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Effect of Freezing-Thawing Treatment on Photoresponse

Characteristics of Bacteriorhodopsin/Poly(vinyl alcohol) Hydrogel

Bacteriorhodopsin (bR)/poly(vinyl alcohol)
containing PVA and bR,

and photoresponse characteristics were studied.

(PVA) hydrogel device was prepared by freezing—thawing of an aqueous solution

The photoelectric measurements under continuous

light irradiation were made with a xenon lamp (75mW/cm? and then the photocurrent obtained was amplituded by

potentiostat.

Both absorption at 560nm and the photocurrent of the bR/PVA hydrogel were increased by the increase of the number of

freezing—thawing of bR/PVA aqueous solution.

increasing of the absorption and the photocurrent was also observed.

As electric field between 0 —0.4V was applied toward bR/PVA film,

Evidence was suggested that freezing—thawing and

applied electric field to the bR/PVA hydrogel device influence bR molecules oriented to electrodes.
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Scheme 1. Structure of retinal schiff base with

all—trans and cis form.
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Figure 1. Schematic illustration of sandwich—type
photo—cell of bR/PVA hydrogel.
@, ITO glass electrode; @), bR/PVA gel; (3,

spacer.
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Figure 2. Apparatus of the photocurrent
measurements for bR/PVA hydrogel.

@, xenon lamp; @), xenon lamp power supply;
®, IR cut filter; @, bR/PVA photo—cell; &,

potentiostat; (), pen recorder.
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Figure 3. Relation with effect of freezing—thawing
cycles on absorbance of photo—cell at 560nm.
@ bR PVA hydrogel, (O; PVA hydrogel.
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Figure 4. Time profiles of photo—current of
photo—cell before (a) and after (b) freezing—

thawing cycles treatment for four times.
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Figure 5. Relationship between freezing—thawing
cycles and photo—current of photo—cell.
@®; bR PVA hydrogel, (O; PVA hydrogel.
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Figure 8. Effect of freezing—thawing cycles
on photo absorption of bR,/ PVA hydrogel obtained

after applied voltage treatment.
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