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Seigo Yamauchi

{Received February 15, 1999, Accepted March 1, 1999)

New types of electron paramagnetic resonance (EPR) techniques have been developed in
the last two decades and utility of EPR is extending in various fields. In this commentary,
advantages of these new techniques are described on the basis of studies of chemical reactions
in the photosynthesis and the model system. EPR provides unique information on electronic
structures of reaction intermediate species in solution, now has a time resolution of 10 ns, and

developes in a multi-demensional mode. The technique is still developing as a high frequency
(high field) EPR and a combination with other spectroscopic methods such as fluorescence- and

UV-vis absorption-detected EPR.
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Fig.2 Reaction scheme of a model system of the
reaction center.
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Fig.3 Energy level diagram of two spin states under the

external magnetic field and an EPR method.

(Fig.3)o ZOIRLF-ENGTOBEFIRAECHE & Rk
LTWADT, ShiBHE (ZZTE< 70 TE
B 5, TNAESRIETH B, woatikt P LERY,
ESR CREREOEER (TANVF—) 2EXLDTIER
{, BBERATIOIANT —Z4BlT 2, L7Ho
T, ESR ARY MVOREEIT—RICEBOERS TH L, =
1, NMR & LS ICAE S REOHHTH D, BIFER
ELTEREORRERYH ) 20 TH D, HBHFNITIE—
DOBFEBOTA 7 OFELIEREE L TL VDT,
B2 L THADSTRORBOLAVF —F (=%B/H
W) BT ALEND D, IR ES OEEVRE
BPRELZL-OTHY, TNEBEBYRITREROLI IV
F-EAEL /S L0.33 em—1=0.5 K), EBHEIN
XD ThHb, BORLELNTHET AL 7 UBEOEE
29 GHz(=03 cm 1 ; XSV F) TH A2, &hETid
H4OBBOOIZZNEIVBEKE 32 GHz, Q¥ F;
95 GHz, W\ F) BLUEEKEDESR (3 GHz, S/¥
¥ F;1GHz, LSV F) fEbhTnb, X322 FTH,
330 mT (3300 G) fHEEES PHVEFTOPLELR S,

2 IC, ESR OEFIZAHVAE3I DD A= F 00T
FHT L, WTNLBETAY v &4 ORBPE L OWEER
DHBIEREE LTEbLEND, E—IlgET, JHETIETF
YUE OB & B OERRE /D L THEN, NMRD
b%T 7 2 (8 / ppm) WKHMTLETHE, ZOHEIZLD,
Aok BOTRLVF —3E (<H,>=Zeemann 775
DRES) PRED, gHOKESIIERT VA VTIE, BHE
EFDg=2.00234 (£0.01) THAHY, BEEROHEE
AR TR =62 EOKRELER IO LD 5,

Netsu Sokutei 26 (2) 1999



BEFAC VL BEREOBIT — B0 LUV AESR H—

H,.=gBB-S (4)

BEIMAY v & OHBEARH Hu 2 R BEMHEEER
NRFIA=FaTHY, ZOKEEPL, FRFE~NOET
A DOGFKN LD, K& SIZ00550 mT OkEEF)

T, BEFIIL->THLAOKEEELD,
Huss=aS 1 (5)

ZFHEY, NOBFAC L EOMEEHH RO T /8T

A=%D, ET, ZRNOLDOMEDNDL, 20U EOTHEFE D
DROBTIRE, BEFIHLlbH5, D, EOKE SILRR

TEHLIN, FREEZEEERETIE, 0~10 GH2BETH 3,

(6)

ZITB, §, 11, #nEhNEKE, BFAY Y, BA
YodEbT, SNLNDIGA—5IRFBIUFNLLD
EHrNTREYERENIRBT 20T, ThHnKE3%
HE L TR THEETB LU TRES b2 Z 81k
%, :
KRENTI, EEIREEEET Y, BEDRE,S /LA
ENEBRBLUTEESRDEAY IS, FRENOHEY
BHRR5, ’

Hy =D [$2=1/3-S(S+1)] +E{§2~5,2)

4. ESRIKICK BILERISOBA

4.1 TEREOESR
REGEEMET IR RELEHEE L RE LRI
LT, ¥4 700l ew) 2B82L Y, #hoo
ESREF T 20V EEOEFIREESRETH S, Hi
HiX, ERMEBRBRCHNNIIRELR 7 VAP HRT
Hb, BEL, KBHOF—<THHRSHEEL Lh
8T, ZITEIRIIPWLTEMT 5, AREReael
FTALDI2 0D HiENS DL, 0, BEDTFIIEEE
FYHNL (LT THERING) ERESETHOEE
LTV HANEERL, FORKYLEENIITORLE T
THLVOEHELZBDL HET, VANV NT v TELHRIN
o TONERIKGRCERE N7 v 7HERNT H0TE
DRFETESFBITTEXBRELH 505, —H TR
BEOBESHENI LPBRITE RV W REND D,
20013, ROFCPRIBTHEESEL 2810 o ThiE
wELELL, BITT2HETH S, BIRTEUNT 2R 4
IR RENLSEE I L0, ESR OEBYREIT
2ODWNHBOSHRELHMRSETESTERELT ST
ETHbE, TOFETHE, RIEROI VAV ERENT
HZLIITEBY, BT TARLER 7 VA IVIER
v, REBERTE, Figd DX RESR AT ML
BHISNTBY, chlorophyll B F7 v ODHEENRERINT

Netsu Sokutei 26 (2) 1999 49

Fig.4 Steady state EPR spectrum of the reaction center

in living Synechococcus lividus at 23 C.
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Fig.6 Block diagram of the time-resolved EPR
appratus.
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Fig.8 Time-profiles of the EPR signals for triplet
porphyrin (A and B) and the quinone anion(C).
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Table 1 Kinetic parameters in a model system of the
reaction center; zinc porphyrin (ZnTPP) and

benzoquinone (BQ) in 2-butanol!?

System kafBQ] / 10787 kg / 106571
ZnTPP-BQ 2.2 3.6
+ LiClOs ¥ 2.9 5.6
+ pyridine ¥ 3.0 3.6
1) For the definition, refer to Fig.2. 2) kp << kq

3) salt 4) axial ligand
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