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ABSTRACT

The photochemical processes of one-electron-oxidation, photosensitization and

photoionization of aromatic amino acids. methionine and their dipeptides these biomolecules
have been investigated in aqueous solution at room temperature using KrF (248nm) laser
flash photolysis. The intermediate produced in three process were observed by transient
absorption spectra, and kinetic data of these reaction were obtained. The electron transfer was
observed in one-electron-oxidation(SO,"), photoionization and photoionization of aromatic
amino actds and methionine and their dipeptides respectively. The detail mechanisms of one-
electron-oxidation and photosensitization mechanism of sulphur containing amino acids were
proposed. The main results have been obtained as follow:
1. Studying the radicals formation process of aromatic amino acids in one electron
oxidation(SO,”) and photoionization, and intramolecular electron transfer. That the
process of photoionization,of aromatic amino acid affected by pH value of solution was
studied. |

In model of aromatic amino acids and the simple peptides with aromatic amino acid,
intramolecular electron transfer was studied almost with pulse radiolysis technique. In this
research, it was studied, 1n laser induced one electron oxidation(SO,") and photoionization
with laser photolysis respectively, The electron transfer in Trp/N°-Tyr—>Trp-Tyr/O® was all
observed directly. The processes of photoionization of tyrosine, tryptophan are affected by pH
value of solution, and phenylalanine no. Furthermore, the pH effects of photoionization of
tyrosine, tryptophan resulting from the deprotonation of phenolic hydroxyl group, >NH of
indole ring respectively in alkaline solution have been demonstrated.

2. At first time, triplet acetone induced radical transformation: Trp/N*-Tyr—>Trp-
Tyr/O® was observed directly.

In presence of acetone, formation of excited triplet states of tryptophan residues and
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radicals (trp/N°), via a triplet-triplet (T-T) energy transfer and a electron transfer respectively,
were observed in case of Trp-Phe, Trp-Gly and n-formyl-Met-Trp, while only phenolic
hydroxy radical(tyr/O"), via a electron transfer, was observed in case of Phe-Tyr. Furthermore,
triplet acetone induced radical transformation: Trp/N*-Tyr—Trp-Tyr/O* was observed directly,
and the transformation resulting from intramolecular electron transfer was suggested.

3. With laser photolytical technique, in the process of one electron oxidation(SO,"),
three kinds of sulfur-containing radicals were observed directly in neutral aqueous
solution.

The photoinduced oxidation reaction of D-methioine(Met), L.-methioine-methyl ester and
Met-Met Ala-Met n-formyl-Met-Trp dipeptides by SO," was investigated using 248nm laser
photolysis of K,S,0; and absorption spectrum method. The presence of three electron-radical
cation intermediates [S..S ]7, [S.".N]" and [S.. O] were observed by transient absorption
spectra. The kinetics of oxidative reaction has been investigated and kinetics constants of
oxidative reaction determined. The results are compared to those of pulse radiolysis. A detail
oxidation mechanism of sulphur containing amino acids was proposed. The structure of
amino acid and peptide influence information of three ¢lectron bond was suggested.

4. In photochemical reaction of 4-nitroquinoline 1-oxide(4dNQQO) with methioine(Met)
and its dipeptides, photoinduced electron transfer from amino acids to 4NQO was
observed directly.

Utilizing 4-nitroquinoline 1-oxide(4NQOQ) as a photosensitizer, photochemical reactions
of 4NQO with methioine(Met), Met-containing dipeptides(Met-Met, Ala-Met, Met-Lue and

Met-Gly), and Met-containing tripeptides(Met-Lue-Phe) were investigated. Formation of

excited triplet states of 4NQO and 4NQO radical(4dNQOH') and Met radical( a -alkythioakyla

radical) were observed. The kinetics of reaction has been investigated and kinetic parameters
of reactions were determined. Furthermore, triplet "ANQO* induced a electron transfer

process('4NQO’+>CH-S-CH, ——» [4NQO"--**S(CH<)-CH,] —— 4NQO" + >CH-S"*-CH,)

was observed direcily at first time. A detail mechanism of the photochemical reaction of 4-
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nitroquinoline 1-o0xide(4NQO) with methioine(Met) and its dipeptides was suggested.

5. The processes of photoionization of aromatic amino acid was studied by changeable
wavelength laser photolysis technique, the redox potentials of tryptophan, tyrosine and
phenylalanine were determined by laser photolysis technique at first time.

Because laser wavelength was generally fixed in laser photolysis technique, it became
difficult that the redox of aromatic amino acid was determined by this laser photolysis
technique. In this work, after mono photonic process was proved in photoionization of
aromatic amino acid, the redox potentials'{:;f tryptophan, tyrosine and phenylalanine were

determined by changeable wavelength laser photolysis technique at first time.
Keyword: Aromatic amino acids, Sulphur-containing amino acids, Laser flash

phetolysis, Photosensitization, photoionization, Radical, Excited triplet states, Transient

species, electron transfer, Reaction mechanism.
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NATERRL, AW ST S S ALER RO A v 1 P (el 1A 5
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1.3.2.1 ABH——FBE (BZ) M4-HBE_KFE (CB) MK 5L HR

A FHUFEFR EERAR non* Hinon* KT, EF norRERHTFHF+ S
S5HEMBER AR AN AT (FlngE C=0 98 0 EHMAAET) KA nonrik
iE. BIRERBEXEBH—RUEY, FHOSAHE ZFFE (BZ) 1% 4% x—
A HE (CB) , HFHABRLHE ZRKFFOLE 1.5)0", = 2 Ff g9 WU R Fik
K, BRRTAERAE n—on*BKiE, WAl ER Enon* BT, {H non* KT thnosn* KT E
HMREREL, BAOLBRKEE. Fla X PHELBERT WK T 316nm #E X
Ja. BUAHS 410, 450 nm PRI BC I T K. H A 410nm 3856, HBEMEFNY
50 K&, #RMOET A, BRITRBURSEE R AR BIEAMK I TE 450 nm Y- H
S, IRSLRESKERMBMK=EA T, FEENESHBE, LRI RETE
1.6'"%, Bk BZ, CB 4b, Seki"l. Bobrowski % A iz FHid 4- B E PR FR ANQO)
FIN- (9-FEIRR) SALMEEE (Pyr™) EXBULR, FBALE FHRERI RN,
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1.3.2.2 BZ HBULEERNEMN R Y

RHAAFPNAHATE LA TERANBNDRERSERELEW =84, BI5E
BBLCfgmel, SR R0, KBS, CRNIE, REF FRRKITREF A
THUR TR, S LRENE == %, URCE M. 85N
AHEMERMETHEADOABTUAAREN R Cohen™ ¥ - Battacharyya'"
Encinas! A ER T T/E. EEERTHTFRERTER AR, FEER
7B EFERRRAENERAR, #10 Tp FESIR,. Ty PHER, phe PRERES
HUWHERT, AT ~RAFERERENERRN, EXAEEERERES
N TETE B AT AERBG R CHE, Bz ZEA . B BT N RE AR,
DL RO R = BRSBTS RN R A E R RRER A, REANNAER
M5 gz (EAVEBUEWHITHR, AR EHE A RAENER ESNRGRRES
HBEBHRSEA E . Cohen™ -  Battacharyya™'~ AR Encinas'® & FIZHIBFFH
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Rk FEBEERXFEH LRI A FEEER., SREARRIKNALEEE

EREEPEE. KBRRA Met BEFVIRRA, HioFTREOGEBRERE,
Battacharyya it — PR T REME SR ETEAN BZ AR KIER. Gly BRIBEK
BKM (R12) , BHESEBETES, NWERABBKEKN. Trp 5 Ni K4,
BREEHESM—f%, M5 CO. Fe B&, BKENRE,

®12 SWHEES BZ ¥R KM ketyl BHEME Fr7°%

b il

2K 3] Kq Dkety] ®BZ-
Gly 2*10° ; .

Met 3.5%10° | - 0.51
GSH 6.7*10’ 0.12 0.04
GSSG 1.3*%10° - -

1.3.2.3 CB 84 SRR E BRI E R Y

CB 4RI BZ, RN 4 0 B —RE, BT HKEHE, EXENRS
BZ &4, #RETH CB WEARBOLES BZ M AR IERML. HAN 90 FEAL,
Bobrowskil'® "% 1P R B CB 1E A A, XTSRS AR CBULEN R M HITIEA
WVt . AR TANERET, BRYDEERNMXRE RN, @il CB XibFr=4H
ERUSYREETERESRNTBERATHESS CB ZESRKIHE; FEHX
MERATHMEER R RFAR KT, HPmREFE-EE RN (FAEEREE
D) RGN R, SRS ERLKKEREATEFIEMER N . R R YA R
o-(a/Ky/thio)a/Ky/3E Za-amino/ky/ B i3, BURTH TR KK EIZER,
1.3.2.3.1 RNHLE

Cohem 5 Gutlenplan' 5 58 H BZ = HEAXT 6B AT LB AL R BB B R Y
VIERBELBERERERmERZSYICTC), HMEM BZ ZEHELEMBEKRMN (Kg) -
Cohen #0 Ojanpera #1T T 4N FEFEIE, Ah BZ ZEAYE Met BT, HERED T
MR TMER FEBRIBRE=FEAS AR CTC-S f1 CTC-N B BEEY, X
B R LU PR A TFTE. BobrowskiK!'™oi2tasl gl HEME ST CTC-S 4
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SYIFFEFRERA TR Ketyt BBEEM, FEE cTC.s BEVREREE
TR, REMBUEURNNBRE T AR FARRETHBI cg ZESERT
BEHEY), ZHAYVELZNRPBRDEER: ) BEEYRNAFES )
7 ROV Ketyl B HEH  -(alkylthio)alkyl B B1ZE. 2) BEWHT B B4R cp FFiF
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_ e
SC=0(m) + -§-CH

v Ko
[>C=0----S-CH—} CTC
Ky \i(H
>C=0(S0)+ -§-CH<  >C-OH +-8-C<

Ketyl1 i1 % _alkylthioalkyl
(o &
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13232 WK NEIHEE
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REBRT, Cohen'"MBRMITXNMMER. 4) BFRFANBHHERY. Kq HERFKA
R R K, HREE Y LRI 7 s T, KFRE Kq (acid’) >Kq (acid?) >Kq
Cacid) o
1.3.2.3.2 RALIEHE A 8] 44
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RRMF>S 5 S<I MR B RN =Y>S .~ XPE L HAFE. {B7 CB fl BZ B8
NPT ERENEE[>S . S<] FRERM=I>S . X)R Y, TR IEFMIE
AFNBK AR 45 RALBA(>S " S<)" FIE % R = [>S W X A A
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L7 A B AR BCE AT B . FFar ik, R SRR AR e R B R R o4, U
BUMA T B 2% BO SR TS HOR FIWT S 5 P Japklo-non2 g
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i X
o ..H A reF k& AHTAER
A oA L X R |
21 BOCHNNRERERER
PG TR 6 6 AR I o R 6 B R B B 7 R 5 55 4 oP (B A X5 4 A e B IR W R 4k sk

RSB FELE. IMNFEERIEENR S

(DE#E——8 i 7 ) i

SrEPX CRREE Bl BR AR YO, RS EENEEN “BF3 BETYA
B A LEF IR RN QLR ——H TR R R4 P, AR S~ YT
PPERER. R, BT ERRRE AIE T A8 56 R s R A N R [ R AL i R A 82

WOE IR JEERE K A B AK O LR I 3R IR 42 1 B 1) 43 B R R B A I e
R m M 6 YERE AR R BRN S R RO AT, KN &/ B KA A LA
(1us=10"s), BRERIEHIZEN, EREMBEREY, EMBEERL. BOHE TR
Wefa, EABRRE S M. BREAMS, BOLKBER, v LUEREMESEIRER 6

V. BWOCRIKEZR, " BT E R BRI AL 2 R

2. RO R RS E

T e R SRR AR . BOCEARRARNA N E ARG KR, K74 Pk
M, CHRIF#ERGCAEFCUNETREPE A RN, SHRBULAE MK
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it fE. A R B 43 5 OGN JE Y68 (Two-step two-laser flash photolysis),
eSS ZHNAT RN P ERESRF RS, T RBREBHELZHR P
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r

2.2.2 N[ RIBRSTY

PR “FIRARBESSY” B—MEAMBAVRNSRERTRAREORS. ~
TERY], BTLRFEFRE, SRR 5 EKE R FIESS X & A=Y 8
TE. £, BEZESEAMIBLBIEFENRNREMAL E B —MERIR. BAIEER
BESSTHRBRIBZ RAETENY, BT 1 SIRFRGEEA, MERZESH
IR RN BTG, IEFEFRERSTFBRAIT. MBS HIRT b
BETINDEERE AR AR, ERREENEEKM AR RN N ¥RETR
b gy, KHUHES) T F RN E T EM AR RE. CHER, KRS HLIESE 5
P RE, U ERNPHRIRS FRESH —SAKRBRS(ER =&,
TR, M8, BEHENTEHESR)EE TEHERGENE. RIMEMFR, EKHS
—EERSTVRERES. BESEZASHBRERSY. BFERES)BHEIIA
Pl NS PZd. BNHER, SREEFHE—PTE, WREANEI PR
AR/ EE, MEEREIEFRPEFEBLROTZRR, —RAEH
SO S (INEEAR S T 2T R PR E FXTH) B A AT, MLERNY
HLBIRI IR H R A .

e SR ERNZEZNB S F00, BRTFESRANYMEE ¥
fe. XETREB/BEFIr FREME, 7 TREEERE, 5 TRMSYFHETER,
HTREMES, CHENETERL, 2TFARTHESE, AU RERRTH
iy

BOCNJEIERETED KA FE R R ERIEEET ZINE, EFERIERDT
f: —EAWFERMPEESHMHREENR, BFEEES. PREMRENRNS)
Ni%, ZRBRESHEEHE, BFHBIRTER.
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K22 ARG SRBORIEE B RER

2.3 MBSO R E
I A S S AR AR AT R e AR e P A R S P TR (M X BB RE), R
BT LR EREIE:. BEREOEE, BETYWNECRY, BT ESINE,
1ok, AR B, JOLFERE BOLAREEN LR AREE =4 B, HFHK
HEALEE,
KFHRAIREECH LR CREAT T HE". U8 FHMB RO
BRI B (N 2.2 FIR). MRl KiF Mo THOBR, otk




Wl FEMZERRZ® LR 2 BN YRR TR B R R i Sr

A 248nm, BK#P LR 20ns, PIRIKMBKEER A Som). SN S00W BT, %
RO SR ST B R BT LA 100 5. MO AR 59 6 R E L — 10mmX 10mm
HARFERE. BREERNAESERENS I, BR BB EHT HEEE,
55 H HPS4510B 300Hz WAL R{NEE A/D HBHEBEZESTETHENAN, B
ATENAESR. LRRERHTEMNER LERFERHRIEHUETRERE
AR E AR

AXHER T TAXHBRMN B CEZMADREOL BRI SREOLIERE, X1 EE
RRENABHOCHERTE. ¥ 25T,

2.4 B YIRS BRI 2 Bh N A i Tk
2.4.1 BRISYIRWOEIE R R
R % R WM AR RN SR AR BERL T, BEs5IR “F=97. BRI AT
AU R EL R E AR -
T=T,e*" (2.1)
A TABNE, T,AFKRESE, B, FSHBOLS R RE BB E 5 1)
BN e C AR MECREINKRE: | h “F%” BERBRBKE.
HFefl T KB TEK, FARECSIR “P 9”7 KKEEME R, SUBHE
T RERMAX FROCAKPREER R EE. AT ARG ‘P97 KE C REH
X, BAE (2.1 KEHE, 155
C=-(nT -1InT,) /el (2.2)
Ay AL, O T ESRBGERIET Y WERNE, BOANFENE T M 1,
FRIFF R EMER . ALHBNARMABTMNES, BRNBEXBHASA—ER C EEN
WNZIFIAYIEME, M2 1) eBURKEEm T BRAME GIRNFREWE) FEKALE.
LA T PR, 2) K CREAR <7 Brxt AT b, Rk (3R
EHR) PR E AR E. BUTRZUMKEIAZEIT . ¥R, RIREN
th T A T, H R EeBUR REFE KRB T .
ESSRBREMT, (2.2) XTAH BREREN. X
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AP PEMZFAXEELEX 72 WICFE AR SR BOEE KR RS

A=1~—T (2.3)

Am=1— T, (2.4)

EA BN FREER (REHRRED MERBIKE. FriERRksst, 2 A
A AP T 1. B (23) F1 (2.4) RN (22) VTR K LM, 78
C=-[ln(1-A) - 1n (1-A)) /el

~1 (A-A,) /¢l
& C =~ AA/é&l (2.5)
A AA L= A-A, (2.6)
(2.5) A BEH
AA=C gl _ (2.7)

AA TN T (BRARREBLLEY “F=9)” Kiehit. Ridk, RESRIEAA
UL EBRARBRTYIRENZN. RINEELALFERAQCHR. TELEENES
2 D) EENZ t MBAA BEHE KRN EL—EZR 2R KEIE, 2) NEFHES—%
T MBS IER R —ERIA P T BEARINZIR PR KEKEELR, 3D
IREFFRE “FY” PR (EVERaERT (RIFIEE, 4) WPHT a1 RN TR 3 mEUE M 6 K
NIREEH.

EXFFWMES, SHtEEHERMEHLESERE X FOCREEEHT hd
55, H{E54 AD HRERTHETES V., HRitEVRERET. BS0RX
X FHHEESHRAROLEES ST .

AA = -log(1- RV/V )k (2.8)
P R A RSE, SREPHRSHEHEX, ®itkh 071 V, AINEHEME, VA
B ST UMEBR KM SR X N 5 S MR k A EE, S8Rt 8&E
xK, AFERERUBREKMPTE.

300MHz B# 218 R AXLE 0-80ps T N ER 10ns(10%)RE—MHH N, B adta]
K& 8000 Mt#. N5 VHXREXMNA:
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N=(Vi/Vis) * N (2.9)

Hep v, N, SRR AEESEAENNEAHE. BEFE QD RFE

(28), HEBSRRICREMHE, B2ZEIPLRSHRTIREAA, it —i
8 A BIAA, 3% T 18 )70 3 — I 2088 A P4 B RS

243 B HESNFE
1. HEBRESTURIN N ELERF &K hEME, e[ NPREE:

a. X+M—P (2.10)
b. {X+M X + M 2.11)
) Q—— X + hv

X X RRF=Y, M AERY.
FaIFERET, FMAERNE, RBHERNVE, BERNEARERD T (K
B () —ZZkRMN) B

- [X1] ., = [X]
TR, (X] = [X],e ™

AnT[t)/T, = el[X],e "

B LA IninT/T[t] = Inel[X], — k[M]t (2.12)
BEH A (T) <<1H#f,
In(A(t)-A,) = Inel[X], - k[M]t (2.13)

A M)~ B4 k[M=k, W45

In(AA,) = Inel[X], - k,t (2.14)

H—HE, XFb A:
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d[X*}/dt = (A+k[M]D[X*]
[X* =0 = [X*],

MR A

InInT/T(t) = Inel[X*],~ k(A+[M]t (2.15)
BE M A()<<I BA:

In(A(t)-A,) = Inel[X*], <(A+k[M])t (2.16)

Al A. KIMIAESL 4 A+k[M]=k,

In(AA) ~ Inel[X*], -kt (2.17)
=L In(AAYXT t B, 18— HZ%, HFAEMENENABRSSYHERR) —RFTER
FH Kk, BAERNFXELARNT.,=0693/k.

;g

2. BREEYIRE LIRS RIS EHE, Bl

k,
S+S — P (2.18)
BEHT S HIVH RIEHE N
-d[S)/dt =2 k,[S]’ (2 19)
Q03 Ja F CAARRE IR Fe FEAA OB LR FE[S], A -
1/(AA) = 1/(AA,) +t 2kgL (2.20)

LL1AADT ¢ (RIS —HEZL, HRIERA 2kel, WHERB TR S EREREY
k., BLLAEIERNY S HECRE(E.

2.5 WOt BRI L

H B SRR R IE BB R AW 5 7Ol = BB R S TR O 3 B iz R B0 e
IR RS FRUCES, BERBRIRUCEK A KiF
222 nm; XeCl——308 nm. B T4AYD FEHEUPERNE, FREDT FUESFHEH
BEERHEFEHMTAIRYE. flln, E4RANCIRRESEHECBRBATZENESE

AR KB B AL BUR B B g A B BOE SC AR SR 1 3 B AN REIR BLAE R 1K 3

240 nm; ArF 193 nm; KrCl—




R FEMERAKRFEL BT /2 BRI AR SR MO TE B3R (ST

HEK.
AXBIM D TERMABY T A ZEAE KB BB ERBOLIERE. HAE

DUF LA A DEOCEAKTRTE; 2)B e E T (M 0.1mj-100m)) BIRE/R T 6E/ i

TR, AR THELTFEEATFIBRR ST, 3)RADINESHIE (150W

1 Xe %), BABLD ISR IBHER

5 23 BN AL REOOLRR SRS B R ER

fEmas PRl YAGLasar

Q/]i \ S VN
— -
i1 -1
Rt »ﬁ'—ﬁﬁmﬁir .

2l 2.3 AIZRWOR BRI S R R SR O IS BOR R E

O
1
1

WO e B SR i R B B R A SO B IR R AR 4y . O
J5: B YAG BUEAF (Spectra Physics, Model GCR-170) it — %409 (532 nm) &=
fe st (355 nm) Rif—& R4S (Lumonics,Model HT-1000) , ZfZ4REk KB 12
S5 R E RO, HAE KT EE 200 nm-800 nm Z [E)iE$E, #OEEER 1-3m)/pulse ik
% 10 ns. HTGIR: 500 W HESTLT (HEBMFEREMAT 150 W GUT), i
BRI 2.5%,

R RRHBEEN, HHEMEHEE (GDB5S A1 EMI5868D), X{HfEfE Rk
(400MHz, Tektronic TDS380 #) AR IFEAARMK . H b Eie R EEERE
A BT R N AIE N B R . T RARKEOLEER, WEREBRSRTERD, b
IREMRRELL, RAZ K EFHNESRETR.

HEMNFH - EZEERNRESEH, XPEOBRARREBNARRRESHN.
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2.6 /N &

D #MRTHER, KHNEBRENBOERELR S, RATHECABREFNREERE
HESBERSMERENRES, BEBRNTE

2) WA T IR BB ARRASREOGE, UREIREETE.
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Bl FERERAKEMLRX AEETRAASS ERERKBTETHES

RoH BRHETEABERSEAERKEPBRTES

FE: ZH 248 nm BOLAMRRRI T, IR T pL-BREM(Tyr). D-BEM(Trp). L-

EHNEAE(Phe). EEBBEIAMR(Trp-Tyr). BRABHE R (Trp-Gly)M n-PFEEFHEABE
BB (n-F-Met-TyrME B L FEASONE P B BHEMERITE. 7 Trp-Tyr M8 H
FEAHGEONHERS, MER|H Trp/N-Tyr->Trp-Tyr/O" B HE M 4 RiLE.
3.1 5|5

BREMAMRBEMEOQRTEFHBEHRE PrutIf1 Swallow!™, K. Bobrowski I J.
Holcman &M T KB EH MMM TIE, AX—MEAAKKEES T R H 655,
M. Faraggi 0 M. R. DeFlippis'" "I MR iZME G ZF, MO RNTERENIEEN,
FIBRT AL, ER5ER T AITHANE A B2 R L EFIRRE AR Wi,
BAREPHNEEZBREANR T AENMEERIREAR, ¥FEISHKEPR TR
IR FHE, BHER, A8R, ZFBUBaERSENBAYEENCER
MEBERTE, MHAKEEFEBOREDEN. HANBENTHRN ZEEEFHEREE
Ao FRERSTTABITH, S8EHFREB(TB)IEREL T REMIEE(TS), FME
Al Marcus BB R EME FHBEREN SHBEENKBIXR.

FHERERKETPETHBENMARER LEPESCEARNBERNMKENE
SHLEER 3 ¥

k
H-Trp’-(X)n -Tyr-OH >  H-Trp-(X)n-Tyr-O° (3.1)

k BEHTFHRBEERTEH, X EAARNERERRE, X=GCly, Glu f1 Pro %, n BEE
RN AL WM TETHEBRENSMERNACHT TIHERNEE, Xk
AROEREREE ., EERKF. BE. pHE. SN, HADNSEKHEZ@E,

PIRFREE - XK EAETR . €8N EBRIEY 248 AXT BB
TRKGEAT T RKOPRRAE RO R R, LIERITH FHEBEN, /SE—HHEFENK
MIPHER. AR EHRBRHE o BmEER T EEEREKKELL,
MEZHFEIERRNEFHBERN. EHBOCGCRN T EHTE S ETERIKN
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Rl PEBERARERLBRX A RAFIMNMFE S ERERKET B FES

BT H B RNV IE R N OCIRRE .

32 L

KK HAAEMT, DL-BEEB(Tyr). D-BEE(Trp). L-KNE MR (Phe). EEBER
B2 (Trp-Tyr). &R BLH R B(Trp-Gly)# n-F B PR A B B (n-f-Met-Tyn)HI5 Sigma
NEIFE, REH—-PANEEMH. IR EERR— &), £—K

gEEER. TARRNORH RAWSHA=ZERM®K ERELEHASHAE(99.
99%) &% ¥ 20 7Eh.

BOCERBEWRER AR KF S FROCBANMBE, BKH 2480m, K

* 20ns, Bk EBREEE<SOm], {55 H HP54510B 300MHz AR RS R, HEL
ARFEGIEAN PC-486 PHVLEITALIE. SKRFTEWE 22 frix, HFBECHE 23 W
. BRAMER]SE CRR[23].

%1 3.1 &£ 10mMNaS,O, KB 3 BB eSO E. WE 3.1 AT L, #OEEA
Tt BRI AR A SO, B HEP, 7F 450 nm B —P R, BEZEAT SR, B so.s-

BHEESEMK S0,
P ‘-~n

- /D‘—-c-“’ﬂ/
o
. }
N s _a- - Bl fb.f"'d_'_-""“\

A Ak A s

) i_,m-'ﬁ‘

3% ) al
Wavelength  ‘nm

Absorbwce

Fig. 3.1 Transient absorption spectra obtained from laser photolysis of 1X 10 mol dm™ K,S,04
neutral aqueous solution saturated with N2 _ at 0. 1us(o), 2us(e), Sus(A), 10us(A). Insets: Transient

decay traces at 430nm
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S, 04 - 280, (3.1)

M 450 nm Kb TR SR WA BERT B 1k R T8 3] SO, TR 2R EHEH A &,
=4 81x10° mol's.

A 32, B 33 B 3.4 452 0.2mMTrp/10mMNaS,0,+ 0.2mMTyr/10mMNaS,0,
A1 0.2mMPhe/10mMNaS,0, /KA I HOCOCRR B AW BOLE, BiEEg R SKERE R
—%, SO, 88 FEA Trp, Tyr, Phe 7+ A AL Trp/N, TyrOr, Phe'i) H H1 &
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Fig. 3.2 Transient absorption spectra obtained from laser photolysis of 1 X 10~mol dm” K,S.03 and 2
X 10 ~*mol dm™ Trp neutral aqueous solution saturated with N2 . at 0.08us(0), 1us(e), 10us(A),

40us(A) afler the laser pulse. Insets: Transient decay traces (1)at 330nm  (2) at 450nm
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Fig. 3.3 Transient absorption spectra obtained from laser photolysis of 1 X 10 mol dm™” K,S,0; and 2

X 10 "'mol dm™ Tyr neutral aqueous solution saturated with N2 . at 0. 1us(0), 1ps(e), 10us(A),
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40ns(A).  after the laser pulse. Insets: Transient decay traces (1)at 270nm  (2) at 450nm
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Fig. 3.4 Transient absorption spectra obtained from laser photolysis of 1 X 10 mol dm™ K,S,0, and 2
X10 "*mol dm™ Phe neutral aqueous solution saturated with N2 . at 0.1ps(0), 1ns(e), 10us(A),

40us(A). after the laser pulse. Insets: Transient decay traces (1)at 320nm  (2) at 450nm

332 RASB/ERER AR
Trp-Gly, n-f-Met-Trp 5 Trp #£ SO," 3 8 FALJS 7 B T 19 B B SR BO6 i — 3L,
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Fig. 3.5 Transient absorption spectra obtained from laser photolysis of 1 X 10*mol dm™ K,S,0, and 2
X10 ~*mol dm” N-Met-Trp neutral aqueous solution saturated with N2 . at 0. 1s(o0), 10us(s),

20us(A), 40us(a). after the laser pulse. Insets: Transient decay traces (1)at 340nm  (2) at 450nm
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Fig. 3.6 Transient absorption spectra obtained from laser photolysis of 1 X 10 2mol dm™? K,S,0, and 2
X10 "*moldm” Trp-Gly neutral aqueous solution saturated with N2 . at 0. lps(o), 10us(A),

40uts(A). after the laser pulse. Insets: Transient decay traces (1)at 330nm  (2) at 450nm

_ .

pal

Fig. 3.7 Transient absorption spectra obtained from laser photolysis of 1 X 10?mol dm> K,S,0; and 2 X
10 ~*mol dm™ Trp-Tyr neutral aqueous solution saturated with N2 . at 0.07us(1), 0.5us(m), Sus(A),

40us(a). after the laser pulse.

M SO, B -FEAL Trp-Tyr FIBRESRBOGIERE 3.7) LT WE 4 FROEFER,
BT Trp/N'-Tyr—Trp-Tyr/O° B HEREZT#: 410nm KIREIE(TyrO)ZEH 4 &K .
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Fig.4.1 Transient absorption spectrum obtained from laser photolysts of 1 X 107 mol dm™

K2S208 neutral aqueous solution saturated with N2 at m( 1 1 s); A(10 4 s); after the laser

pulse.
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Fig.4.9 The kinetic decay curves observed in the pulse laser photolysis of N,-saturated
solution contaimng 1mM K,S,0; and 0. 1mM Met, MME, N-Met-Trp, Ala- Met and Met-
Met respectively recorded at 450nm. (1) SO, "(2) Met (3) MME (4) Ala-Met (5) Met-

Met (6) N-Formal-Met-Trp.
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Table4.]1 The rate constants and life time for decay of SO,™ determined at 450nm:.

System pH kK 4 kyq Tin
mol® dm™' s mol®> dm™' s (us)

SO,*” 7 4.25x10’ 7.83

SO, " /Met 7 1.12x10° 7.15
SO, /MME 7 1.60x10° 4.61
SO, “/Met-Met 7 2.22x10° 3.12
SO,"/Ala-Met 7 2.55x10° 2.71

__SO,/NMT 7T 1.70x10°
[ 5/1+#CP‘I‘35'+ + 'SN (4. 25)
~ "y o . N .
CH3
Ng
HooCcCHCH2CH2 —H o CH3SCHCH2CHCOOH

Nt NHa

+ CH2SCHCH2CHCOOH (4.26)
|
NH:

Table 4.2 The rate constants and life time for decay of [S.’.S]" determined at 480nm.

Oxide/Reduce reagent pH K, 4 Tis
mol’ dm™ s’ (us)
SO, /Met 7 5.58X10° 7.16
SO,” /MME 7 7.70X 10° 4.5
SO, /Met-Met 7 1.25X10° 3.76
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Fig. 4.10 The kinetic curves observed in the pulse laser photolysis of N,-saturated aqueous

solution containing 1x 10~ mol.dm™S,0,", 1 x 10*Met recorded at 480nm. Left: The

sirulation curve according to the law of first-order decay by computer at 480nm
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Fig 4.11 The kinetic curves observed in the pulse laser photolysis of N,-saturated aqueous
solution containing 1x10? mol.dm?S,0,>, 1x10™*Met recorded at 380nm. Left: The

simulation curve according to the law of first-order decay by computer at 380nm.

Table 4.3 The rate constants and life time for decay of {S.".Nj  determined at 380 nm.

o R ——

Oxide/Reduce reagent pH K, 4 Tia
mol® dm™ s (L s) ~
S0, /Met 7 5.8x10° 6.82
SO," /MME 7 4.58x10° 7.60
SO, /Met-Met 7 1.45x10° 23.70
SO, " /Ala-Met 7 168x<10° 2070

4.4.5 Sk, EBULEL RN S R

4.2, EH4.3. E44. BASHE4TRNE RRMA, BULCM~ERSO,” Fi
Met X HATEVIFAK, SikreEME =4 MHOFAL MR RN ERAFR HO'HH
AR EMS S S]T REEFERBRE T, MESKRIPIEERTRAMNEZRS..S]
T R ERAIS . O RKERR 9. XEZFEAENNRNIEARE. HOF
MBI RNREKG FEBRRNSEEHOESHAEFEHESS G, FRSEiHT
AL SO FMAFTER TSN, MEEEITHFHEBRNAEMR>S”. FrLISO, EF
MARKBHEFPEAMet., MME. Ala-Met. N-Met-TrpFfiMet-Med] S F)[S.". S HIE K
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Fig.4.12 Plot of the obvious forming rate constants of the transient species{S.". 8]~ vs. the

Concentration of Met

concentration of Met(1-5X 10 mol dm™).
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Fig.4.13 The potential energy diagram of 2 centra-3 electrons.
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Fig.4.14 The kinetic decay curve of 1mM K.S.0, and 0.1 mM Met, MME, Ala- Met and
Met-Met respectivly recorded at 380 nm (1) Met-Met (2) Ala-Met (3) MME (4)Met
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Fig.4.15 The kinetic decay curve of 1mM K.,S$,0, and 0.1 mM Met, MME, Ala-Met and
Met-Met respectivly recorded at 480 nm
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Fig. 5.1 Transient absorption spectra from laser flash photolysis of 2x10*mol, dm”Trp

aqueous solution containing 0.2mol,dm~Ac saturated with N,: 70ns({J), 1ps(0), 10us(A),

20us(A), *Trp* at 1us(—) by substract. after the laser pulse. Inset: Dependence on time of the

absorbance at: 460nm(1). 530nm(2). 1-2(3).

£F 330, 530nm (4 2 MRS, 58 TFEMFIBL . N, %)AAL Trp £ N i
02 5 HE(Trp/N)YFIBRSRBOE —3. B, $eERH Trp/Ac K RZER T Trp/N°s
X CACEH Trp BB FHEBRMNEKY. #—TRERRN 5475,

Trp +*Ac” —— *(Trp/NH--Ac)" —— Trp/NH*"--*Ac —— Trp/N* + AcH" (5.3)

Tep/NH™ R B+ F1 Ac™856 R /) pKa 7334 s.1M9F0-20 FRUERHEHLHT,
Trp/NH" iR 75 Ac 4 & FI4 i th R 5Epk.
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Fig. 5.2 Transient absorption spectra from laser flash photolysis of 4x10*moldm Tyr aqueous

solution containing 0.2mol dm™Ac saturated with N,: 1us((d),8us(A), 10us(A), 20us(o).
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after the laser pulse. Inset: Dependence on time of the absorbance at: 310nm(1) ,410nm(2).
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Fig. 5.3 Transient absorption spectra from laser flash photolysis of 10°moldm~Phe aqueous

solution containing 0.2mol dm”Ac saturated with N,: 0.1us{0), Ius(A),10us(1),20us (A) .

after the laser pulse.
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*Ac” + Trp-Phe —— Ac + °>Trp'-Phe (5.5)

024
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REH
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Fig. 5.4 Transient absorption spectra from laser flash photolysis of 4x10*mol dm™ Trp-Phe
aqueous solution containing 0.2mol dm™Ac saturated with N,: 90ns(Q), 1us(A), 20us(A).

after the laser pulse. Inset: Dependence on time of the absorbance at: 320nm(1), 460nm(2).

WOtER fa 10ps, 460nm H)RWCETH K, 1F 330 F 530nm &FH —IRUWIE R K5 B &
FER(LE 54), B5 Tip/ Ac 5% Ac 84k Trp £ N PLOBEE B B (Tp/NY)
I SR GE (P HEAKBE P, 330, 530nm 2 Trp/N' R ER U —3. Eit, &
YetEF Trp-Phe/Ac 3 & 4R T Trp/N'-Phe,

*‘Ac” + Trp-Phe —> Ac + Trp/N"-Phe (5.6)

7E Trp-Gly/Ac 1 n-f-Met-Trp/Ac REFB A MR LR BULER, FABER.

5] 5.5 /& Phe-Tyr/Ac /KEF W ABUC I RERSIIOEIE, BEE *ACKIIER, 410mm
R UE(E 55 #EE). WREOEIE SRR R Tyr EREE 8 BE(Tyr/0")RIBE
ABE—2"%, 410nm B Tyr/O'BIFFIER g, KHARFPAERT Tyr/O'. M
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BRWF: PEHEXKES LR

/S FEHRERBEAIKD X RAE kRN

REE RS, Phe Ml Tyr REBA RSB A’ |, FRERLET-TREER, HA
Phe &5 Ac’'BItE A GE B kbR FHB RN, B, *AcNE Tyr REBTHEE

RN, HERT Phe-Tyr/O"H B,
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| c{o’obb
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Fig. 5.5 Transient absorption spectra from laser flash photolysis of 1x10”°mol dm™ Phe-Tyr

aqueous solution containing 0.2mol dm”Ac saturated with N, 0.1us(0), 1us(A), 20us(A).

Inset: Dependence on time of the absorbance at: 310nm(1), 410nm(2).

*Ac” + Phe-Tyr —— AcH' + Phe-Tyr/O" (5.7)

Z| 5.6 R Trp-Tyr/Ac TEUKIE IR KB L BEIRARIEE . 0.1ps RS

i 460nm H —R s, FBEAEFRTIAN Mn™ 51X —R B0 Big55. ATHEN 460nm
IR WU VT J8 T *Trp -Tyr BB AR Tus B, 7] A0 28 B g 38 88 (1us B 29 45 430nm),
F1E 330, 530nm FEAL  HAOHUE, 330, 530nm & Trp/N RIS ER W, FOH R

TREPERMT Trp/N-Tyr HHZE

PFEEREIRHERE, ) 10us BT 410nm KR P,

IR S 2 Tyr By B B E(Tyr/O) B AR WGE, B RESCEEE 10us
B AU tyr/O°. B4R, Trp-Tyr/Ac THEUKBSBAREHOGER R, KET Trp/N'-

%

Tyr > Trp-Tyr/O'HIHE T B . H

5.6 K4

~

fLLEE], 3us BY, BEARWGECEAL

£ Tyr/OHIRFERRBGE T« MAXHIHR, XAHMIEITEHR Trp/N-Tyr —Trp-Tyr/O°
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g Qal e R EET TR,
M ERTHra]Hl, 410nm. 460nm. 530nm =PRI H1TE T Tyr/O'. *Tp'
-Trp/N°.

0.24,
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Fig. 5.6 Transient absorption spectra from laser flash photolysis of 4x10”*mol dm™ Trp-Tyr
aqueous solution containing 0.2mol dm™Ac saturated with N,: 0.1us(A), 1us(A), 10us(0D),

20us(M). Inset: Dependence on time of the absorbance at: 410nm(1), 460nm(2), 530nm(3).

M LR PR SRS 1) S #r vl L1 B Trp-Tyt/Ac TEKB R ERAETFE,
‘Ac” + Trp-Tyr ——> Ac +°*Trp’-Tyr (5.8)

’Ac” + Trp-Tyr ——— AcH' + Trp/N™-Tyr. Trp-Tyt/O°  (5.9)
Trp/N°-Tyr —— Trp-Tyr/O’ (5.10)

RSB TENERLIKT FHREFEE CH KA (Pulse Radiolysis)IFF 7T RE">
©, EHBONEESIIRF FHBEFEBCRLRE. A TEREREZABOLENE
FOCBHIBR SRR TR FEHBITE.

5.3 RNFIDF
5.3.1 WE#A =85
EXTAERNEZSAABURNE RS, BUCREE SHERRRE, & 5N E &%
RZEBLHCAC) (RG.DHED. AEHEER —ESKNEAFETETERTUUT LR,
1) - BEHBRI)MAEES RIS FREBERE, HES FRRERFIS
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Ak P BB B K ¥ LW DDHEERERRARN AR AE &

k(= K+ )

‘A’ —2 5 A¢
(5.1
D)5ESHEEHK KR

34c" + Ac—524c
(5.12)
DEBEAHMERN, XI—RNEFFABEFENREFRCHENZESHINEN DS
HI1REA B,

’Ac’+S — AcH* + S[-H] (5.13)

4) W=FBERKFFAREK, BE5EE SEARBRENS TRAEMEHEL.
AC+Q — Ac+0Q (5.14)
SAC + M — 2Ac + M? C(5.15)

M ERRNATULE Y, NEBEZESNKERAN —RRNE 1%, EKBHR
T, SAFEARAEWELE KRR HAREEN, HRRE=ESHEN—
KRR RE A RR N

Kabs = kO + kﬂ[AC] (5 16)
=[Ac) =0.13M B, 18 k', =3.1X10°s", 28 v =In2/k,,, =221 s,

5.3.2 Trp MR ZEHSN W E SRR
521 FRIZHTAIHD, Trp/Ac AR RS RUGER MR &k, TEARRKEN

B 1A, 43 30H Ac \ Tep FU/BE Trp/N 7246, ERFR Trp BIREREH2%, S0 FHR *Ac

I Trp/N B, M 530nm ALBERT I8 3R M8 6940 70T 40 ORI 5.1 I 2D, B0t

WS 1us J5, 530nm BHIBERRMZZshH%, h Trp/NHIFTHR, 460nm FHEE)

1%

B, WURE Trp & Trp/N MIBMCE AT . 20us B, 460nm MU %, #
L F TN T
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BT PEBHEXEME LR

/5

FERERBEAKOASUEUE N

KHOEIEE T tus. 8 Kanm BIRIKEICH A, Trp A Trp/N BIHRES 5138 BT

FOUNT. #4, B Lambert-Beer EREBHUMTXER:

‘ o 3 -
A8 TR o 2 B B k=495 10 dm mol s

460 460 460
A t=[T]t*g T +[N}r+g N (5.17)
- |
4 Trp ZERKIIE 20ps B 524 %, BI[Tjo=0, A
A%DZG = [N]zu . ;lmN (5.]3)
lus J&, # 530nm AR Trp/N B9 SERL,
AT=[Npee (5.19)
20us B, AAFESATF(S.18)FTLAS R T R
“'!"I A%DED/AHDEB _ E%UN/SSSEN _ p (520)
p ZNHEE. . BAFERGATG195G.20058 T
AA=A oA e p=[T]eg T (5.21)
IXEEM 460nm PHIER T Trp/NHIRY. X *Trp W bE R BIBtL X E, B 5.1
HmEhZE 1. 2 72 FRR 530nm. 460nm KW KBERT R HIZE4L AP0, AYC. #hek 3 BH
A E A E p ZRR1BEIN, EFRA Trp KB, KRN RBIFIRMN — % R Y5
> F1%. IR E] *Trp B R W BOE B H B ko, = 3.2x10%
A EBAERBR CEAZH R 1EER, HEWERERTRRN:
kobs = ko + ks[ Trp] + kq[Q] (5.22)
EAMZEEFE KA ([Q]=0), B Trp FIKE(Trp))FIBEI— &R kevs, LL kobs
XA B[ Trp fE LA S B — B4k, HANMER Trp MEES S FHRM EBKE
EHE k=37x10 dn mol s » ELEHIEIEHN Trp 85 FEMEEEH k=24x10s . %
-« &8 2.5¢10 mol dm O:(MIFIZSH 0: & BB, B 2)RBF 028 Trp 19

LEECE 5.1 b tus 0 20us RIBRSWBOGE, EH EIRBIBUE T, TLIRE *Trp

£ 1ps B R IEROGIE. B B 404 a0,
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RAF: PEMBEREM L /S HFERERRABRMABAELREN

*Trp" ! Trp/N' Z & BIZ#R, 1 20us /5 530nm {4 Trp/NBITTER. M A PR3 A, %A, Y
A 12 % 3TI'P*1_‘§E lus BYHORFERBGE, WE 5.1,

5.4 NA—FE& 55 FRAEMELERNRAZRIE

ENBBE="ESEFFEEREIRREASUL RN T RT, WREMELGR
BEBEHNETHBERE. SREARN-ZEZRBEBRN, 44 (BUF) BERE
—ESHREBEATRANHEEA=ZESHE. MARSSHFEEABRBREARZESERS
H4 Ac 337kT mol! ¥ Trp 297kJ mol”, Tyr 342kJ mol”, Phe 345k} mol ¥, H4K, 3
Hee5 Trp KA T-T MK EEH -

Table 5.1 The free energy change of electron transfer between peptides containing Aromatic

amino acid and 3Ac

T bl Laa i i o 1 N A T N O T A O WSS N, ey o wt mf agmpe ala aal;

__Related peptides E, (V)(SCE)" AG kJ mo]

Trp 0.81 -36.5
Trp-Gly 0.79 -38.4
Gly-Trp 0.75 -42.3
Lys-Trp-Lys 0.76 -41.3
Gly-Trp-Gly 0.73 -44 2
Tyr 0.70 -47.1
Tyr-Gly 0.67 -50.0
Tyr-Lys 0.68 -49.2
Lys-Tyr 0.65 -52.1
Ala-Tyr-Ala 0.64 -52.5
Phe 144 24.3

[EEER L L LNELE L LT PN LL LS AR AT AAR AR AR R R R L b R AR R AR S A e B TR a0 T o e e

LT ——
i B B T H B RS B R

AG = 96 48(E_ - E,_, - e%ed) - AE,, (5.23)
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¥ PEHMKXKESLR X AT BRERERKRMN ML B4 RN

AP efed TEKBFBHPATLLZBEY), AR, AR =EAGER, E, MHEENHY R
WAL, B, ARERYRNVERES. NEE E, H-2.305V(SCE). AE,, X
337kJ/mol®. FRAFGERER KL E R 5 A FHB RN B HEZILAG)
BT TvHE, SGRIITERS L K51 PAGEERY, BERNIERARETARNETH
B RS, EEMRMEER RAHXK A B i TR AR R Y.

5.5 /&g

1. KBEBRP S EFERER(Trp, Tyr M Phe) SAR=ZEXRCAOKINLERRN. &
Trp/Ac~ Tyr/Ac BN EREE RS, 4 BIMEER Trp MR =ZERCTpHF N L
B2 B HE(Trp/NY). Tyr FIBE B HE(Tyr/0%), AR T *Trp’s Trp/NF1 Tyr/O°
& Ac’EH Trp. Tyr B ZEA-ZENT-T)EE KRB RE FHEB AR
i Phe/Ac EMEAERS, UWEET °Ac’, Bl °Ac’5 Phe ARERE T-T #KEE
BB THE

2. BEFEHEEBRBREKGERSELLME, XTE Trp RENK, RE=ZEFS5 Trp
S adAT T-T WkKREEHBHE FEBAEMN Trp BAZEFESH N L HE
(Trp/N°); & BEEBRZRENIK, =88 M05 Tyr #ITHFEBER Tyr 1
Byl B BE(tyr/O"). 7 Trp-Tyr/Ac F¢ef AR P, WEE| i Trp/N'-Tyr—>Trp-Tyr/O"
HHEMNERLE, IEFXREBREUFZIEEFNHE ZES5I KK Trp/N-
Tyr—>Trp-Tyt/O" 7 F WK 88 F 5 5.
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Bl PERBE RS LR /6 BRI R BBt S AL R R

BNE PRERATEY RIAK A e B S b & B

ME: MAAPDRBORBESREOEEEE, U 4-BEEMELYENQO) N S8,
AT ANQO 5 F i RBRAT AV R MBI SN ER . £ HKEBE, WEEF 4NQO
ZHEL, ANQO'H MFFHERRILKAME B B EBRAREOLIE; WE TR ¥
S, WIET PHEARTEDAERNMEaHERBTE THERNAKN. B4
1R T e RN BT AR

6.1 3|15

REREE (MET) RIRPCESL 6, (B MET PRGBS RERIIRA S SRM TSRS
FICBAEEBORES RN, FEEWME TFEhmEBRE~Y, FRSHMLH
BIEIAR. B EMNRNT=ENEHESEVMARREMRNIEETHEE, Bf—
B ngiea. FHTABEA R NFRHABFE —EPEBZ), 4-%BE
_HFHE(CB). RMVLEMER: AP RNAVGEIEEAIABUNEEZES

(°CB") 5 MET #iTH FH# B I °CB"HEK; KFIRARTYULE, BRI,
ARPFENHEBAZ: CBREERTEEE, FHk, TREBENESHEHENRE
SR

4-HH FEE B E AP (4-nitroquinoline 1-oxide, fEFF ANQO)RE —Fr H RIKBUBY. /K
A, HA S5 DNA BB HERRIWE MR, X—MHRaT 65 SRk
HEVIHRL BT DNA BHRSfEDRe@ Gk, REARRZ DNA 5
EAREKNEEY, SHEQRSEE DNA L, [ DNA WE—#, Has5H
RN SRIBUEIERE. B, FFRE5IK 4NQO SEERKMHXKHRNENFT
B 6 ANQO BUEEAIM S FHLHIE EER L.

Seki ¥ 355nm UG NOGAEER T KB BT 4NQO HA=FEFCINQO)S
JIIMRERK RN, WEIAER(TrH), RERTyOH)MHAE FRRRFEHE
(Trp* TyrO)FN ANQO KIINZ B HEUNQOH)KIAER, WA EANIREL TrpH. TyrOH
5 4NQO'Z A FHBAM. Rifi, 7 4NQO 5 PHEMMe)HI kR, RENE
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6.2.1

Rl FEBRAKEE TR /6 R B ERAT A W) & LK P e S AL I e

| Met FAE F B HHE(CCH-S™-CH,) FIIR R A=W 4 %> X LA ANQOHT i 42 B HE M 2ANQO”
5 Met ZEIRETHFEBRN. ATERRTHHABEPSHEERN _KS
4NQO 7 248nm BOLRMEH TRt ERN, MBI B FHPRERBENE FH
mE, Blo-fiEEHEEC-S-CH)RARK.

4NQO. HIFiEBMet). PR AR FEMME). FHE B PR EKRMet-Met). F
B BB H EEL (Met-Gly). ARBtF A B (Ala-Met). FHE B2 888 (Met-Lue) F1E
iR RABAERNERY N Sigma QR KEW—SAEEERH, HEHRN.

CH,-S-CH,-CH,-CH(NH,)-CO0O Met
CH,-S-CH,-CH,-CH(NH;,)-COOCCH, MME
CH,-S-CH,-CH,-CH(NH,")-CO-NH-CH(COO")-CH,-CH,-S-CH, Met-Met
CH,-S-CH,-CH,-CH(NH,")-CO-NH-CH,-CO0" Met-Gly
CH,-CH(NH,")-CO-NH-CH(COO")-CH,-CH,-S-CH, Ala-Met
CH,-S-CH,-CH,-CH(NH,)-CO-NH-CH(COO')-CH.-CH(CH,), Met-Lue

CH,-S-CH,-CH,-CH(NH,")-CO-NH-CH-COO-NH-CH(CO0")-CH2-C(H,

CH,-CH(CH,). Met-Lue-Phe
NO3

N

|
0 4NQO

FTHWEA —EREKEH, EhABaRMERT, TREZEBTHPHEBBRPH
1T. FEMSR AT AR NL(99.99%)85 i1 20 440, MEdlh e,

BOLLE LRI B KA E™ KiF A9 FEOESBIEN B AE, HEKH 248mm,
AKB 20ns, BAKMPREE<SOmI, {55 H HP54510B 300MHz B A RER, LR
TS 5IEAN PC-486 VHE AT TR . AR SCIR 3T M43 W ICHR(S].

.,

6.2 4ANQO HyBib
AINQO Bk = BARB ARG
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Fig. 6.1 Transient absorption spectra from laser flash photolysis of 1x10*moldm™ aqueous

solution 4NQO saturated with N,: 1ps(ll).

A 248nm BOGBKIPIRRE 1X10°M ANQO FHKEW, IRGHBRERBULIE R E
6.1. 7E 410 nm #1 590 nm 4b&H —IRUWHE, X ZIREEITE T 4NQO =EH(4NQOY.
kPR DAEERK, )P HEUIHTEERBER =88 B ANQO 68 & 14800 cm’
IR =FERMORERZ 10250cm™, A/ EHVIZFEF 4NQO EFEW, MK 4NQO, 7]
RMEIF N RBEA=ZES, SRR INQO' EHINERET T-T REEHB, Seki FA
H 355nm BOCEHE ANQO ZEM ARG 590nm AL AE/RIRIK ZEH 7600mol ' em>,
410nm F 590nm AR BUR AR M — R RN Bh 712, *ANQO I FEBIE R k % 2.48
X107 s

<Rl
[Th

xE
Ilml-rlll

6.22 4ANQO MR = EABIE R IEREN 1%

ERIMEMERT, aNQO M — A FARTESKIBHELES, X
AR, £E 107107 JEEM (ks) e, FEMBEOBAREOCE EWETFH . EH
REES LB TFRTRAER USCO) RAESBRRIZES, XATEAR 10%.

[

ANQO —2— 4NQO" —~— *4NQO’ (6.1)
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Rk PEMBERE®R TR /6 B R B MRAT A Y R Kt b Uk &

At xt aNQO Bk ZEAM AR MR AT 127 83 k= 5.74x10°%" (AL Fig.6.2) .

4.2

L
(1]
i

PH=7
K28 74°10°
T =LNZK, =

Absorbance

— a3 |+ ]
» - -
1 "

=]
e |
1

=
o

Fig. 6.2 The experimental kinetic data of the transient species 4NQO at 590 nm ([l)and the

simulation curves according to the law of first-order forming and decay by computer(-).

AINQO A —ESH KRG ETBZBIT LT LM% Z:
(1) 3BHERIT (ke) AR ERE (knr) R ; FidsE, HER FREBRERETEHN K,
(k,=kr+knr) :

"ANQO® 1Y o 4NQO (6.2)
(2)5E& ANQO AR B KT FE:
"4NQO™ + 4NQO K5 5 2(4NQO) (6.3)

(3) 5HEAKMBERL, X—RNEAEHEREKFIRKERTRASRALE:
(4) H=BEERXNNBIECBRRNNAEK, SE5HEX=ESRRABRNT TRERK

CH R R B
"4NQO” + 8 > 4NQOH: + S[-H]J: (6.4)
"ANQO™ + Q » 4NQO + Q (6.5)
"ANQO™ + M _» 4NQO +’M* (6.6)

MR (6.2) - (6.6) AIAN, ANQO MR =—EXRMRIGERMARM—FENINNE. &
KEBE S, [AZEBRANERE L ERERFNERZEAFEN, INQO BIK=ZE
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Rk PEBEAE”LRT /6 P BB BRAT A B FLAK 80 e AL Ak = Y

SHRN—RERERERTRRA:

ko =k, + k,[4NQO] (6.7)
SH[4NQO] = ImM B8, k,, . = 1.95x10°s1,

6.3 PMEMITEY LIS 4NQO YeBULEAL RN
H 248 nm BOGCKMER S 1 X 10°M Met R K MK BHREE T a5, FH
Met & ZAKTE 248 nm WKAIEINECRERT, SREEFMKRN.

6.3.1 BFSWUEiE
6.3.1.1 FHIERKL PP

A 248nm BOLRKAPEEI 4NQO F1 Met #IFMHEEKBK, HBESBRAER
Fig.6.3. WOLIERJELZIFIE) 410nm 1 590nm MR, 5 Fig.6.l L AEH
B4l ANQO WIKBEHRTARZER . 410nm. 590nm AR IIE RIET 4NQO E k=
EA(4NQO"). BHE 410nm. 590nm BFERUCAIFR, 450nm b HILHTRIR M, X
5 4NQO HIINE A HZE(UNQO'H) K B AR Wik — 5™, Wik, Mt r=4%7T
4NQO'H. #FME#IT 300nm AbHH IR AT AR L. X & tH Met M~ 4EKIPHE F>CH-S"-CH,
2T e AN B HECC-S-CH,), HHEERBHh 300nm £4H ¢, MWE 6.3
B4 B A A 5 AR 82 BI>C-S-CH, B4 R (320nm)FN TANQO™ I ZEM(590nm) . A Lk 5E
KB el 50, fE 248nm BOLEAT, PRERKTEDYS 4aNQO KETLU T
FRMN: ANQO WU —~ 248nm B ¥, FAKIE, SREMARBERKISOZEZES,
JERR "ANQO™. "ANQO'S5 Met RATHEMKEWM FHEBRN, EHREFHEBEEY. &
YL, ER ANQO KIFIE F B mEUNQO™). AHIME ¥ H R (CH-S"-
CH,). 4NQO" 5K FRMAR 4ANQOH', >CH-S"-CH, i F4 K o -BittE 5 HE,
>C"-S-CH;. LR FIMERT) ANQO'H F>C-S-CH, #IEmM . B, 4NQO F Met
BHRRE P HIKEBAE 248nm WAEERT, 4NQO R ZEESPHERRTEN™
ETRTFHBRN. £ 4ANQO 5 MME KA R MEF] RIS (N Fig.6.4).

6.3.1.2 & HIERK K
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trolkF: PEBRKEE LR /6 B R R MRAT A Y R IR R 8L FAL R BT

F 248nm BOLERM 4NQO 1 Met-Met B L KB A, HIBARBOLE LE 6.5,

0.045 | 1

0030 .,
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Fig. 6.3 Transient absorption spectra from laser flash photolysis of 1x10”moldm™ Met

aqueous solution containing 1x10"moldm™ 4NQO saturated with N,: 0.1us(0), 10us(A),

20us(A). Inset: Dependence on time of the absorbance at: 320nm(1), 590nm(2).
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Fig. 6.4 Transient absorption spectra from laser flash photolysis of 1x10°moldm® MME
aqueous solution containing 1x10”moldm? 4NQO saturated with N,: 0.1us(m), 20us(0D),
60us(A).
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Fig. 6.5 Transient absorption spectra from laser flash photolysis of 1x10°moldm™ Met

aqueous solution containing 1x 10 moldm™~ 4NQO saturated with N,: 0.1us(o),

10ps(2)),20us(A). Inset: Dependence on time of the absorbance at: 320nm(1), 590nm(2).
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Fig. 6.6 Transient absorption spectra from laser flash photolysis of 1x10°moldm™ Ala-

Met aqueous solution containing Ix10 moldm 4NQO saturated with N,: 0.1us(0), Sus(A),

20us(A).
4ANQO 5 Met-Gly, Ala-Met Fil Met-Lue FIRNARPHEIRXBHE R B 6.6 £

81




Ak FEBRRKEELEX /6 B BB BRATAE M R HBK M Y B AL R Y
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Fig.6.7 Transient absorption spectra from laser flash photolysis of 1x10°mol dm? Met-Lue
aqueous solution containing 1x10”*mol dm™ 4NQO saturated with N,: 0.1ps(M), Sus(0d),
20us(A).

Table 6.1 Rate constants of decay of 3‘fINQO and formation of >C-S°-CH,

System K 4500 Ko
Met-Met/4NQO 5.9x10°s" 43x10°s"
Ala-Met/4NQO 3.1x10%s 2.1x10°s™
Met-Lue/4ANQO 1.6x10°s 1.2x10°s

_____Met-Gly/4ANQO 3.4x10°s" 2.3x10°s™
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Fig.6.8 Transient absorption spectra from laser flash photolysis of 1x10°mol dm? Met-Gly
aqueous solution containing 1x10”mol dfn"3 4NQO saturated with N,: 0. 1us(lR)}, Sus(01),
20us(A).
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Fig. 6.9 Transient absorption spectra from laser flash photolysis of 1x10°moldm™ Met-Leu-

Phe aqueous solution containing 1x10*moldm~ 4NQO saturated with N,: 0.1us(T3) Sus(A),
20us(D).

— 83



Ak ¥ FEBZAEM LR /6 PP Bk SRUMRAT Ak g e BL Ak Bt U AL R

6.3.2 RN
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1) 4NQO Hiit— 248nm WIEF, FAEKIE, ERBHERAERISOEZE=EA, ®
F¥% TANQO’,

2) "ANQO'5 Met RfTAME LR TFHBRN, £RBEFEBE LY.

3) B/EYHE—F M, N ANQO MHE T ABEG@NQO). SHMAEFAKE
(>CH-S$""-CH,).

4) 4NQO" 5K7) Fi#ATME R N4 K ANQOH

5) >CH-S"-CH, g i 4k o -FikE B HE, >C-S-CH3.

4NQO —» T4NQO' (1)

'4NQO™ + >CH-S-CH3 —— [4NQO'™--"*S(CH<)-CH3] (2)
[ANQO™--"'S(CH<)-CH3] —— 4NQO"™ + >CH-S"-CH, | (3)
4NQO™ + H20 ——> 4NQOH™ + OH” (4)
>CH-S*"-CH, —— >C’-S-CH3 + H' (5)

6) EHIFAE T HHECCH-S"-CH,) A HT 665 B A4 F#HAT 20 F R A T I N 4 B
B L =B FR[S.C.S] .
7) EHHEFABRECCH-S"-CH)H R ALIHTH FHREFEB RN A RREH
L= FR[S..N]".

>CH-S"-CH;  +-CH2CH2S-CH3 ——»> [S..ST

>HOOCCHCH2CH2-S""-CH3 —— [S..NT’
|
NH?2

64 /N 4

1. MEBGKE B ANQO ¥BULME AR 4NQO ¥k =EX (TANQO”™) MU Lik,
ME TRMZRBI D FFEE, INQO'ZEZEMTERIZR: HEXNKRK, X58Kk=
I SRARENT FREBREEBRERS —BEZES.
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2. KEBRPEREAERE INQO AR =FEH (TANQO") KINiLE RN, FE Met/4aNQO.
MME/4NQO. & Met ZiK/ANQO. & Met =Rk/ANQO IR P, 4rFIMEF)
ANQO'H M ERAKKME E AE a-SiE B BENER, Hbo-EOHERE
HEA RN EPERUNERN, REBTFREBREATEYS INQO IBLR M F
HFHBREREEE.

3. RIEMRNIERN ANQO'5H Met REHTHBERN, LHREFERESY
[4NQO™--"S(CH<)-CH,], eWi#t— ke, Hr 4NQO BHE FE HEUNQOHHE
MHE FEEBEE (>CH-S"-CH,;), 4NQO" 5K/ FRMNAR 4NQOH', >CH-S”-CH,
it o o-fe B HZE, >C'-S-CH,. FHlbE T ZENTRI HFEH.

11

Z % X W
I. Nagata C., Kodama M., Tagashira Y., Inmamura A.. Biopolymers, 1966, 4, 409.
2. Okano T, Uekama K. Chem. Pharm. Bull., 1967,15,1812.
3. Kasama K., Takematsu A., Yamamoto S_ et al...J Phys. Chem.. 1984 88: 4918.
4. Seki1 H, Takamatsu A, Arai S.J. Phys. Chem., 1987, 91: 176.
5 ZuoZ. H., Yao S. D, Luo J., et al.. J. Photochem. Photobiol B:Biol. 1992, 15:215
6. Bobrowski K, Schoneich C, Holcman J, et al.. J Chem. Soc. Perkin Trans. 2, 1991, 353.
7. Bobrowski K, Holcman J., J. Phys. Chem., 1989, 93, 6381.
8. Hiller K-O, Masloch B, Gobl M, et al.. /. Am. Chem. Soc., 1981, 103; 2734

9. Borowskt K., Marcimiak B., Hug G. L.. J. Am. Chem. Soc. 1992, 114: 10279.

—_ 85 —



A PEREAZE LR AFERAEMEHRMLEE IR

BEE FEAERIILKALHEETRE

. EA 2480m BOLKE AR AETRBOLETIF T AR pH EKERD 5B H LR
R B, GREW, pH ARG EROEEE BERM. WK
oH MK, BT A TR, pH BT T E; MAEAem L
FRELW. BER. GERCRERN pH M5/ SETRBES. BE I L>NH
HRERS. 3HE AT K SO T AT RS B EERN LR, B EERSE
BB N R TR, L AR R R B . RN &
R L. BTN EAR RS T (AL, e B MR T A e S e

7.1 518§

EABLFNZAJLHERRT, NHBEERR(Tyr). &S ER(Trp)F K E B (Phe)
=5 EEBA UVB(280-320nm)yKBH KK, REAAFHFHMERARE. FEHEEE
BRICHE Trp B UV JEAL%E, IEZHERET T Z MRS, RKEESREGRE
IOV BOCHEAT T EMOCHBRNE . AW, LR SCERBTIRER K-S BRI R TR
O H)REAEFTE, EER- MDA EEINEEA—F Y, ZTHFEFEE
RERE BT, AW L IR0, I HREAOE T IR,

HFEAREBZILEN, FEAMZIENBMGEN. rEAEERS S EEER
s 5 B, FRLEBRTHRE, FEORZIBRERGH P RESLR. Trp's TyrO’
AHECETZHREBHIRNFEME], Trp M Tyr F2 54 REEHELRNA DNA
Y SR SN 43 A AE B Trp' 5 TyrO' B 26 .

MG ERAERCEENR, BErEBImEQRZIVGVEENEEERE
LA BTREERNFLTERI]. PIEBAT L, XEMBENAESEIERERNFL
i JR LA BT IE R 7 A AL IR R K AR AR 0T i

B pH EX S HEEERROCHERKE W, AICEARI, W pH EX T EEE
R e BRI mIE R WIRIE . A TS B EOC R SR BOGERBT A T pH EX A




Bl PFEMBAER LR

AFEREMELRA TR

HRIEME 248nm BB H
F—HERPMBIETHERE. B,

RN, HX LREGERERARRUETHA

ERBUCCETT %, BT, AEK

HHETHRBRIESH RN E T BRER(Tyr). EEBR(Trp) RN (Phe)i) b BB BAL.

7.2 MRS Tk

DL-BZ &’ (Tyr). D-BEE(Trp). L- KN EBR(Phe). BLE BN R E(Trp-Gly). 2
Bt BR & B (Trp-Tyr). n-F B PIEE B 5 F R (n--Met-Trp). 55 & BE 48 & R (Met-Phe)
Fi(Met-Leu-Phe) &y Sigma A ®) =&, RAEF - PANERFEH, KA N THEH. &
i pH A SR BRC A e S . R 3.1 % pKa HHH, A

FI=1pHET, FEEZERL, HA BR)NFERXSH8 pH 1.4: H,A"; pH 6.4
HA; pH 11.4: A(Trp. Phe)ak A[-H'*(Tyr). FiE WK ECH] R AL =FEREK,

FE i 76 SE 56 A A 4 BB S TE &SGR 20min.

HO_< >_CH:.__.CH ___COOH

NH,

. |
H

NH,

{3_4}12 CH COOH

NH,

WOCRIt AR LR 7 b B BB AR L F L R F e . ERFE XA EF™ KeF

WA FROEBE R BRCTE, K H 248mm, BKHE 20ns, TFhkbeEE<SOm), 55 ¢

HP54510B 300MHz BESiER{GExR, HEMANBFESTEN PC-486 T HEYBITAE.
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b FEMEXERLRX A FEAEMRHKMEBE TR

2 B R MR (Tyr). AR BR(Trp) MR EBE(Phe) 11 G BB AL IO B R B H A
HH G, BOCRAH YAG BL 8 (Spectra Physics:GCR-170), %2y v £l 8 o 58
(Lumonics:HT-500), F£&42% (Lumonics:HT-1000) /&4, SO KA, BKFE 10ns,
WAL B ZI08 2mj/pulse. 73478 4 SOOW AT , BOE R 5 a4 6 SR H B 4 10X 10mm?
HAEERM. 2¥LEIERBER B AN . HEFHEBEIETHIRES,
LUK Ja %A 400MHz M7 R B 83117, mJa Al PC-486 tHE AL HE.

73 AHDAEBRICHEBEEFEN pH BN

RPN T B E AR N, WA ROC B E 5 L ZIMEZ B 290-400nm HEL I
EAMEF 400-600nm KIFERBCHT; B N,O MRS HBOCHE, 400-600nm FIWR L Hs 74
K, BEHERINFETH, 400-600nm KR YH &K & H F(e, )M (e, B 5 KK
Wi 720nm). B 7.1-B 7.3 ERKEPHEMEEERS, Trp. Tyr #1 Phe ZEHOEAE
HERBRERBOEE. KEETFHRRME 7.1, 72 M 73 PEERHETAKEEFS
BEZFRET 0T KRR,

Table 1 Laser power density index of the absorption intensities of photoionization of aromatic amino acid

by 248nm laser light in solutions

T e g e T T T T i e e T e e e e T R W

Aromatic amino acid pKa!'®12! Laser power density index®
-COOH, -NH,’, -OH ! 'ZP } ........ 6 Sb} . !,1.,4bi ............
Tyr 22, 91, 101 179 15 1.0
Trp 24, 94 169 14 12
Phe 1.8, 9.1 1.99 1.9 1.8

*Estimated to be accurate to £0.1; »pH value; =% “determined at 410nm, 330nm and 320nm respectively.

e, + HA — HA" (7.1)
KEHFRIERESFEREBI 248nm BOCHE T A4 T BEEGIERE,
HA — A'+e, +H  (n=1 8 2) (72)
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EFEESELERERE,

(7.3)
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Wavelength /nm

Fig. 7.1 Transient absorption spectra from laser flash photolysis of 10-*moldm™ Trp aqueous solution
saturated with N,: pH6.5: A—80ns, A—0.1pus, pHI1.4: B—50ns, A—G.1us . after the {aser puise.

Inset: Dependence on time of the absorbance at 600nm: pH 6.5 (1), pH 11.4 (2) .
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Fig. 7.2 Transient absorption spectra from laser flash photolysis of 10~ moldm™ Tyr aqueous solution
saturated with N,: pH6.5: A—80ns, &A—0.1ps, pH11.4: M—350ns, L]—0.1us . after the laser pulse.

Inset: Dependence on time of the absorbance at 600nm: pH 6.5 (1} , pH 11.4 (2) .
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Fig. 7.3 Transient absorption spectra from laser flash photolysis of 10 moldm~ Phe aqueous solution

saturated with N,: pH 1.2([J]—0.1ps), pH 6.5 (A—0.1us), pH 11.4(M—0.1 ps). after the laser pulse.

Inset: Dependence on time of the absorbance at 600nm: pH 11.4(1), pH 6.5 (2) .

Fig.7.4. Dependence on laser intensity of the absorbance of Tyr at 650nm 0.1 ps after laser pulse: pH
6.5(A\), pH 11.4(11)

WO RS B F BRI MRS 0.1ps, WEH K 650nm AbIR I(Agso) BEIOE 55 B (1) I ZEAL .
“EEERRI, PHEERFHEAHE, BEEBRAE A EHE(E 74). H logA,,
5 logl, BIK & (logAgs, = nlogl )73 BISR1B B I n, pH6 S B 1.5, pH 114 B R 1. &
R, PHEBRPEAECRNBHNREN, BREBRCHBEER. JLTFILR; BEHE
RP AR FIRE. B, B8 pH EXX TREARMCEELRE. B, PHEET
MERARIREOERET, Mp PRt rIBE P ERE), BERET, MH FIEF
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.
Botk. N, AN ERERKBRAESOLRETE, 400-600nm WEBANEE o,
HBERN, XREN pH= 128, e 55 HRERNAER H .

&, + H —> H (7.6)

MUEFRT S EEEROECEEIRE, TETNEELEENE S EEAMREH
FARBERIRE, B FRXRBEVGRIEE, BBFIAE 1, &£8BKTF 1s,
RHBRMEBEEP =M BEREBRCEEHUICLFERENE. TEHHOR, Bl
B HERE R R B RIS, RN ZRCREE SRR, L)k
IR, FARPERETSEEERNEERET3 R), CHENEHERK.

RIFEH, FREEER. KARNEAREPHEMEMEER P CEERRER, 1LE 7.1.
AR, RIFEM pH AR ENREBER, 8K, FRERELATLTH. R
B RS E AR -NH, B pKa #7 pH 6.5-11.4 X—EEN, HEEHEMK
s fEEbE pH (HEWHE, M HEBIARK S FIRE FLBREER pKa WEX— pH EE
H, ZHELFMHEX,

Cowgill B T pH (EXT A HEEREHATEY LB FHNEW, £RRIN,
P& pH {HIE X, BEMK. KAEMAR-COOH. -NH, IR FH pKa 4% 8B 7%
WK, BEARRER-COOH i/ pKa &K, M4E-NH,'. -OH Bi/RFH pH {LIH
(O- 10 Z B Frgnzlm /= BITAANBRERBEENRE FIERAR FEHE/
e U -NH B8k LB A8 K. BEBREpH 11 R B Fr=8Fraam0/) , White
WA ZHTHERR E>NH £k ERERFIIRED 8L TRASHNSFETFEEE
LA, BRTENE9R, pKa M/, HIKRILLER], FHEEERNFSHFHERARCRER)
LEEIEBRE B, KABFHRE, BIAAXEEAL TEASHSER
HEBRAT A RENRE: $XTHE.

KA ED 2R SRR ATAEY K DNA LB SR8 pH BN, et
FRIE: SIRM N1 AL(RER) EFEREANME, SEHEEEMNRE, SR
&, BIER—EKHNBOET, € pH i SIRSREEH B FHE, MER pH BT g
76 FHLE. DeFelippis FE T AR pH EHERPHREAR. CABRMELEL, 4
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REHBEE pH EREA, % pH=pKa NENL B RBERE. X—ERIFREM.
EEAMERFRIEES(ED pH=pKa ), BBEHAFRR, SEBIRETX -4,
Ak, % pH EXBREAR. AARKCEETIETEN, MYENER/LFLEM,
HIRRAERER. EARMAERH EEH M pH M AMESNERE, MERNERY
KEA KRS .

AR, BRBOCREKMECEBER pH H. BOCRERNREEM S BEER
FEEEIERE, #MEZmCEE&FHIMNEs R Bk, mRTALEBXERE,
MARSE—EHE R

73 B BFRABBRBREIKFLEE
Trp-Gly, n-Met-Trp I BBESERBOEIES Trp BB —E (WE 7.5-76). —
AEP ) Gly #1 Met ANIRWCESN G, ARAE RN .
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Fig. 7.5 Transient absorption spectra from laser flash photolysis of 10”moldm™ Trp-Gly aqueous solution
saturated with N.: (L-—0.01ps), (M—0.5ps), (A—lups), (A—20 us). after the laser pulse. Inset:

Dependence on time of the absorbance at 600nm: pH 11.4(1), pH 6.5 (2).
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Fig. 7.6 Transient absorption spectra from laser flash photolysis of 10°moldm® n-Met-Trp
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o aqueous solution saturated with N,: (L1—0.02ps), (IB—0.5us), (A—10us), (A—20 ps).

after the laser pulse. Inset: Dependence on time of the absorbance at 600nm; pH 11.4(1) , pH
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Fig. 7.7 Transient absorption spectra from laser flash photolysis of 10°moldm™ Trp-Tyr aqueous solution

saturated with N,: (L1—0.01ps), (l—0.5us), (A—1ps), (A—20 ps). after the laser pulse. Inset:

.

Dependence on time of the absorbance at 600nm: pH 11.4(1) ,pH 6.5 (2) .
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Fig. 7.8 Dependence on laser intensity (A.,=280nm) of the absorbance of Tyr in neutral solution at 700nm

0.1 us after laser pulse.
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Fig.7.9 Dependence on laser intensity (~.,=270nm) of the absorbance of Trp in neutral solution at 700nm

0.1 ps after laser pulse.
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FEAERFHOCOLEE, RERATHRE,
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Fig.7.10 Dependence on laser wavelength of the absorbance of Trp in neutral solution at 700nm 0.1 ps

after laser pulse.
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Fig.7.11 Dependence on laser wavelength of the absorbance of Tyr in neutral solution at 700nm 0.1 ps
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