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INTRODUCTION

Excess use of fungicides and pesticides and release of industrial

effluents is responsible for the accumulation of heavy metals

in the aquatic environment. The increase in of heavy metal

toxicity in water bodies’ results in impairment of plant growth

and loss of biomass production (Prasad, 2004). Therefore

there is a need for the indicator protein to identify the presence

of heavy metal toxicity. Cyanobacteria are photosynthetic

prokaryotes which respond to the variety environmental

stresses (Foy et al., 1978; Clijsters and Van Assche, 1985;

Murthy, 1991). These organisms contain specialized pigment

protein called phycobiliproteins, as light harvesting complexes

(Bryant and Stirewalt, 1990).They are phycoerythrin (PE),

phycocyanin (PC) and allophycocyanin (APC). Murthy et al.

(1989) showed that the above pigment proteins are sensitive

and exhibit spectral alterations in Spirulina under mercury

stress. Therefore in this investigation an attempt has been made

to analyze the effect of silver ions (5-15 μM) on spectral

properties of phycobiliproteins in Spirulina platensis both and

under in vivo and in vitro conditions.

MATERIALS AND METHODS

Spirulina platensis trichomes were grown in Zarrouk’s medium

(Zarrouk, 1966) at 25 ± 2ºC under continuous illumination

(15 Wm-2). In vivo experiments were conducted by incubating

the cells with silver (Ag) (5-15 μM) for 10 min under

continuous stirring.  For in vitro studies the cells were treated

with Ag ions (3 μM) for 12 h and the phycobilisomes (PBsomes)

have been isolated. The PBsomes isolated were according to

the method of Gantt et al. (1979) with slight modifications.
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The PBsomes were recovered from the 1.0 M region as an

intense blue band. Sucrose was removed from the isolated

PBsomes by using dialysis, with against 0.75 K. PO
4 
(pH 7.0)

PBsomes and intact cells both were used for spectral

measurements. The absorption spectra of intact cell

suspension and PBsomes were taken by using a Hitachi - 557

double beam, spectrophotometer as described by Murthy et

al. (1989). The emission spectral of cell samples and PBsomes

were measured by using Perkin-Elmer spectrofluoremeter.

Cells equivalent to 15 μg of Chl were used for spectral

measurements, where as PBsomes equivalent to 30 μg of

protein was used for both absorption as well as fluorescence

emission measurements.

RESULTS AND DISCUSSION

Initially after giving the silver ions (5-15 μg) treatment for 10
min, the absorption characteristics of different pigment pro-
teins present in the control cells of Spirulina platensis was
measured. The peak at 679 nm is due to the absorption of Chl
a; at 621 nm is due to the absorption of PC and 480 nm and
carotenoids is due to a peak at 438 nm is due to the soret
band of Chl a (Fork and Mohanty, 1986). The treatment of
intact cells of Spirulina with different concentrations silver (5-
15 μg) caused drastic decrease in phycocyanin absorption
by marginally affecting the Chl a and carotenoid absorption.
In addition there is a 7 nm blue shift of PC indicating the
structural alterations in PBsomes (Fig. 1). Similar observations
were made by Murthy et al. (1989) in Spirulina under mer-
cury stress. Since silver affected the phycocyanin absorption

quite extensively further studies were made by measuring

room temperature phycocyanin fluorescence. The control
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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 a (Singhal et al., 1981; Fork and Mohanty,

1986). Fig. 2 shows the phycocyanin fluorescence emission

spectra of silver treated Spirulina intact cells. With the treat-

ment of Ag ions drastic decrease was noticed in the fluores-

cence emission intensities and with 10 μM of silver ions al-

most 50 % of loss in the fluorescence intensity of phycocya-

nin was observed. It clearly demonstrates that selected heavy

metal (Ag) induced alterations in the energy transfer from PC

to Chl a by inducing the structural changes in the

phycobiliproteins. To correlate the results of in vivo experi-

ments with in vitro experiments, phycobilisomes have been

isolated from control as well as Ag treated cells by using su-

crose density gradient. After removal sucrose the spectral prop-

erties have been measured (Fig. 3 and 4). The absorption

spectra of PBsomes exhibit a main peak at 615 nm. The

PBsomes isolated from 3 μM of Ag 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 prop-

erties are related to the fluorescence emission of PC, PBsome

samples which were isolated from silver exposed (3 μM)

Spirulina cells were used for the measurement of phycocya-

nin fluorescence emission. Silver is able to cause 42% de-

crease in the fluorescence intensity and blue shift in the emis-

sion peak from 670 nm to 662 nm. The decrease in the fluo-

rescence intensity indicates the change in the energy transfer

and blue shift gives information about structural changes in

the PBsomes (Fig. 4). Similar reports were made by Murthy et

al. (1989) during the toxic effect of mercuric chloride (HgCl
2
)

on the spectral properties of phycobiliproteins in the same

organism. Thus silver is able to cause alterations in the energy

transfer from PC to Chl a in the Spirulina both under in vivo as

well as in vitro conditions by inducing changes in PBsomes.
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Figure 1: Effect of Ag ions on the absorption spectra of intact cells of

Spirulina platensis
Figure 2: Effect of Ag on phycocyanin fluorescence emission spectra

of the intact cells

Figure 3: Absorption spectra of isolated PBsomes from control and

Ag treated cells

Figure 4: Fluorescence emission spectra of isolated PBsomes from

control and Ag treated cells
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NATIONAL ENVIRONMENTALISTS ASSOCIATION

An International Quarterly Journal of Life Science

AND ITS OFFICIAL ORGAN

NATIONAL ENVIRONMENTALISTS ASSOCIATION

Started in 1988, the National Environmentalists

Association has been reorganized in 2006 and now is an

association functioning with full vigour  and new impetus

to meet its objectives with the co-operation of like minded

environment conscious academicians from different parts

of the nation.

MEMBERSHIP OF THE ASSOCIATION

Any graduate having interest in environmental conservation

and protection of nature and natural resources can be the

member of the association.

To be the member of the association the application form

given below should be duly filled up and sent to the

Secretary of the association along with a demand draft  of

Rs. 750/- (After the 25% concession) for annual

membership and Rs. 7500/- (After the 25% concession)

for life membership.

FELLOWSHIP OF THE ASSOCIATION

The Association is awarding FELLOWSHIP to deserving

academicians / researchers /scientists who are LIFE

MEMBERS of the Association after reviewing their bio-

data by the Fellows and the Executive Members  of the

association. The Fellows are privileged to write F.N.E.A.

after their names .The prestigious Fellowship also includes

a citation in recognition of  their contribution  to society

in general and the endeavour for the noble cause of

environment in particular.

AWARDS OF THE ASSOCIATION

The Association in its Seminars and Conferences provides

the following category of awards on annual basis.

1. The young scientists award : It is given to the

researchers below the age of 35 years.

2. The senior scientists award : It is awarded to the

academicians above the age of 35 years.

3. The best paper award: It is awarded to the contributor

of the Journal The Bioscan during the year.

4. The best paper presentation award : It is awarded to

the scholar whose presentation is the best other than

the young scientist category.

5. The best oration award : It is awarded to the scholar

who delivered invited speech.

6. The recognition award : It is awarded to those senior

scholars who have contributed to the subject through

their continued research .

7. The environmental awareness award : It is awarded

to those who, apart from their research contribution,

have done commendable extension work for

environmental betterment.

The number of recipients of award in each category will

vary depending upon the recommendation of the panel of

judges and the executive committee. The association has

the provision to institute awards in the name of persons

for whom a with desired sum is donated in consultation

with the executive body.

PUBLICATION OF THE ASSOCIATION

In order to provide a platform to a vast group of researchers

to express their views and finding of research as well as to

promote the attitude of quality research among the scholars

of younger generation the association publishes an

international quarterly journal – THE BIOSCAN (ISSN:0973-

7049). For the benefit of the potential contributors

instructions to authors is given separately in this journal.

However, the details regarding the journal and also the

association can be seen on our website www.thebioscan.in.
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