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(323C) Development of microspectroscopic method measuring faint absorbance

of transition metal complexes existing at liquid/liquid interface
and evaluation of their interfacial functions
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In the present study, we mainly developed the following two methods, 1. measurements of
brightness of small regions of summarized microscope images with a high sensitivity, 2.
measurements of brightness of small regions using polarized light with a ultrahigh sensitivity. These
methods enabled us to measure faint absorbances and absorption spectra of monolayers of
tetraphenylporphinatomanganese(IIll) formed at the dodecane-toluene/water interface and those of
chlorophyll a and b in Paramecium bursaria and Euglena, which belong to protozoa.

SRR
(AL : 1)
ERERE B & &
2010 45 5,100,000 1,530,000 6,630,000
2011 4FFE 3,500,000 1,050,000 4,550,000
2012 - 2,000,000 600,000 2,600,000
G
T
woE 10,600,000 3,180,000 13,780,000

W8 b
Bt DR - B - EAEE - s

F—U— RS E, EBRSRBENE, in situ SRR OGEHA, MR E, FElm b

1. WFZERRMEL IO 5
HWIRLY Hbw 2 fLL Eonkt %
FD DI E S, O R L—8—D &
) IR EN S TEHNRBEOZEOWE %
WO ZENTEHNENRDEETHY, B
ETHOMHEEE D, A, L%
DS HE CIAEIZHW LN TWD, £D

OB Th 2RI Em X, BUKEWE & Bl
KPEME DR L CTHA O KOG E & 2t L
TEY, EnbE OWEENEOELE T
LT&7,

— I, BRSNS R & D
R X ERWICEET A Z N TER
Wiz, JBRENARLZET, IEEHLZV AR L

N

5

H



72035, ZOHEWE, £OONHEICIX
REENPEE LIMFE LR o T2, LinL,
EEOSHIEORBIZL - T, BER EEE
# in situ (ZD5) WE TE 5 0HiENBHZE
INTETWD, RRHIRERERA 72 ENEX
FHE, B mRNS AR BN s A ke &
ERTHIENTXS, BEEE LI, e
H~A 7L Z MR CEBR% L, &
RS OBRI A LR E TS 2K - T, fix
DOREEIT> CE T2, ZTORER, £< DA,
TR IRME RN S B T2DICAR Yy —T
HY, FNNRIENEOKRE 72 FFRDO—>T
HDHZENRHLNI oI, ZDXK DR
—PEI in situ BRI EIZ L > TOAFE R T
72 ThY, WERA ORI L T—D
DT VAT AN—%H5 2250 LE2TH
b, & ZAT, RN mEOBEM T IREELT
IGE, RRELRDWEDOR IR TE L
~LTHY, Lvd 100~1000 (525K 5
72, MO TEWRHEELLEET 5, £
ZTC, ZHETIEHFRICEKENRNEEZIT- T
T, LL, &N ERTIWEIR, MmHT
DT NRMERTH Y, FEFAEOME O
BRI ATIEDS R RO BTN D, 72
B, WRIERFmE OB HEREEIT> TN D &
Z A, BEE LT, ERAHHET
H1l, 20T N—F LR,

EREBISARIE, W O SBEO7-912
FRAEND Z EFESmOFEETHY, ZnFE
TIZZ < O E W IE 2 7~ 3B - 23 BH
RINTET, —F, EEPICEENIWE
EROAEMEIERPREZ L EED TS,
FONWL OMNE, ~FEF bR g3
BI2 DL HICEBA A &2 ERoARE
IEEMBREE L W TEBRTHD, 72, W
) DB BERA A DEERN AN
HLTWDZ EnEL, d &N EREEC
ELBRLTWS, £ Z2AT, WiRAmiIE
BEOETALD 1L LTHbLNAZ E0H
b F1m, HEADLIL, <&, WKAE
WA LT Y URRE RS A, L0 B
DEWAERBEDET LV E L TIREL TS,

2. WO HB

AR O L 9 IS s A E, WM EN %
BOWEEW O Z LN T HREMREE
ETHY, BIETHLEZFE THW LTV,
WIS L, W HEO G & L CRERE
LCWADR, IHETIE, iR E S OGE
PERER &N, Bl IEEREDET L E LT
B Wbins, HFEE BITHE L ) BIRIE R
[ O in situ B SERIEICE F L, IR
BT C, RIS i TR A D AR —1k
ZHOMNILTE T, AHFEIR T, W
HHEIZHWS N AFEEEZ R LTZ D 9
% IEHSEME D E RS B B SR DN IR S it 12 H
DT LSV THET DG, TR T

D TOTNRIRINEZ IR, T/ 71 A
—H— ay I AT, Fay—tE
T, MRIRAICERI R L K 9 &5
HLDOTHBD, ZHHITE > TRNEE &R
N7 MVEREHL, RERESCHREICBIT S
FERREA TS L, o Rtk oaer:
WZHOWTEFHIET 5,

3. WFZED ik

ARFFEIL 3 FEOHMNIC, 1 FEE T
OB B R A BEARAT, 2. 480 NE IR oD B B 2E D
AR SRR, 3. EAMR YA R 2 o
PUINMEIR O B R, 4. BBV L o XYE
DA, O 4 OOERFEMAMENL L, RIRR
HZAFAET 5 B4 JE 8 IR o i i Jk FE R A
IINEHAEEZBRE L, TNLEBEBEMEKD
FmicB T DREME A MO+ 5, 2 2 TH&
WL TWAWE T, W — e ERIC
HWo L HEA 20T 2 &8 R RE
FOVERIEM 2 R T A 0B & B HEIR T
»H5,
INETHFEE DX, FitaE V- ik
EBIZOWT, MEMEET DR EFIEL
RWEIROBHE DN S, WOLEZ BT 5
Mz T C&l-, LR 1~31%, Zhzk
VIBERELT AT DD FEDIRETH 5,
ERA B A A RTIT, REEEIFZE DN
(2, BEBORSESEREE R O RFUCHRER L=, HF
2, WHEOHHERIEICZ7ZbY, Ho
LR S, EEERAOCHEET S, 1LE
LRSS O R R EE B EEARATIE, B A
B ONIR & U T BRI 5 2 U
FER LT, SINbEHAIESTE 280
TEIR OB E 2O MERER L, 248007
7 A N—FRHEICE Y LT, FAICLH
SHT, vyl AT THRET S FIE,
3 TR G NS WA 2 715 3% N BRI OO R 7
R, B2 R R s AR Ic >\ T
WX FmMEERIE ey I/ AT 7T
WIRE D ZEZRES D FE, 4P L X
EOBHIE, BEHEWLEEZ RO LIFTE
TRVNAS, Tl OWOLEERIE XD b 2 MR AR
ERENEEDBITWAEL  XEE W
HHE, Thb, AL XIEOSANE, RS
FINZAR LTV D EERDIREELZ R
DRBBIT I,

4. WRZERHE

AAFIE T, BRIV Sz v B
EMEE R L2 0 9 23884 8R0S i 5t
HIZHESFE LV TEET D58, Thb
DRTHRD THOT N7 IR E, ST
B, G, £ /o A—H— B/ A4 X CCD
HAZ, TRIGo 2T 3 NEAF—F, &
vunRa—F av I AT T EEZRANT
R R AL AR YERHII U, ARfs N 2R W e &
WA MVERSGTHZEEHEEL



TW5, ZOFHENCE - T, BEBEREEAD
S RS RN B D IEAEIRBE & B TAT L,
HEEEMEIZ DWW TEET A LD TH D,

(1) RFH v — " IRAEE: & KESHE D
MOWIEREIINAE LT F T 7 = =R
VT 4T b= B ), Mntppt, (2VEA
L, KEEDOFKMZEE2IZE 2T, B
TR 2822 Lo, in situ B
WEZEIT -T2, TORERE, ik, ik, &
HMES T CENENREDOR 2D 3 FED
HLEERPBEINTZ, 22T, LT

EAROWIN AT MVERIELIZE 25,

ENENR DRI REEE R~ LT, &
7o, ARYE%E TR O 55 M % ) E L
oA, THSRHET CAEK LEESED
RN EZ R L=, 7235, Mntpp D2
BEROWAE LW ANT MV ERET D
& X|TIX, CCD A A 7 gt Y 7

N = T % O T G 2 SRR L

g Loy 77T ORFEDHN
OWNEEFEHT D HEEZHEH L, o
\Z& o T, BMEE T, WILEER 0.03 Ok
INC T T VORI ZRTREIZ LTV D,

) FAE®Y (HEMla4ty) THHIRU Y
YA EIRYVAVICERL, #0060
—oO— oD EERE L LT, T0Mim
WIZTEIET D/NERE T B A RS HERRR

DWW AT bVvafllD Z L2 AR E LT,

9, IO OHEMRAYT, il
H DD, WYRREDHNE= > 7 V&
2T, EETEEEELZ LD, WKIZ, (1)
EHERO VAT AEAWT, BEMEE T, B
A& BRI BB L, CCD U A 7 T
W A 15 BOREEL U CHUS L7-, /N E 2
FELTWDERSY &, 1FAE L TSy
DNOBEDHNEWMNEEZFEHLZ, £
7=, WEAESTHZ LT, WNART b
WETE LT, ©OREE, K 680 nm (278
WIRIN ZoRT 2 Edbhodz, vk, 4
BEEATHDZ 7o T 4 VICHET DI LD
ThHY, FZOWINART Munk, 7
nu7 4 a kb ORECHEELELRD
HIENTET, BT, MOFERIZWIK
T EEDOFEDMRT DI ENARET
ol
B) (W THF LT RT I v — P UREHE
B L KR OB ORI RE LT
Mn"tpplCHOVER L, kRO AT AL,
I HIT M2 WER, HENEERZAT—,
DL 22 FH 48 (PEM) & FH A 0A AU T2 8T B 72 in
situ BAM HRHAIEEE OB 21T o7, =
g, JRERRICIE, WA R A A R
TERA RO 72 W & % 5l © % 5 3%
B CThDH, Fxr ORI OEEMBRK
W& AT - 721418, SEE OMANL TEITV,
FREHCH DI RO Mn"tpp  DAEAIK
(B0 1-J8) \oxkt UGl Lo, = OfE R,

THEY OMEREE R T Z ENHY, &b/
SVIRSEE L LT, 0.0006 &\ HfEEES
TERTE, ZhIE, WEROFELV D
50 UL L@ E e ok Ch D, Fio, W
E&#E5T252LT, WMINARY LB
MZMETHZ ENFARETH 72, EHIT,
DERDIE L oy 1 OBL MO BEICE Y BEfR
NHDHZ &L FHHERTE I,

5. FeRERLE
(BFgEfEeE . WFFE o3 K ONEEEAF TR 12
)

(MRS ) (FE 9 14)

1. SHINOMORI, Naoki; TSUKAHARA, Satoshi,
“Microscope  Measurements  of  Lateral
Diffusion of Fluorescent Rhodamine B at
Toluene/Water Interface by Total Internal
Reflection-Fluorescence Recovery after
Photobleaching,” Chem. Lett., 42, 444-446
(2013). & Hif, DOL: 10.1246/c1.121223.

2. TSUKAHARA, Satoshi; TSURUTA,
Tsuyoshi; FUJIWARA, Terufumi, “Surface
tension determination through measurements of
resonance oscillation of a small surface using
dielectric force by a localized alternating current
electric field,” Analyst, 138, 2110-2117 (2013).
e A, DOL: 10.1039/C3AN36260D.

3. MATSUI, Tomoko; TSUKAHARA, Satoshi;
WATARALI, Hitoshi, “Single-Molecule
Lactonization of Octadecylthodamine B at a
Liquid-Liquid Interface,” Langmuir, 28,
15428-15432  (2012). #& %t A1 , DOL
10.1021/1a302375z.

4. ADACHI, Kenta, TANAKA, Shohei;
YAMAZAKI, Suzuko; TAKECHI, Hideaki;
TSUKAHARA, Satoshi; WATARAI, Hitoshi,
“Chirality induction and amplification in
methylene blue H-aggregates via D- and
L-phenylalanine pre-adsorbed on the tungsten
oxide nanocolloid surface,” New J. Chem., 36,
21672170  (2012). #& # A , DOL
10.1039/C2NJ40415J.

5. TSUKAHARA, Satoshi; MATSUMOTO, Yuji;
URASAKI, Singo; MURAMATSU, Masanori;
FUJIWARA, Terufumi, “Charge Simulation
Method Calculation of the Inhomogeneous
Electric Field near the Dodecane/Water
Interface Generated by Two Needle Electrodes,”
Solvent Extr. Res. Dev., Jpn., 19, 29-39 (2012).
A He A, http://www.solventextraction.gr.jp/

serdj/index.html.
6. TSUKAHARA, Satoshi; SHISHINO, Yuichi;
FUJIWARA., Terufumi, “Microscope

Measurements for the Transient Formation of
W/O Emulsions of Sodium Bis(2-ethylhexyl)
Sulfosuccinate in the Dodecane/Water



Interfacial Region,” Langmuir, 27, 7392-7399
(2011). £, DOI: 10.1021/1a1045173.

7. TSUKAHARA, Satoshi; MUKAI, Kazuaki;
WATANABE, Shota; FUJIWARA, Terufumi,
“In Situ Fluorescence Microscopic
Measurements of the Phase Transition Behavior
of Dipalmitoyl Phosphatidylcholine Monolayers
Prepared at Hydrocarbon/Water Interfaces,”
Solvent Extr. Res. Dev., Jpn., 18, 149-158
(2011). #5HEA, http://www.solventextraction.
gr.jp/serdj/index.html.

8. Tamer H. A. HASANIN, Yusuke
TSUNEMINE, Satoshi TSUKAHARA, Yasuaki
OKAMOTO, Terufumi FUJIWARA,
“Chemiluminescence from an  Oxidation
Reaction of Rhodamine B with Cerium(IV) in a
Reversed Micellar Medium of
Cetyltrimethylammonium Chloride in
1-Hexanol-Cyclohexane/Water,” Anal. Sci., 27,
297-304  (2011). #& # A , DOL
10.2116/analsci.27.297.

9. Tamer H. A. HASANIN, Satoshi
TSUKAHARA, Terufumi FUJIWARA,
“Acid-Base Behavior of Rhodamine B in a
Reversed Micellar Medium of
Cetyltrimethylammonium Chloride in
1-Hexanol-Cyclohexane/Water,” Anal. Sci., 26,
1247-1254  (2010). #& #% A , DOL
10.2116/analsci.26.1247.

(%K) G131

1. FEAREA, B, N E — iR E
A EIRE I X A RIE R Lo —& 3
> B OIGIEBARER O BERGAIE”, H A LS
93 BFEL, SLAVEERF(FEET), 2013
3 722 H~25 H.

2. Fril Fodh, BB, <oKPE TR SRR CORE
FIZ K 5 Hi— DNA 43 F D53 i BUGE D in situ
PR E, 5 31 MR AR S, A
JIR SR (AR T, 2012 45 11 A 16 H~
17 H.

3. &), BE B, WA, BRIFIESC,
“Aerosol OT,/ K,/ A VA7 # L RIZBIT D
MY v OVEBARH & ARG R, 31
[FIEAIEHh R, A RSCHS AR (AR ),
2012411 H 16 H~17 H.

4, AHERE, B B, KAERPICBIT 5 HE
—& T/ KL OB B O BEREIE”, B A
SINTEFRE 61 4, @IRRF(AIRT),
20124E9 H 19 H~21 H.

5. WA, BRI, MARH, Ak BF,
RS RS, “HRIR SR~ L — P — S HR & 12
K D47 R DOEMZERD in situ FAHE
TE & F DN, AARSHLTRE 61 Fa,
BIRKZ(AIRT), 2012 49 A 19 H~21 H.

6. B R, “ IR B O in situ BT
AP, S HTERRFSE S 2011 AEFERFZER R

&, NF Y=y 7YY — M RR(KHE T,
201243 H 8 H.

7. B B, “In Situ Microscope Measurements
of Dynamic Behaviors of Substances Existing at
and near Liquid/Liquid Interfaces”, # 21 [a] H
K MRS iy AR T A IS fE (B
#E1f7), 2011 4= 12 A 19 H~21 H.

8. B B, “WRIS HIC I T DR RS DY
TS A LEREHA, HARGAT L SE R
SCER S IR e, KRR v 2 —
(KBxTT), 2011 412 H 9 H.

9. B, BE B, MARY, BRERC,
“Aerosol OT//K/A VA7 & L FRIZET HK
LR ORI &R O R E OBARR”,
30 EIESHE GRS, 7o=y 7 Av—0
A7V Y — MNERTT), 2011 42 11 A 25 H~
26 H.

10. HIE B, RIS BLE O in situ BHRSG
FHAIOIUR &2, 55 30 Bl =,
Tz I A=A TV — hEIR),
2011 4 11 H 25 H~26 H.

1. \BCRK, BRI, FARZRE, BRI R
3L, PRI IR L2 T BT 7 = =LK
VT 4 F b= T D) DEERD in situ 5
WO CIE &R, ARSI b= E
[ESCER ARk 22 2R8I B b X oy BT B i i
=, RERFFPERELVE TV a vk —L
(R STH7), 2011 423 H 8 H.

12. B B, IR 31T 5 R B EUE D
in situ = RFZE O IREHHI~OBRE”, HASY
M Al 22 o [ DU [E S50 8 e a2, 1
HAAE(E R, 2010 4F 12 4 3 H.

13. J\BRRIR, B, MIAZRY, BRIRCC,
VRPN LT~ v B ARV T ¢
U VRO ERD in situ B FERE &
AT, HARHTALFERE 59 R, ALK
JINAES ¥ X2 (AT, 2010 4 9 H 15
H~17 H.

(Z D)
NN N
RIRZFRZF P B A SR A B 34Tl
FhFTEE
http://www.chem.sci.osaka-u.ac.jp/lab/tsukahara/

6. WFIEhER

(1) WFgefksE

B B (TSUKAHARA SATOSHI)
KKK « REFEBTERAER - Hidz
a5 50207338

(2) W5 sy iR
JEIF FRST (FUJIWARA TERUFUMI)
TR R « REFEBTELSEIEERL « 2%
WoEE &5 80127703

A Z&H (OKAMOTO YASUAKI)



JRES RS « REFEFEE AR - BhE
WrgeE 5 40213988



