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1. Introduction

The primary events of photosynthesis take place in the reaction center protein (RC), where the| |According to recent publicationst? carotenoids has essential role in singlet oxygen quenching.
energy of light is converted into chemical potential. Under conditions when the RC| |Our aim is to show

photochemistry Is oversaturated (excess light and/or the photochemical processes are blocked) the possibility of using DPBF to indicate the change in the amount of O, generated by RC in
reactive oxygen species (ROS, including, e.g., singlet oxygen (*O,), superoxide anion (O,), and our model systems;

hydroxyl radicals (OH)) are formed with large probability*-=. the difference of 1O, induction between the carotenoid containing wild type Rb. sphaeroides
There iIs a large interest to reduce the formation of the ROS components because they decrease 2.4.1. and the carotenoidless mutant R-26 strains;

the efficiency of the photochemical energy conversion, in addition, they react with the the possibilities of quenching O, by CNT.
Intracellular components resulting in their degradation (the RC itself as well).

Different mechanisms are developed in nature in order to decrease the ROS concentration,
including specific enzyme reactions (e.g. peroxidases, superoxide dismutases) and/or decaying| || 3. Experiments
the concentration of long lived excited species (e.g. energy transfer from chlorophyll triplets to
carotenoids, Fig. 1). Carbon nanotubes (CNT), in artificial systems, are also known to react with
singlet oxygens.

Sample preparation

Fig. 1. Schematic representation of the RCs of Rb. sphaeroides purble bacteria were prepared by detergent solubilization and purified
triplet energy transfer from the excitec by ammonium sulfate precipitation, followed by anion-exchange chromatography.
primary electron donor (bacteriochlorophy
dimer, P) to the the carotenoid, Car) in wilc Measurements
;/i;M type Rhodobacter (Rb.) sphaeroides purple | |1he reaction solution containing DBPF, methylene blue and/or RC were illuminated with red
Car bacterium. By bacteriochlorophyll 1 1504+ 55720 nm) in a 0.5 cm cuvette and whole absorption spectra were measured in every 15th

monomer; kg and kg are the rate constants

: seconds by a UNICAM UV-4 double-beam spectrophotometer. The reaction mixtures contained
for the triplet energy transfer.

DPBF as reactant and methylene blue, RC or CNT in TRIS buffered (pH:8.00) detergent
suspension according to the aim as indicated in the corresponding figures.

In our work we used 1,3-diphenylisobenzofuran (DPBF), a dye that has a specific color reaction, 3.3. Quenching 1O, by carbon nanotubes generated by photochemistry of reaction
to measure the singlet oxygen concentration after excitation a sensitizer (methylene blue) as a centers

model system and photosynthetic reaction center In the absence or presence of carbon
nanotubes. Our results indicate that the absorption change of the DPBF at 420 nm decreased In DPBF does not affect on the RC photochemistry

the presence of carbon nanotubes, indicating that carbon nanotubes are good quenchers of this In the first experiment we were curious weather the DPBF has an effect on the kinetics of

ROS species, electron transfer within the reaction center protein. The flash induced absorption change was
measured after single saturating flash excitation in the presence and absence of this

3. Results and discussions chemical. Figure 5 shows that there Is no change in the RC kinetics, at least at the
concentration we used.

3.1. Measuring *O, quantity in model system t (sec)
After the illumination and measuring the absorption spectra the logarithm of the absorption at 1 1 3 5 7 9 _
420 nm as compared to the untreated sample was plot as a function of the illumination time waiinin | _'?Lg”reff' h induced  absorof
(dose-response curve, Figs. 2,3). Figures indicate that after illumination there is no change in e Chaenge ?j: R(:Insolijl(j’?ion Zt %Ogg Lor:]
the absorption of methylene blue (665 nm) while that of the DPBF decreases gradually. < after single saturating flash
 (s60) % excitation in the absence (blue
1.8 0 15 30 45 60 e 90 line) and presence of DPBF (red
1.6 0 ' ' ' ' ' ' line). Measurement was taken In
1.4 05 ¢ detergent suspension.
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By using the specific dye (DPBF) we proved the difference of 'O, producing potential
between carotenoid containing RC-241 and carotenoidless RC-R26.
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We showed that carbon nanotubes are able to quench 1O, either in model system containing
methylene blue or in the photochemistry of RCs.
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