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Study of the Relation between Instantaneous Optical Absorption and
Photovoltage in Bacteriorhodopsin by Dye Pulse Laser
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Abstract A study of the relation between instantaneous optical absorption and photovoltage in bacteriorhodopsin in room
temperature by dye pulse laser with different wavelengthes indicates that the photovoltage and optical absorption of the BR are not
necessarily correlated besides the amount of optical absorption there are other factors influcing photovoltaic conversion and the
photovoltage of BR at 617 nm is greater than that at 597 nm and 577 nm.
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Fig.2 Measuring setup for kinetic process of

optical absorption
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Fig.4 @ Kinetic absorption with different pump light intensity 7
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Fig.5 @ Kinetic absorption at different wavelength
b Photovoltage at different wavelength with same illumination intensity
3 3 BR
5 a b 3
3.2 BR
1 577 nm 597 nm 617 nm
4 b 55 5 a 617 nm
negative(2)
617 nm
617 nm 597 nm 577 nm 5 a
1 2 6 b 3 BR 577 nm
2 617 nm
4 a b



28

BR
o.6f  |positive D : 577 nm 617 nm
; 3:; positive P 632, 8 nm 597 nm BR
5 0o BR
5-0.2+S
—D.4F. M
:E : negati\:e @ ' . ] ) BR
e 0.1 2.2 0.3 "
T /ms
6 A =597 nm A= 3.2
632.8 nm 1
Fig.6 Kinetic absorptions of dectetion light 632.8 nm
with pulse pump light 597 nm
4 2
BR BR
BR BR
BR
BR
BR
BR BR
A =637.5 nm
Y
3 3.2 3
Y “ " Y 577 nm
“ " BR 617 nm
3 X =577 nm 597 nm BR
617 nm BR K 0
637.5 nm BR M
K O
3.1
1
KLMNO 4 M
M
M
M 3 BR
BR M M;
M,
577 nm
2 BR BR
1 BR 617 nm



10

BR 617 nm
617nm BR
617 nm BR
BR
e -13
M
BR
M
110 ns YAG
8 ns BR
ns K
10 ns
J K K L
BR
M
K 617 nm 577 nm 5
610 nm

1 ms 10 ms 3

4 617 nm
BR

BR

Robert R. Birge. Nature ofthe primary photochemical events in

rthodopsin and bacterorhodopsin. Biohemical et Biophysical Acta

1990 1016 293 ~ 327

D. Oesterhelt W. Stoecklnims. Isolation of the cell membrane of

H. Balobium and its fractionation into red and purple membrance

Optical Absorption Nonlinearigy in Bacteriohodosin. Metnods in

Ehzymol. 1974 31 667 ~ 668

P. Ormos L. Reinisch L. Keszthelyi. Fast electric response

signals in the bacteriorhodpsin photocyde. Biochimicalt and

Biophysical Acta 1983 722 471 ~ 479

Li Qinguo Zhang Shuhui Cheng Jiji et al.. Arelation between

photovoltagein the beamed bacterorhodopsin  film and it" s

lightillumination intensity. Biochimicalt and Biophysical Acta
1987 3 2 197~203 in Chinese

GONG Qi-gan. A studay of optical aborption characteristic in

organic and optical-biologic function materials. Master Degree

Paper of Fudan University 1999. 20 in Chinese



