA F ) AT MG, 2010 4F 6 H
10-11 H, BAEURFAMF ¥ o/ X,

24%*@M,ﬁ%%k HpER, dB)1N3C0E
KFE— “r TPz b= T o7k
\Z & % MEKC D& b(17)7, RERJER,
T~ N T T 4=V VRV T A,
2010 42 6 H 3-5 H, JhFRIG®7 7 %

25, K", HKR, Bise K, s
KEEZ “h TV b= Ty TE
2 & 5 MEKC D sk Ak (18)7, AN A & —Jk
FBUEI < T T T 4=V VR YT L,
2010 42 6 H 3-5 H, K RIE®M7 7 %

26. Takafumi Samukawa, Kenji Sueyoshi”, Fumihiko
Kitagawa, Koji Otsuka “Electrokinetic filtering on
magnetic fluid nano-pillar for high-sensitive
electrophoretic analysis”, 7~ & % —¥&3K,
International Symposium on Microchemistry and
Microsystems 2010 (ISMM 2010), 2010 £ 5 H
28-30 H, The Hong Kong University of Science
and Tecnology, Hong Kong, China.

27, RiEWEE* BGEXR, APEX, 01502
KGBHE . “h TPz b= T oA
12 & % MEKC D@ E(L(15)”, HEESERR,

55 71 R R R4S, 2010 4E 5 /1 15-16 H,
BIRRY, AL v /R A,

(& Dfh)
R— A— %
http://anchem.mc.kyoto-u.ac.jp/



6. MFTCHERR

(OIFFEEE
R fdE (SUEYOSHI KENJI)
TR « RFEPE TRFZERL - Bh#L
W93 5 : 70552660




