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ABSTRACT

Key worlds : 

Phycobilisomes act as major light harvesting complex in photosystem II of cyanobacteria. In this investigation an attempt has 
been made to study the effect of chromium (Cr) in the energy transfer of phycobilisomes. Our results indicate that chromium 
(III) (50 and 100 µM) is able to cause alterations in absorption and energy transfer with intact cells at 100 µM concentration 
during short term incubation. The phycobilisomes isolated from chromium (50uM) treated cells also exhibited changes in 
absorption as well as fluoroscence emission properties in the red shift in the peak position. Thus chromium acts as an energy 
transfer inhibitor both under  and  conditions.  in vitro in vivo
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Fig. 1 Effect of 'Cr' ions on the absorption spectra of intact cells 
of Spirulina platensis.

RESULTS AND DISCUSSION:
Initially after giving the Cr ions (100 µM) treatment for 10 

min, the absorption characteristics of different pigment proteins 
present in the control cells of was measured.
The peak at 433 nm is due to the soret band of Chl at 489nm the 
peak is due to carotenoids, at 621 nm is due to the absorption of 
PC and peak at 679 nm is due to the absorption of Chl [15]. The 
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Fig. 2  'Effect of Cr' on phycocyanin fluorescence emission 
spectra of the intact cells.



Fig. 3 Absorption spectra of isolated PBSs from control and 'Cr' 
treated cells.

(50 µM)  cells were used for the measurement of 
phycocyanin fluorescence emission. Chromium is able to cause 
42% decrease in the fluorescence intensity and blue shift in the 
emission peak from 670 nm to 666 nm. The decrease in the 
fluorescence intensity indicates the change in the energy transfer 
and blue shift gives information about structural changes in the 
PBSs (Fig 4).

 Similar reports were made by Murthy  [14] during the 
toxic effect of mercuric chloride (HgCl ) on the spectral 
properties of phycobiliproteins in the same organism. Thus 
chromium is able to cause alterations in the energy transfer from 
PC to Chl  in the  both under  as well as  
conditions by inducing changes in PBSs.
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treatment of intact cells of with different 
concentrations chromium (100 µM) caused drastic decrease in 
phycocyanin absorption by marginally affecting the Chl  and 
carotenoid absorption. In addition there is a 5 nm red shift of PC 
indicating the structural alterations in PBSs regarding the 
chromophore attachment with apoprotein (Fig. 1). Similar 
observations were made by Murthy [14] in  under 
mercury stress. Since chromium affected the phycocyanin 
absorption quite extensively further studies were made by 
measuring room temperature phycocyanin fluorescence. The 
control cells excited with 545 nm light beam exhibited an 
emission peak at 658 nm which indicates that the energy is 
transferred from PC to Chl [14; 16]. Figure 2 shows the 
phycocyanin fluorescence emission spectra of chromium treated 

 intact cells. With the treatment of Cr ions drastic 
decrease was noticed in the fluorescence emission intensities 
and with 100 µM of chromium ions almost 50 % of loss in the 
fluorescence intensity of phycocyanin was observed. It clearly 
demonstrates that selected heavy metal (Cr) induced alterations 
in the energy transfer from PC to Chl by inducing the structural 
changes in the phycobiliproteins.

To correlate the results of experiments with 
experiments, phycobilisomes have been isolated from control as 
well as Cr (50 µM)treated cells (12 h) by using sucrose density 
gradient. After removal sucrose the spectral properties have been 
measured (Fig 3 and 4). The absorption spectra of PBSs exhibit a 
main peak at 615 nm. The PBSs isolated from 50 µM of Cr 
treated cells, caused a decrease in the absorption of PC by 40% 
and shifted the peak position from 615 nm to 600 nm. Since the 
absorption properties are related to the fluorescence emission of 
PC, PBSs samples which were isolated from chromium exposed 
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Fig. 4 Fluorescence emission spectra of isolated PBSs from 
control and 'Cr' treated cells.
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