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Abstract: Vegetative plants of certain seaweeds were collected from the natural habitat of Kilakarai and
Mandapam coast were subjected to SEM-energy dispersive spectroscopic analysis and quantified the following
minerals  viz.,  Na,  Mg,  Si,  S,  Cl,  K, Ca, Mn, P, Fe, Zn and Cr during summer, pre-monsoon, monsoon and
post-monsoon seasons in 2007-2008. The order of preferential accumulation of elemental composition during
summer 2007 in Sargassum wightii: Ca > Mg > Na > S > Fe > Si > Cl > K > Mn; Stoechospermum marginatum:
Ca > Si > S > Mg > Mn > P > Na; Gracilaria corticata: Ca > Mg > Na > Si > Cl > S > Mn > K > Fe > P;
Gracilaria verrucosa: Ca > Cl > Si > Mg > Na > P > S > Mn > Fe > K and Grateloupia filicinia: Ca > Cl > P >
Si > Na > Cr > K. Seasonal distribution of elemental composition in the seaweeds showed that most of the
minerals were high during the summer followed post-monsoon and monsoon seasons. This could perhaps be
due to a ambient concentration of these minerals was high during these seasons thereby facilitating their uptake
by seaweeds. 
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INTRODUCTION collected in different seasons were also recorded. Further,

Seaweed is one of the most important vegetable these studies are presented in this paper.
sources of calcium. They have rich source of minerals,
especially macro and micronutrients necessary for human MATERIALS AND METHODS
nutrition, however the nutritional properties of seaweeds
are usually determined from their bio-chemical Samples  of   Sargassum   wightii  (Greville  Mscr.)
composition viz., protein, carbohydrates, vitamins and J.G. Agardh, Stoechospermum marginatum (C. Ag.)
amino acids etc. [1-3]. Seaweeds are used as regular Kuetz., Gracilaria corticata var. Cylindrica J. Ag.,
components  of  diet  and  have  been  consume  regularly Gracilaria verrucosa (Huds.) Paperfus and Grateloupia
by  the  coastal people. Significant amount of seaweeds filicinia (J.V. Lamouroux) C. Agardh (Plate 1) were
are harvested world wide for the production of collected from the natural habitat in the intertidal area of
phycocolloids. It is only source for the production of Gulf of Mannar Biosphere (Fig. 1). The collection was
phycocolloids. made during the morning low tide. They were transported

In the present study on attempt has been made on to the laboratory in plastic packets, brushed off the
the seaweeds namely Sargassum wightii (Greville Mscr.) epiphytes and washed several times in filtered seawater
J.G. Agardh, Stoechospermum marginatum (C. Ag.) followed by distilled water. These five alga species of 2-3
Kuetz., Gracilaria corticata var. Cylindrica J. Ag., mm were fixed in 3% glutaradehyde for scanning electron
Gracilaria verrucosa (Huds.) Papenfus and Grateloupia microscopic studies. Then they were dehydrated through
filicinia (J.V. Lamouroux) C. Agardh. They grow a graded series of acetone with 12-15 m interval at 4°C
abundantly  along  the  coast  of  Mandapam  and upto 70%. They were further dehydrated in 90% and
Kilakarai.  Seasonal  changes  in  elemental  composition 100‰ of acetone and kept at room temperature for 2-3 h.
for a period of one year between April 2007 to May 2008. Finally the dehydrated samples treated with critical point
Physico-chemical characteristics of seawater samples drier   (CPD).  Then  they  were  mounted  on  a  stub  and

the seaweeds were subjected to EDS and the results of
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Fig. 1: Map showing collection spot

Plate 1: Morphology of brown and red seaweeds
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the specimens were coated. They were examined with The seasonal variation in surface water temperature
JOEL JSM-56010 LV with INSA-EDS and and air  temperature  invariably showed high values
photomicrographs were taken selectively from computer during pre-monsoon and low in post monsoon. The air
screen at central sophisticated Instrumentation temperature varied from 33.6 to 36.0°C. The surface water
Laboratory, Department of Physics, Annamalai temperature varied from 33.1 to 34°C. The salinity of
University, Annamalainagar, Tamil Nadu, India. Physico- seawater shows high during summer and low in monsoon
chemical parameters of seawaters were collected for the period. The salinity varied from 33 to 34.2‰. The pH of
estimation of temperature, salinity, pH and DO using seawater shows high during summer and pre monsoon
water and soil analysis kit model 1160-E. seasons.  The pH seawater shows high during summer

RESULTS AND DISCUSSION The DO shows high value during post monsoon season.

Physico-chemical parameter such as atmospheric Analysis of the different elemental composition of
temperature, surface water temperature, salinity, pH, DO the 5 seaweeds using SEM-EDS was carried during the
are presented in Tables 1 to 4. different  climatic  conditions  of  the  period  2007-2008.

and pre monsoon seasons. The pH varied from 7.1 to 7.5.

The DO varied from 4.1 to 4.7 ppm.

Table 1: Correlation matrix between different physico-chemical parameters of seawater samples during summer (April-June, 2007)
Air temperature (°C) Surface water temperature (°C) Salinity (‰) pH Dissolved oxygen (ppm)

Air temperature (°C) 1.000**
Surface water temperature (°C) 1.000** 1.000**
Salinity (‰) 0.800* -0.500* 1.000**
pH 1.000** 1.000** -0.500* 1.000**
Dissolved oxygen (ppm) 0.500* 0.500* -1.000** 0.500* 1.000**
* Significant at 5% level
**Significant at 1% level

Table 2: Correlation matrix between different physico-chemical parameters of seawater samples during pre-monsoon (July-September, 2007)
Air temperature (°C) Surface water temperature (°C) Salinity (‰) pH Dissolved oxygen (ppm)

Air temperature (°C) 1.000**
Surface water temperature (°C) -1.000** 1.000**
Salinity (‰) 0.500* 0.500* 1.000**
pH 1.000** -1.000** -0.500* 1.000**
Dissolved oxygen (ppm) -1.000** -1.000** -0.500* 1.000** 1.000**
* Significant at 5% level
**Significant at 1% level

Table 3: Correlation matrix between different physico-chemical parameters of seawater samples during monsoon (July-September, 2007)
Air temperature (°C) Surface water temperature (°C) Salinity (‰) pH Dissolved oxygen (ppm)

Air temperature (°C) 1.000**
Surface water temperature (°C) 0.970* 1.000**
Salinity (‰) -0.866* 1.000** 1.000**
pH 1.000** 0.866* 0.866* 1.000**
Dissolved oxygen (ppm) 1.000** 0.866* 0.866* 1.000** 1.000**
* Significant at 5% level
**Significant at 1% level

Table 4: Correlation matrix between different physico-chemical parameters of seawater samples during post-monsoon (January-March, 2008)
Air temperature (°C) Surface water temperature (°C) Salinity (‰) pH Dissolved oxygen (ppm)

Air temperature (°C) 1.000**
Surface water temperature (°C) 0.866* 1.000**
Salinity (‰) -0.600** -0.500* 1.000**
pH 1.000** 0.866* 0.000 1.000**
Dissolved oxygen (ppm) -0.600* 0.866* 0.000 1.000** 1.000**
* Significant at 5% level
**Significant at 1% level
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Table 5: Elemental composition of seaweeds using SEM-EDS during summer (April-June, 2007)

Minerals (wt%)
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Seaweeds Na Mg Si S Cl K Ca Mn P Fe Zn Cr Total

S. wightii 11.14±0.11 27.96±0.15 4.63±0.09 4.10±0.09 3.60±0.07 2.44±0.06 41.38±0.20 1.50±0.07 - 3.22±0.08 - - 99.97±0.18
S. marginatum 5.40±0.14 12.71±0.10 19.20±0.08 11.43±0.13 - - 41.70±0.20 6.82±0.08 2.73±0.07 - - - 99.99±0.23
G. corticata 13.36±0.52 17.25±0.25 11.66±0.21 6.65±0.14 10.33±0.10 1.71±0.13 34.01±0.22 2.23±0.07 1.16±0.04 1.60±0.17 - - 99.96±0.24
G. verrucosa 8.47±0.11 15.27±0.19 14.84±0.16 5.43±0.07 17.42±0.19 1.48±0.06 25.13±0.20 3.81±0.08 5.64±0.12 2.47±0.75 - - 99.96±0.12
G. filicinia 7.94±0.09 4.65±0.07 11.0±0.09 - 20.93±0.14 3.67±0.08 32.85±0.22 - 13.05±0.10 - - 5.88±0.07 99.97±0.20

Values are expressed as the mean±SD; n = 3

Table 6. Elemental composition of seaweeds using SEM-EDS during pre monsoon (July-September, 2007)

Minerals (wt%)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Seaweeds Na Mg Si S Cl K Ca Mn P Fe Zn Cr Total

S. wightii 9.06±0.12 23.13±0.18 2.90±0.09 3.71±0.08 3.04±0.08 - 33.36±0.19 - 3.92±0.08 4.25±0.11 4.83±0.08 11.77±0.11 99.97±0.18
S. marginatum 2.20±0.07 10.02±0.35 18.79±0.08 8.86±0.11 3.05±0.07 1.54±0.06 31.3±0.29 4.81±0.08 2.94±0.07 1.86±0.06 10.90±0.13 3.85±0.07 99.99±0.23
G. corticata 10.64±0.11 13.14±0.15 10.95±0.18 8.93±0.08 9.73±0.09 1.73±0.06 29.10±0.22 1.75±0.07 1.93±0.07 1.62±0.06 4.06±0.05 6.38±0.06 99.96±0.24
G. verrucosa 6.24±0.13 11.40±0.11 12.42±0.13 3.10±0.04 16.91±0.14 1.90±0.06 21.89±0.19 3.54±0.04 4.93±0.08 6.70±0.14 5.07±0.10 5.86±0.11 99.96±0.12
G. filicinia 5.92±0.12 4.44±0.15 9.71±0.08 3.57±0.05 19.83±0.19 - 27.33±0.22 6.10±0.10 9.71±0.08 5.60±0.10 7.75±0.08 - 99.97±0.20

Values are expressed as the mean±SD; n = 3

Table 7: Elemental composition of seaweeds using SEM-EDS during monsoon (October-December, 2007)

Minerals (wt%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Seaweeds Na Mg Si S Cl K Ca Mn P Fe Zn Cr Total

S. wightii 8.95±0.11 22.60±0.17 2.52±0.04 3.67±0.08 2.82±0.03 1.91±0.06 33.17±0.23 1.81±0.06 3.99±0.09 3.86±0.08 4.52±0.09 10.13±0.14 99.95±0.15
S. marginatum 2.14±0.10 9.53±0.08 17.98±0.13 8.66±0.12 3.82±0.07 1.39±0.08 29.26±0.31 4.34±0.08 2.64±0.09 1.44±0.06 12.46±0.11 6.31±0.04 99.97±0.23
G. corticata 10.47±0.11 13.08±0.11 10.90±0.08 8.80±0.09 9.06±0.10 1.49±0.05 28.92±0.20 2.53±0.04 1.10±0.04 1.60±0.06 3.96±0.07 8.06±0.07 99.97±0.27
G. verrucosa 6.11±0.13 11.32±0.13 10.81±0.09 2.93±0.08 16.41±0.19 2.09±0.05 21.16±0.17 4.50±0.08 4.93±0.07 5.15±0.06 6.61±0.08 7.94±0.12 99.96±0.33
G. filicinia 5.10±0.11 3.87±0.11 9.14±0.12 2.62±0.06 19.36±0.17 2.80±0.09 25.77±0.23 1.30±0.07 9.87±0.12 8.97±0.07 5.45±0.11 5.71±0.08 99.96±0.19

Values are expressed as the mean±SD; n = 3

Table 8: Elemental composition of seaweeds using SEM-EDS during post monsoon (January-March, 2008)

Minerals (wt%)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Seaweeds Na Mg Si S Cl K Ca Mn P Fe Zn Cr Total

S. wightii 10.70±0.14 26.40±0.32 3.15±0.06 3.77±0.11 3.04±0.08 2.15±0.06 38.67±0.06 1.34±0.06 - 3.08±0.11 4.73±0.08 2.93±0.09 99.96±0.24
S. marginatum 3.73±0.08 11.41±0.14 18.68±0.16 11.81±0.13 3.20±0.10 - 39.54±0.37 5.18±0.12 2.59±0.08 - 2.84±0.06 1.61±0.07 99.96±0.31
G. corticata 12.36±0.16 16.70±0.12 10.76±0.10 5.93±0.09 9.86±0.13 1.92±0.07 30.67±0.29 1.96±0.06 1.39±0.06 1.85±0.06 4.61±0.07 1.95±0.05 99.96±0.18
G. verrucosa 7.10±0.08 13.64±0.05 13.65±0.11 4.75±0.07 16.03±0.14 1.82±0.07 23.92±0.30 3.18±0.04 6.09±0.14 1.94±0.08 2.73±0.07 5.10±0.08 99.95±0.17
G. filicinia 6.84±0.12 4.27±0.06 9.83±0.13 2.08±0.10 19.74±0.29 3.10±0.08 29.96±0.30 - 11.56±0.19 - 6.69±0.07 5.90±0.21 99.97±0.29

Values are expressed as the mean±SD; n = 3

The experiment carried out for four seasons i.e. summer, monsoon period. In G. corticata least values were
pre monsoon, post monsoon and monsoon. The result of obtained  for  phosphorus  (1.39   ±   0.06),   S.  wightii,
the study showed a distinct amount of each element. Mn  (1.34  ±  0.06),  S.   marginatum,   Cr   (1.61   ±  0.07),

The order of elements in different seaweeds as G. filicinia, S (2.08 ± 0.10) and G. verrucosa, K (1.82±0.07)
follows S. wightii, Ca > Mg > Cr > Na > Zn > P > S > Fe > (Tables 5 to 8).
Cl  > Si  > K > Mn; S. marginatum, Ca > Si > Zn > Mg > Two   stations    selected    in    the    present   study
S > Cr > Mn > Cl > P > Na > Fe > K; G. corticata, Ca > are  located  along  the  Tamil Nadu coast. The
Mg  >  Si  >  Na  >  Cl  >  S  >  Cr  >  Zn  >  Mn  >  Fe  >  K; atmospheric   temperature   fluctuations   are  suggested
G. verrucosa, Ca > Cl > Mg > P > Cr > Zn > Na > Fe > P > to be Ocean’s thermal inertia which changes the lay
Mn > S > K and  G. filicinia, Ca > Cl > P > Si > Fe > Cr > between  absorption  and  release   of   solar   energy  to
Zn > Na > Mg > K (Tables 5 to 8). the atmosphere [4,5]. Atmospheric temperature at

Seaweeds collected during post-monsoon season Kilakarai  and  Mandapam  station  had  positive
showed maximum contribution of calcium. They were correlation  with surface water temperature, pH and
ranging between 23.92 ± 0.30 to 39.54 ± 0.37 total weight. salinity but negatively correlated with dissolved oxygen
Minimum values were varied among species during (Tables 1 to 4).



Academic J. Plant Sci., 2 (2): 102-108, 2009

106

Plate 2: Scanning electronmicroscopic observation

The maximum surface water temperature at The monthly surface water temperature fluctuation
Mandapam and Kilakarai (34 °C) was recorded during the were different for the west coast of India as compared to
pre-monsoon season in August, 2007 and the minimum that of the east coast of India [7-9]. However, there is a
temperature 33.1 °C was observed at the post monsoon significant and positive correlation between atmospheric
season in February, 2008. Difference in surface water temperature and surface water temperature in the east and
temperature pattern is quite evident as surface water west coasts of India [10]. 
temperature depends on the solar energy input and it pH   remained   alkaline   throughout   the  study
seems to be influenced by several environmental period at  Kilakarai   and   Mandapam  with maximum
conditions  and  factors such as inflow of freshwater, values during the summer season (Plate 2). These
solar radiation, warming, evaporation, cooling, wind observations   supported    the    earlier   report  [2-3,9].
pattern and mix up with flow from adjoining neurotic The  uptake  of  CO    by   the  photosynthesizing
waters. Similar seasonal variations were reported from east organism    especially    phytoplankton   from  the
coast of India [6]. estuarine  water  could  have  increased the pH levels

2
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during  the  summer  season. In general, pH was low Our results showed maximum values of oxygen during
during  the  monsoon  season  and  this was associated summer and minimum during the winter. The higher values
with lesser salinity regimes. of oxygen during summer (April-June) are associated with

Distribution of minerals such as Ca, Mg, Na and Cl the rise in seaweeds population [4]. These observations
was high in the selected species of seaweeds in the study are in agreement with those [8] who reported that the
area. Significantly higher concentration of elements such seasonal variations of the mineral concentration in aquatic
as Ca, Mg and K were encountered in the various type of biota may be due to seasonal fluctuation in tissue mass
seaweeds during summer and post-monsoon periods and changes in physico-chemical characteristics of the
which reflect the capacity of these seaweed to accumulate surrounding water.
more amount of elements during these seasons. The
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