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Economic Aspects

%1 ALGAE: BENEFICIAL AND DETRIMENTAL

Although the use of algae as food is very old, as even mentioned “in the
poetic literature of the Chinese, about 600 B.C.” (Prescott, 1969), they are
suill considered less economically important than fungi and bacteria. Phyco-
Jogists in different of the world, besides investigating morphological,
2ogical. physiological and other details of algae, are also exploring con-

usly the beneficial aspects of these tiny, adventurous and wonderful
plants of the beautiful nature. Their uses in various aspects (production of
agar, carrageenin, alginic acid, antibiotics, funori, many minerals; as human
food; as fodder, in sewage disposal; in water tguriﬁcation; and also in bio-
Jogical research, etc.) provide a brief idea of their utility for the mankind.
But this does not mean that they are only beneficial. In some aspects they
are detrimental too. Some of their major beneficial and harmful aspects
are discussed briefly,

7.2 BENEFICIAL ASPECTS
7.2.1 As Primary Source of Food and Energy!

The most important use of algae is that they are the ‘‘primary producers
of organic matter in aquatic environment because of their photosynthetic
activity” (Bold and Wynne, 1978). Animal life in aquatic environment
mainly depends on algae because they form the primary source of energy
and food for them. In aquatic ecosystems the algae constitute the main
part of the food chain. Because of their photosynthetic activity they continu-
ously oxygenate (give but oxygen) their surrounding aquatic environment,
which is beneﬁciafdirectly to the other aquatic organisms.

7.2.2 Algae as Food?

More than 100 species, mostly of Phaeophyceae and Rhodophyceae, are
used as food by man in different parts of the world. A few species of
Chlorophyceae are also used as human food because of the presence of
minerals, vitamins, carbohydrates and proteins, either in their cell wall or
in their cytoplasm. Some of the important genera with their uses are men-
tioned below.

“The detailed information on this aspect may be gathered from the contributions of
Trench (1971) and Aaronson (1973).

*For detailed study of the uses of the algae as food and other ways see Tilden (1935),
Boney (1965), Dawson (1966), Dixon (1973) and Johnston (1965,1966, 1970, 1976)
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1. Among Phaeophyceae. some of the genera used as human food are
Alaria, Laminaria, Sargassum, Durvillea and Pelvetia. In Japan, the food
prepared from Laminaria is called kombu, and the food from Alaria
called sarumen. In South America, Durvillea is collected, dried, samlted and
sold as Cachiyago.

_ According to Prescott (1969), the contents of food value of brovwn algas
include 6.15% protein (with 17 amino acids), 1.56% fat and 57.04 = carbo-

hydrates. Many minerals along with carotene, thiamin and subfl=avin an
also found in brown algae.

2. Among Rhodophyceae the important genera used as food are P2orphyra,
Palmaria, Chondrus, Gigartina and Rhodymenia.

(a) Porphyra is most important red alga used as human food. It is variousl=y “‘called
nori in Japan, laver in England and United States, sloke in Scottland, amnd Juche
in Southern Chile” (Bold and Wynne, 1978). Porphyra preparations sare very
rich in vitamins B and C. In Japan alone, 29.5 million kg of Porphyra pe=r year It
used.

(b) Palmaria is also eaten under different trade names in different countries . such as
‘dulse’ in Canada, ‘sol’ in Iceland and “dillisk’ in Ireland.

(c) Chondrus zrispus is commonly called ‘Irish moss” and used in ice-crea_ms and
various other foods.

(d) Gigartina stellata is used for the production of mucilage, which contains- galac:
tose sulphuric acid.

(¢) Rhodymenia palmata is used as a common food ‘dulse’ by fishermen.

(f) Glycerol, sorbitol and dulcitol are some of the carbohydrates found in recd algae.

(g) Floridean starch, produced from Rhodophyceae, is a glucose.

3. Among Chlorophyceae, the important algae used as food are /Bfonos
troma, Ulva, Codium and Chlorella.

(a) Monostroma is used as a common food ‘‘aonori' in Japan.

(b) Ulva is dried, .alted and sold as ‘cachiyugo” similar to Durvillea. It is alsce used
as salad.

(¢) Codium is used as salad in Japan and many other countries.

(d) Chlorella is well known for its high percentage of lipids and proteins. *‘As much
as 8.5% dry weight may be lipid content’’ (Prescott, 1969). The Chlorella pxotein
has all essential amino acids, and therefore it is used as a food in space-flights.
Although Chlorella can be a good substitute for food in crisis, its culture is very
expensive. According to Thacker and Babcock (1957), production of Chlorella in
not economic. As it has an antibiotic, chlorellin, its use as a food is also discou-

raged.

4. Among the blue-green algae, Nostoc commune is used as a food called
‘yuyucho’ in China, Java, etc.

5. Diatoms are also used as food in some parts of the world.
7.2.3 Agar-Agar

It is a jelly-like substance, obtained from some genera of Rhodophyceue
It is universally used as a base for different culture media in laboratomies
for culturing many fungi, bacteria and some algae. It is often called sima ply
“agar”. Important agar-producing genera in dig'erent parts of the wourld
are Gelidium, Gracilaria, Ahnfeltia, Hypnea, Campylaephora, Pteroclaalia,

fgggguma, Gigartina, Chondrus and Phyllophora (Prescott 1969, Rouind
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7.2.7 Asa Source of Minerals

1. For manufacturing soap and glassware, ‘kelp’ has been used as a
source of soda.

Potash and iodine are still extracted from ‘kelps’, which are the
members of Laminariales of Phacophyceae,

Bromine (3-6%) is extracted from some red algae such as Polysipho-
nia, Rhodymenia, etc.

2.

3

4. On being carefully processed, ammonia and charcoal are prepared
5.

from kelps.
Some seaweeds are a rich source of iron, zinc, copper, manganese,
boron, copper, etc.

7-2-8 As F odder

Algae constitute a source of “permanent food” for many animals, specially
In coastal countries, These include mainly the members of Phaeophyceae,
Rhodophyceae and some green algae,
1. Laminaria, Sargassum, Fucus and Ascophyllum are used as fodder in
many areas of the UK and Japan,
2, Hens which feed on Ascophyllum-meal and Fucus-meal produce eggs
with increased iodine content,
3. Seaweed-meals also increase the butter-fat content of the milk in feed-
ing cattles. .
4. A fish named Tilapia uses only the members of Cyanophyceae and
Chlorophyceae as its food.
5. Many fishes depend for their food only on diatoms,
6. Stock-feed and commercial feed are regularly processed for many

cattles, specially sheep, from species of Laminaria, Ascophyllum and

Fueus.

7. The major food of many fishes, protozoans, crustaceans and many
other aquatic animals js being fprov'ided by planktonic algae.
8. Mc(zicré:cysris is used for cattle-feed because it is rich in vitamins A
and E.
9. Rhodymenia is a common cattle-food in France.
10. In Japan Pelvetia is used as a cow-feed.

7.2.9 Diatomite

It is actually the cell-wall material of diatoms. The economic importance of
diatoms and diatomite has been discussed in detail by Prescott mw) and
Round (1973). The siliceous deposits consisting of “sedimentary build up
of diatom frustules” is called diatomaceous earth (Bold and Wynne, 1978).
Actually, the diatomaceous earth is mounds of deposits of fossil frustules
of diatoms.

The diatomaceous earth’s mounds are white, firm, soft and light. Some
known diatomaceous deposits are 91.2 m or more in height, more than 1.6
km in length and even more than 608 m deep. They can be cut in big
blocks. The diatoms and diatomite may be used in many different ways, as
specified below:

I. They form a permanent food of many aquatic animals along with

some important fishes (Werff and Medded, 1984).
2. Cod-oil of the livers of many fishes was originally present in diatom

cells, from where it passed through the continuous food chain (Pres-
cott, 1969).
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7.2.10 As Fertilizer?

Beca i lements
f phosphorus, potassium and some trace e nents,
oo ::d;hgnpfng:;c:ogstgl regions of the world are used asalliemhdzig
Ware either mixed with some other organic materials or are allowe
rot in the field as such. '
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5. In some developed countries a concentrated extract of eren
" weeds is sold in market as a liquid fertilizer.

7.2.11 Antibiotics

An antibiotic, chlorellin, is obtained fron:i Chlorellll:g.fg‘il::e b:l::‘:ia:t;rglcsa‘i:;
stances, effective against gram- positive an 5ram-! gy P e
recorded from Ascophyllum nodosum, Rho lomela e veseadlon

i Pelvetia and Pofysxphoma: An antibiotic,
:ndin:(t’qsl:mng::;zrif ha: Liel: prepared fror_n a diatom Nitzschia palea. It
iss:a.id to be specially effective against Escherichia coli.

7.2.12 Other Medicines

“T'se-ko-Tsoi”, an antihelmitic drug, is prepared from a red alga Digenia

implex in South China. :

: r'I;‘Jr:::.oidin and sodium laminarin su]pléates, obtalmcd ai;.n;ort;l sio?sz dbi;ot';:
d as anticoagulant of blood. Some algae

?I!gaa:ﬁlg;: :tgethe diseases of kidney, urinary bladder and lungs.

*For a detailed discussion of algae in relation to soil fertility, see Shields and Durrell
(1964).
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Relation between algae and medicine has been discussed by Schwimmer

and Schwimmer (1964),

7.2.13 In Biological Research

In many physiological researches. speci lly i i igati
e » Specially in the investigation of photosyn-
usad.s he cultures of Chlorella, Scenedesmus, Anacystis, etc. are wi:!,:l‘y

7.2.14 In Sewage Disposal

Sewage consists mainly of domestic i i
; t ‘ and industrial wastes. It ¢ i
organic and inorganic constituents in dissolved or suspendegn::;?em'?‘gz

disposal of this sewage is mainly an aerobic process, and this oxygenation is

. . s ] ]

7.2.15 Algae and Land Reclamation

Land reclamation is effected mainly b i
y algae. After rains, the mem
?lﬂl;)::phyccae and Cyanophyceae develop and check soil erosion 33'553-’
ur hor burned soils. On the alkaline usar land of north India, extensive
tghrow‘t of blue-green algae was reported by Singh (1961). This increased
¢ nitrogenous content and ultimately made the soil satisfactorily fertile

7.3 NEGATIVE ASPECTS
7.3.1 Role in Water Supply

nella, Cyclotella Fragilaria, Melosira, Syn

s ; 3 } , €tc.; green algae such
Chlamydomonas, Volvox, etc ; and C anév lf s . . vy
Microcystis and Oscillatoria. YOROPYReRs shah el s

7.3.2 Death of Fishes and other Animals

Algae decay, and the decayed by-products are isonous
’ r to
other animals. Some of the algae liberate isl:)?:lous toxinsﬁgge:h?dwﬁnejre
making the latter unsuitable for some of t inhabiting animals. Microcys.
fis aeruginosa produces a toxin which is highly toxic to animals wlu{h
ingest this alga (Hughes et al., 1958). Gorham ( 1964) and Loeblich and
tI;oeglIécl:)l:lg 1l1 g?(?gvzgikji}ion the :ngae which are toxic to animals. According
, Microcystis toxica ins
and destructive liver poisonyknown."c PR SN L ot Ao
Deaths of fishes, shellfishes, some other i i i
hes, . aquatic animals an

even humap-belng are known because of ingestion of dinoﬂage!cllntﬁ?smn}::
;:f Gyr‘r‘ryadmiwn, Gonyaulax and Pyrodinium). Because of the dino gel-
kqh&:& “it has been estimated that in eight months one-half billion fish were

tlled in the Gulf of Mexico alone” (Prescott, 1969), Algae may also cause
the death of fishes and other animals by suffocation.
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Besides Microcystis, some other blue-green algae (Anabaena, Gloeotrichia,

Nodularia and Aphanizomenon) may also bring about. death to animals.
Deaths of sheep, horses, cow and even some birds have also been recorded

by drinking such infected waters. Prymnesium parvumis the most toxic
alga of Israeli ponds.

7.3.3 Death of Human-beings

Sometimes the algae become the main cause of the death of human-beings.
The endotoxin present in Gonyaulax catanella is harmless to the fishes
which ingest it, but it accumulates and ultimately causes death of the per-
sons who eat such fishes. Besides this, the water ““infected” by Microcystis
and Anabaena causes gastric trouble. Respiratory disorders are seen by
drinking water having Gymnodinium brevis.

Lyngbya and Chlorella are responsible for some skin-infections (Moikeha
and Chu, 1971). Some algae cause allergy in human-being (Bernstein and

Safferman, 1970).

7.3.4 Algae and Water-blooms

Sometimes some microscopic or semi-microscopic algae grow so profusely
that they form macroscopic and quite apparent bodies called water-bloom.
Besides causing suffocation to the animals living in that area, water-blooms
emit foul odour. They are also sometimes responsible for checking the speed
of the ships as much as 50%,. According to Harris and James (1974), they
liberate some substances which are deleterious to the aquatic animals.
Sometimes they deplete oxygen for the water animals at night because
thick growth of algae form a barrier between water and outer atmosphere.
Water-blooms are mainly formed by Cyanophyceae in freshwaters and

Dinoflagellates in sea.

7.3.5 Parasitic Algae

Some algae are even parasites on other plants or animals (Chapter 1). Fan
and Papenfuss (1959) reported four more red algal parasites occurring on
Gelidiales. They are Pterocladiophila hemisphaerica on Pterocladia lucida,
Gelidiocolax mammilata on Pterocladia, G. suhriae on Suhria vittata and
G. margaritoides on Beckerella pinnatifida.

Yadava (1952) also reported some new hosts (Mimusops hexandra and
Psidium guajava) of parasitic alga Cephaleuros from Bihar.

BIBLIOGRAPHY

A ARONSON, 8, (1973), Digestion in phytoflagellates, Lysosome in Biology and Pathology
(Ed. J.T. Dingle), North Holland Publishers, Amsterdam.
BernsTEIN, L. and R.S. SAFFERMAN (1970), Viable algae in house dust, Nature Lond.

227: 851-852.
BoLp, H.C. and M.J. WynnE (1978), Introduction to the Algae: Structure and Reproduc-

rion, Prentice-Hall of India, New Delhi. oy
Boney, A.D. (1965), Aspects of the biology of the scaweeds of economic importance,

Ady. Marine Biol. 3: 105-253. .
Dawson, E.Y. (1966), Marine Botany, an Introduction, Holt, Rinehart and Winston,

New York,



