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Bio accumulation of organic compounds by seaweeds from seawater polluted by industrial
effluents at veraval, Gujarat coast

Abstract

Seaweeds  are used as  food and feed in many parts  of  the world. Seaweeds  are very good bioaccumulator of  organic compounds . Seaweeds  are primary
producers  and rich in carbohydrates  (50 – 60 % on dry  weight  bas is ) and contain high percentage of  minerals  (sometime as  much as  30 %) and
vitamins . Seaweeds  are eas ily  collected in abundance at many coas tal  localities  and readily  accumulate compound present within the waters  of  their
environment. Veraval located at Lat.21º 35'N; Long 69º   36'E. The coas t is  famous  for seaweeds  divers ity  (Chloropyceae-21 species , Pheophyceae-14
species , Rhodophyceae-32 species , I lza unpublished). The coas tal  water of  Veraval  is  polluted by  discharge of  two indus tries  effluents , 1. Chemical
indus try effluent & 2. Fish process ing indus try effluents . Fish process ing indus try effluent is  eutrophic in nature while Chemical indus try effluent is
toxic. The dis tance between two indus tries  is  about 10 km and located at oppos ite direction to each other. Seaweeds  collected from different dis tance of
discharge point.

The present inves tigations  were carried out at Veraval s ituated at Lat.21° 35’N; Long.69° 36’E. I t is  one of  the important port cities  located along the
western coas t of  Gujarat in India. The effluents  generated by both indus tries  are discharged in the sea. Protein, carbohydrate and lipid content due to
impact  of  discharge of  these two indus tries . I t  was  observed that  protein, carbohydrate and lipid  content  in Enteromorpha compressa, Sargassum
tenerrimum and Gracilaria corticata where high near discharge of Fish process ing indus try effluent in these seaweeds . The causative factor respons ible
for high organic content is  discussed in this  paper.
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Introduction

A ll  marine pollution must originate from one or the two sources , either the land or the sea .O f course, marine pollution is  defined as  a human
ac tivity and humans  are land inhabitants  and so it might be sc ientifically correc t to assert a land base origin for all marine pollution. The coas tal
areas  are under pressure s ince they have become an ultimate dumping place for all  the treated and untreated was tes  from surrounding areas .
Gujarat has  longes t seashore in India. V eraval is  one of the important ports  located along the wes tern coas t of Gujarat. There are some huge
indus trial units  are located near the V eraval cos t like, C hemical indus tries , Fisheries  indus tries  etc . The untreated effluent of these indus tries
and fac tories  is  direc tly  discharged into  the  harbor and the  nearby  coas t  is  caus ing pollution in the  aquatic  environment  of area. The  main
ac tivities  performed at V eraval coas t, inc ludes  fish process ing and export of fish that provide s ignificant source of economy to its  res idents .
Seaweeds  are  important source  of food as  they  are  rich in mic ronutrients  and vitamins  ( A raski  nad A raski  ; 1983). The nutritional  value  of
seaweeds  may  be  affec ted  cons iderably  by  the  impac t  of indus trial  effluents . The  effec t  of indus trial  effluent  on the  macro  algae  has  been
s tudied in various  part of the world (Golubic , 1968: N ielandBuda, 1976: Hellenbrand, 1978: Tewari and Joshi, 1988). The effec t of such effluent
on the growth and biochemical compos ition of seaweeds  have also been s tudied (Hang et al 1974: Bohm, 1979: Wong et at 1979: Sivalings ,
1980).

These s tudies  were confined mostly to the laboratory with analytical s tudies  on selec ted spec ies  of seaweeds . The present s tudy was  carried
out to find effec t of indus trial effluent on algae.

Materials and Methods

The present s tudy was  carried out at V eraval region of Gujarat by collec ting marine algae from various  s ites  of two indus tries . The seaweeds
were washed with sea water and rinsed with fresh water. Epiphytes  were removed and the seaweeds  were dried on plas tic  sheets  under open air
condition of the coas t. The algal materials  were kept at 60º in oven. Now power was  made by mixture of oven dried algal material and then used
for biochemical analys is .

C arbohydrate was  determined by P henol sulphuric  ac id method (Kochart, 1978)
P rotein was  determined by Folin Lowry's  (1951)
Lipid was  determined by Folch et al. (1957)
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Result and Discussion

The effec t of the effluent on the organic  cons tituents  of the Enteromorpha compressa, Sargassum tenerrium  and Gracilaria corticata are  shown in
graph. The carbohydrate, protein and Lipid concentration was  more or less  unaffec ted due to impac t of tide or inc rease in dis tance from the both
indus tries  discharge point with compare to Reference locality  s ite (P ollution free s ite) However,  a cons iderable difference was  observed. The
concentration of C arbohydrate, P rotein and Lipid were lowes t at C hemical indus try discharge point and inc reas ing at 400 m away from discharge
point. There  was  inc rease  in concentration of carbohydrates , protein and lipid in the  seawater away  from the  C hemical  discharge  point. This
sugges ts  that C arbon and N itrogen metabolism in these three spec ies  are inhibited near the discharge of C hemical indus try effluent. The effec t
of C hemical Indus try effluent on some of the organic  cons tituents  of Enteromorpha compressa, Sargassum tenerrimum and Gracilaria corticata are
shown in graph. The leas t growth was  observed near outfall.

The concentration of C arbohydrate, P rotein and Lipid were highes t at Fish process ing indus try discharge point and dec reas ing at 400  m away
from discharge  point. There  was  inc rease  in  concentration  of C arbohydrate, P rotein  and  Lipid  near  the  discharge  point  of Fis h  process ing
indus try it can be cons idered as  an organic  and inorganic  nutrient, mainly nitrogen and phosphorus , complex was te. However, excess ive amount
of was tes  in the water c reate biological, aes thetic  or rec reational problems. Excess  plant growth and biomass  produc tion in response to added
nutrients  is  termed eutrophication. The water body affec ted is  said to be eutrophic  or hypertropic   (Gerlach, 1982). In the present s tudy Fish
process ing indus try effluent was  growth s timulatory.

Nutrients  are major limiting fac tor for seaweeds  growth and dis tribution. A ll algae require essential nutrients . Mos t of spec ies  appear to have
been eradicated from the s tudy s ite due to the long term effec t of indus trial effluent discharge Disappearance of seaweeds  due to long term
pollution has  also been reported by Munda (1980) and H irose (1978).
However, the above workers  have c learly shown that differences  in biomass  are primarily due to pollutants  and the effec ts  of their parameters
are secondary in nature.

PRO TEIN in (% Dry weight)

C HEMIC A L INDUSTRY

A B C

Reference locality 19 11.5 3.31

0 Meter 17.04 7. 5 1 .92

400 Meter 18.98 10.94 3

FISH PRO C ESSING INDUSTRY

A B C

Reference locality 19 11.5 3.31

0 Meter 25.98 14.58 5.02

400 Meter 23.02 11.96 4

A :-  Enteromorpha compressa

B:- Sargassum tenerrium

C :- Gracilaria corticata
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C A RBO HYDRA TE in (% Dry weight)

C HEMIC A L INDUSTRY

A B C

Reference locality 44.4 30.5 9.66

0 Meter 37.8 23.47 7.88

400 Meter 42 28.64 8.22

FISH PRO C ESSING INDUSTRY

A B C

Reference locality 44.4 30.5 9.66

0 Meter 50.26 33.89 10.87

400 Meter 44.5 30.76 9.32

A :-  Enteromorpha compressa

B:- Sargassum tenerrium

C :- Gracilaria corticata

LIP ID in (% Dry weight)
C HEMIC A L INDUSTRY

A B C

Reference locality 0 .4 0.3 0.45

0 Meter 0 0 0.02

400 Meter 0 .29 2.02 0.35

FISH PRO C ESSING INDUSTRY

A B C

Reference locality 19 11.5 3.31

0 Meter 0 .5 0.39 0.5

400 Meter 0 .4 0.32 0.45

KCG - Portal of Journals http://kcgjournal.org/science/issue3/babariya.php

3 of 4 2/9/2016 11:58 AM



A :-  Enteromorpha compressa

B:- Sargassum tenerrium

C :- Gracilaria corticata

Conclusion

The s tudy was  carried out at veraval  (Lat. 21º35 ' N: Long 69º 36 ’E  ) O n Gujarat coas t.
Biochemical compos ition of three seaweeds , e.g., Enteromorpha compressa, Sargassum tenerrimum and Gracilaria corticata were determined.
The concentration of organic  content is  low in seaweeds  near effluent discharge point of C hemical indus try. However, the concentration of
organic  content in seaweeds  at 400m dis tance from effluent discharge point was  almost equal to that at reference locality.
The concentration of organic  content is  high in seaweeds  near effluent discharge point of fish process ing indus try. However, the
concentration of organic  content in seaweeds  at 400m dis tance from effluent discharge point was  almost equal to that at reference
locality.
This  sugges ts  that C arbon and N itrogen metabolism in these spec ies  are inhibited near the discharge of C hemical indus try effluent was
growth s timulatory it indicated water is  eutrophic  in nature.

REFERENCES :

Arasaki, S. and T. Arasaki. 1983. Vegetables from the sea. p.196. Japan Publ.. Tokyo.1. 
Golubic, S. 1968. Die Verteilung der Algenvegetation in der umgebung Von Rovinj. (Istrien) unter den Einfluß hauslicher
und industrieller Abwasser. Wasser und Abwasserforsch : 3-87-95.

2. 

Niel, F.X. and J. Buela. 1976 (Effect of a waste ‘Paper krafts’ on the benthic algal populations in N.W. Spain “Stress in
fucaceae standing Crop”) Inv. Pesqr. 40: 137-150.

3. 

Hellenbrand, K. 1978. Effect of pulp mill effluent on productivity of seaweeds Int. Seaweed Symp. 9; 161-171.4. 
Tewari, A. and H.V. Joshi. 1988. Effect of domestic sewage and industrial effluents on biomass and species diversity of
seaweeds. Bot. Mar. 31(5): 389-398.     

5. 

A.J. Farr and R.J. Randall. 1951. Protein      Measurement with folin-phenol reagent. Biol. Chem., 191 Lowry, O.H., N.J.
Rosenburgh,:193-265.

6. 

Kochart, G. 1978. Carbohydrate determination by the phenol-sulphuric acid method. In: Handbook of Physiological Methods:
Physiologocal and Biochemical Methods: J. A. Hellebust and J.S. Craigie (eds.) Cambridge University Press, London, pp.95-97.

7. 

Gerlac, S.A. 1982. Marine Pollution: Diagnoses and Therapy. Springer-Verlag, New York, 218 pp.8. 

*************************************************** 

AUTHOR INFORMATION:

Dr. I.R. Mor,
S.S. Babariya
Department of Biology, Shree M. M. Science College,
Morbi

C opyright © 2012 - 2016 KC G. A ll Rights  Reserved.   |   P owered By : Knowledge C onsortium of Gujarat

KCG - Portal of Journals http://kcgjournal.org/science/issue3/babariya.php

4 of 4 2/9/2016 11:58 AM


