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Studies were conducted on 30 marine algal organisms collected from Man-
dapam, Tamil Nadu for their hemolytic and antimicrobial activities. The results
indicate that these organisms, in general, show antibiosis against the Gram-
negative microbes Enteromorpha compressa, Cladophoropsis zoolingeri, Padina gym-
nospora, Sargassum wightii, and Gracilaria corticata and against the Gram-positive
cultures of Barillus. Strong hemolytic activity was shown by C. z0o0lingeri and
Grateloupia lithophila.

INTRODUCTION

Marine algae have been reported to possess a wide range of bioactive pro-
perties (Hashimoto 1979, Baslow 1969, Hoppe, et al. 1979, Hoppe et al.
1984, Blunden et al. 1981, Cocamese et al. 1981, Ramamurthy et al. 1967,
Mc Lachan 1964, Byrkholder and Sharma 1969, Conover and Sieburth
1964, Garber et al. 1958). Quite recently, Naqvi et al. (1980) studied the
bioactivities of 25 species of marine algae and sea grasses collected main-
ly from the northwestern coast of India and a few from the coast of Tamil
Nadu. There are still many marine algae that have not been studied.
Presented here are the results of investigations on the antimicrobial ac-
tivities of 30 marine algae of the Indian coast. The hemolytic activities
of these algae have not been previously reported.

MATERIALS AND METHODS

Thirty species of marine algae were collected from the Gulf of Mannar
and Palk Bay, Mandapam, Tamil Nadu. Ethanol extracts of the organisms
were examined for hemolytic activity on rabbit erythrocytes and for an-
timicrobial activity.

One gram of washed, air-dried, powdered algae was extracted with boil-
ing ethanol, filtered, the ethanol extract evaporated, and the residue
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Table 1. Algal species studied: collection sites and hemolytic activities.

No. Algal Species Collection Hemolytic
Site Activity
Chlorophvceae (green algae)
I.  Enteromorpha compressa (Linnaeus) Greville Rameswaram —
2. Ulva lactuca Linnaeus Kilakarai +
3. Ulva reticulata Forsskal Kilakarai A
4. Chaetomorpha antennina (Bory) Kuewzing Pudumadam +
5. Valoniopsis pachynema (Metens) Boergesen Kilakarai ¥
6.  Cladophoropsis zoolingeri (Kuetzing) Boergesen Seeniappa Dharga *Fiki
7. Bryopsis plumesa (Hudson) Agardh Pudumadam +
8. Caulerpa peltata (Turner) Lamouroux Seeniappa Dharga ++
9. Caulerpa racemosa, V. macrophysa (Kuetzing) Taylor  Thonithurai —
10. Avrainvillea erecta (Berkel) Gepp. Hare Island + +
11. Halimeda gracilis Harv. ex. . Ag, Pamban + 4
Phaeophyceae (brown algae)
12.  Stoechospermum marginatum (C. agardh) Kuetzing ~ Pudumadam A
13.  Padina gymnospora (Kuetzing) Vickers Seeniappa Dharga —
14. Cystoseira trinodis (Forsskal) C. Agardh Krusadi Island +
15.  Hormophysa triguetra (Linnaeus) Kuetzing Krusadi Island
16.  Sarqassum myriocystum J. Agardh Hare Island =
17. Sargassum wightii (Graville) J. Agardh Pudumadam +
18 Turbinaria conoides (. Agardh) Kuetzing Thonithurai + +
Rhodophyceae (red algae)
19. Gelidiella acerosa (Forsskal) Feldmann et Hamel Pudumadam + +
20.  Amphiroa fragilissima (Linnaeus) lamouroux Pamban —
21. Cheilosporum spectabile Harvey Seeniappa Dharga + ¥
22, Jania rubens (Linnaeus) Lamouroux Kilakarai +
23, Grateloupa lithophila Boergesen Pudumadam +
24, Grarilaria corticata J. Agardh Pudumadam +
25.  Gracilaria crassa (Harvev) |. Agardh Pamban +
26. Gracilaria edulis (Gmel.) Silva Hare Island +
27.  Hypmea musciformis (wulf) Lamouroux Pudumadam +
28, Centeroceras clavulatum (C. Agardh) Mont Pudumadam -
29.  Acanthophora spicifera (Vahl) Boergasen Seeniappa Dharga —
30. Laurencia papillosa (Forsskal) Greville Pudumadam +

dissolved in 10 ml of phosphate-buffered saline at pH 7. Hemolytic activi-
ty bioassays were conducted as described by Rao et al. (1985) using rabbit
blood erythrocytes. Antimicrobial activity was examined on cultures of
Vibrio alginolyticus, V. parahaemolyticus, Bacillius, Staphylococcus aureus. and
Salmonella typhii.
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RESULTS AND DISCUSSION
The species of marine algae, with their place of collection, and the results
of the hemolytic activity bioassays are given in table 1. The results of the

antimicrobial bioassays are presented in table 2.

Table 2. Antimicrobial activities of algae.

No. Algal Species Vibrio al-  Vibrio  Bacillus  Staphy- Salmonella
ginolyticus  parahae- lococcus typhii
molyticus aureus
Chlorophycea (green algae)
1. Enteremorpha compressa + + + — —
2. Ulva lactuca + + + — — e =
3. Ulva reticulata - + + - R —
4. Chaetomorpha antennina + + —_ i + ==
5. Valowwopsis pachynema - + + — 44 s
6. Cladophoropsis zoolingeri + + . + + i
7. Bryopsis plumosa + + —_ = e
8. Caulerpa peltata + + + —_ —_ + 4+ + —
9. Caulerpa racemosa + - — = =
10, Awvrainrillea erecta — $4 + — . .
11.  Halimeda gracilis — + = TR =
Phaeophyceae (brown algae)
12, Stoechosphermum marginatum + + + — + + + -
13, Padina gymnospora — — + o —
14.  Chtoseira trinodis + + — — —
15, Hormophysa triquetra - + o e =

16, Sargassum myriocystum - - — - —
17, Sarqassum wightii - - + = -
I8, Turbinaria conoides + — — b =

Rhodophyceae (red algae)

19. Gelidiella acerosa + + + - - + + + _—
20. Amphiroa fragilissima — — = + =
21.  Cheilosporum spectabile s + - + —
22, Jania rubens + + = = =
23, Grateloupia lithophila —_ = s = —
24.  Gracilaria corticata + — + + + =
25, Gracilaria crassa — + o+ - — -
26.  Gracilaria edulis = o= e — =
27.  Hypnea musciformis - + — — —
28.  Centeroceras clavulatum -— — = = s
20, Acanthophora spicifera * — — —_ —
30.  Laurencia papillosa + — —_ - —_
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It is seen from the tables that the algal species generally exhibit both
hemolytic and antimicrobial activities. Only one test organism, Sargassum
myriocystum, was totally inactive. Of the 30 species examined, six species,
Enteromorpha compressa, Caulerpa racemosa, Cystoseira trinodis, Sargassum
myriocystum, Amphiroa fracilissina, and Acanthophora spicifera, had no hemolytic
action on the red blood cells of rabbits. None of the 30 species studied
showed any action on Salmonella typhit. There was antibiosis against Gram-
negative microbes. Enteromorpha compressa, Cladophoropsis zoolingeri, Padina
gymnospora, Sargassum wightii, and Gracilaria corticata were active against the
Gram-positive culture of Bacillus. The algae that exhibited both hemolytic
and antimicrobial activities for both Gram-negative and Gram-positive
cultures were C. zoolingeri, P. gymnosphora, S. wightii, and G. corticata. Two
of these, P gymnospora and S. wightii, were only active against the Gram-
positive Bacillus and hemolytic activity.

Further studies on these bioactive algal species are under progress to
determine more about their active substances, their nature, and other
details.
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