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ABSTRACT
In the current global status, there is an urgent requirement to discover the alternative of fish food with maximum utility and
sustainability. There are diverse feed materials available in the market with nutritional values only. For the conservation of
existing resources, natural materials can play a vital role in the fulfillment of present demands with healthy environment;
algae are one of them. Algae are divided into several classes among which blue-green algae are of commercial importance
such as Spirulina, a filamentous blue-green microalga. Several studies have shown the high nutritional values of Spirulina
which alternatively reflect in the positive growth and production of different fish species. The above mentioned alga is also
known to increase the oxygen level of existing water bodies and decrease the level of pollution. Spirulina has occupied
significant place in the human food also. In African countries this alga is commercially harvested and used as rich protein
source in the human food. Moreover, Spirulina can be used in different industries such as fertilizers, medicine, poultry etc.
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INTRODUCTION
Spirulina are multicellular and filamentous blue-green
alga belongs to class cyanophyceae. It has gained
considerable popularity in the health food industry,
pharmaceuticals, supplement to aquaculture diets as
feeding material and various sectors. It is also consumed
as high calorie capsule in space.  Its growing demand is
because of its high nutritive value as having higher source
of vitamins, proteins and vital minerals. From ancient
times, it was eaten as raw and even now several countries
used it as raw food and processed food and capsules.
Spirulina grows in fresh-water as well as in marine
(Mohan et al., 2014).

The coiled shape of trichomes is characteristic feature of
Spirulina and is maintained only in a liquid culture
medium. The addition of gas filled vacuoles in the cells,
together with the coiling of filament, it appears like
floating mats on ponds/ lakes. The trichome of Spirulina
ranges from 50-500 μm in length and thickness is about 3-
4 μm. The fine structure and the chemical composition of
the cell walls of cyanobacteria are similar to those
of Gram-negative eubacteria, composed of peptide-glycan.
They are lysozyme sensitive hetero-polymer that confers
shape and osmotic protection to the cell, in addition to
other material not sensitive to lysozyme. Sphaeroplasts
produces by protoplast from several cyanobacteria even in
Spirulina.

FIGURE 1. Geographical representation of Global Production of Spirulina.
Mordor Intelligence, 2020.
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Protoplast was successfully isolated from S. platensis,
treated with large amount of lysozyme at 30 °C and under
illumination with 1450 lux/m2/second (Abo-Shady et al.
1992). It was easily digested by lysozyme because of
smooth, soft and without wall covering (Mohan et al.
2014). Spirulina contains maximum quantity of several
amino acid and beta-carotene. Spirulina provides huge
source of fatty and γ-linolenic acid which regulate to
hormones and body functions (Habib et al. 2008). It is an
agent of proteins, amino acids, polysaccharides, vitamins
B12, beta-carotene and several minerals with maximum

iron (Lorenz. 1999). Some common Spirulina species are
S. maxima, S. platensis and S. pacifica. The S. platensis is
most predominant species and commercially cultivated
worldwide whereas S. maxima is produced in the South
and Central American regions (Belay 2002; Kebede and
Ahlgren 1996). Major countries producing Spirulina are
namely, USA, Canada, Mexico, Germany, France, Spain,
Italy, UK, Netherland, India, China, Japan, Thailand,
Australia, New Zealand and some other countries of Latin
America (Figure 1 and 2) (Mordor Intelligence, 2020;
Mishra et al. 2008).

FIGURE 2. Global production commercially of Spirulina. Mishra et al. 2013.

FIGURE 3. Global increasing demand of Spirulina. Mordor Intelligence, 2020.

1.1. Habitat and contrasting features
The largest Spirulina lakes are found in Central Africa,
Texcoco, Chad, Niger and East Africa. Spirulina is mostly
grows in alkaline lakes where the commonly growing
micro-organisms is not able to survive (Kebede and
Ahlgren 1996). Short supplies of nutrients usually alter the
growth cycle of Spirulina in natural lakes. The growth rate
of algal population is very fast and they die off when
nutrients are worn out. A new seasonal cycle start when
decay algae release their organic nutrients lead to
increases the nutrients in the lakes.

Other then lakes, Spirulina also grows in soil, marshes,
freshwater, brackish water, seawater and thermal flow.
Good production of Spirulina is under alkaline, salt water
(>30 g/l) with high pH (8.5- 11.0), particularly when
optimum temperature. S. platensis and S. maxima grow
rich in highly alkaline lakes of Africa and Mexico.
Spirulina luxuriantly grows in lakes of Rift Valley of
eastern Africa, where pH scale counts close to pH 11.0
and with high concentrations of sodium carbonate. Under
control conditions, for the production of 1 litre of
Spirulina, 85- 270 gm of salt is used (Kebede and Ahlgren
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1996). Spirulina are capable to utilize ammonia even at
high pH soil or water (Sasson, 1997). Mostly Spirulina is
autotrophy (photosynthetic) and cannot survive in dark
media containing organic carbon compounds. Spirulina
help in reduces carbon dioxide in the light and yield
particularly nitrates. The main yielding product of
Spirulina during photosynthesis is glycogen (Sasson,
1997).
In laboratory, Spirulina is luxuriantly grown under 35°C-
37°C. in natural conditions, it seems that an increase in
temperature up to 39 °C for a few hours does not harm the

blue-green alga, or its photosynthetic ability. Thermophilic
or thermo-tolerant strains of Spirulina can be cultivated at
temperatures between 35° C and 40° C. Such a property
has the advantage of eliminating microbial mesophilic
contaminants. The optimum temperature for Spirulina is
15o C (day) and less than 10° C (night) (Richmond et al.
1988). The resistance of Spirulina to ultraviolet rays seems
to be rather high (Richmond et al. 1988). Both the species
i.e. S. platensis and S. maxima is used worldwide and their
production increases with their increase in demand in all
major industries.

FIGURE 4. Global producing demands of the species of Spirulina reported by Kunsel and Sumant, 2019 Kunsel and
Sumant, 2019).

2. Culturing methods of Spirulina spp.-
2.1. Natural production-
Basically commercial production of Spirulina cultures is
combining with paddle wheel.  Even, some species of
Spirulina has been harvested commercially from naturally
occurring populations. The use of soda water for
cultivation and harvesting of Spirulina was done in
Mexico. This process is called as “Semi-Natural
cultivation” and after three days algal biomass is found
maximum. After filtration, the algal biomass is spray-dried
after homogenization and pasteurization (Olguín, 1986). In
1973, Sosa-Texcoco Ltd., USA invested US$ 5 million per
year and continues till 1977 for the production of
Spirulina. They successfully had grown the first pilot plant
with production of 150 tones, and capacity of 300 tons per
year 12.0 hectare of natural ponds. This technique solves
the engineering problems arising from the increase in
production and to run the toxicological tests indispensable
before marketing the product (Olguín, 1986). Further this
technique was used by many countries such as Myanmar
for the production of Spirulina. In Twin Taung Lake,
Myanmar the production of Spirulina was produced with
larger quantity even more than 150 tones up to 10 year.
From this lake, 60 % was harvested from Lake Surface
and 40% was from outside the lake (Habib et al. 2008).
Spirulina harvested with buckets and help of boats, when
it reached the thick mat surface on lake in summer season
(Habib et al. 2008). After harvesting, collected alga was
dried and packed for the export to various areas like,
pharmaceuticals, food industries, beverages etc.

2.2. Artificial cultivation-
For the artificial cultivation, eight major environmental
factors influence the productivity of Spirulina viz.,
luminosity having 12 hour day and 12 hour night with
intensity of 4 lux; temperature with 30 °C; inoculation
size; stirring speed; dissolved solids (10–60 gm/ litre); pH
in range of 8-10.5; water quality and macro- micronutrient
(Ciferri, 1983; Ayala, 1998). The harvesting, processing
and packaging of Spirulina has following stages:
1. Filtration and cleaning. For filter to need a nylon in

water pond.
2. Pre-concentration: After collection of Spirulina is wash

for decrease the amount salt content.
3. Concentration of Spirulina: Eradicate large amount of

interstitial water present in the algal filament.
4. Neutralization: To neutralize the biomass with the

addition of acid solution.
5. Disintegration: To break down trichomes by a grinder.
6. Spray-drying dehydration: It has a great money value

which deals with approx. 25 + 5 percent of total
production cost.

7. Packing of Spirulina: Plastic bags are used for sealing
the dried Spirulina to avoid hygroscopic actions.

8. Storage: Stored in fresh, dry, unlit, pest-free and
hygienic storerooms to prevent Spirulina pigments
from deteriorating (Ayala, 1998).

3. Applications of Spirulina sp.-
Spirulina comprises various fields and makes it most
valuable species in the earth. Some various applications of
Spirulina such as fish feed, fertilizer, food, space food,
animal feed, additives, pharmaceuticals, anti-oxidant and
anticancer, etc. are mentioned below (Figure 5 and 6).
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FIGURE 5. Various applications of Spirulina

Figure 6. Growing demands of Spirulina in various industries (Kunsel and Sumant, 2019).

3.1. Use of Spirulina in Aquaculture-
Spirulina is low cost feed material compare to others of
animal origin. In China Spirulina is use to aquaculture
feed especially in Prawn (Penaeus monodon) for their
boost for growth, immunity. Spirulina feed is used for
decrease time of cultivation and mortality and increase
shell hardness of scallop.
Feeding on Spirulina helped to improve disease resistance
of high value fish resulting in an improvement in their
survival rate from 15- 30% (Ghaeni, 2010). 37.7%
survival rate of Abalone (Haliotis midae) fish help of
Spirulina feeding material (Department of Food, 2011). It
has been used as a supplement in green tiger prawn larvae
diet (FAO, 2012). Also effect of Spirulina platensis meal
has been evaluated as feed additive on growth and survival
of Litopenaeus schmitti (shrimp) larva (Yoshimatsu and
Hossain, 2014). Each year, the amount of fish produced
around the world increases, which contributes to several
environmental impacts such as the disposal of effluents
without treatment in the environment (FAO, 2012).
The aquaculture is an activity that requires a large volume
of water because every year millions tons of fishes are
produced around the world by FAO, 2012 (FAO, 2012).

Therefore, a considerable amount of residual waters is
produced (Turcios and Papenbrock, 2014). Because it is an
expanding activity, the aquaculture has caused several
environmental problems, such as: soil and marine habitats
degradations; chemical pollution; danger to biodiversity
by the introduction of exotic species; reduction of the
immune-biological resistance of the fishes; spread of
diseases; mortality of aquatic organisms; several changes
in water bodies; as well as economic damages in fishing
industry (Turcios and Papenbrock, 2014). Fish is playing
an important dietary animal protein source for human
nutrition.
According to nutritionists, fish is an excellent substitute of
protein for red meat, which contains all the essential
amino acid (methionine, cystine, lysine, threonine,
tryptophan, arginine, isoleucine, valine, histidine,
phenylalanine etc.) and minerals viz., iodine, phosphorus,
potassium, iron, copper and vitamin A and D in desirable
concentrations (Sandhu, 2005). It serves as valuable
source of protein to a healthy diet because of its low
carbohydrate and unsaturated fat, especially Omega 3
contents (Razvi, 2006). Bangladesh became global fish
producing giant with approximately 4.1 million metric
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tons. In an average, 28% inland water and 16 % was
contributed by marine water (Department of Food, 2011).
The main constrains in aquaculture are seed and feed. Fish
feed generally constitutes 60-70% of the operational cost
in intensive and semi- intensive aquaculture system (Singh
et al. 2006). Fish meal (FM) for aquatic animals such as
fishes, provide good source of high protein content with
balanced amino acids, vitamins and vital minerals. From
all these unique mixture makes the fish meal as a highly
potential dietary which is easy to digest by the fishes
(Tacon, 1993). The rapid growth of aquaculture has
resulted in higher demand for FM and consequently its
high price is expected to be further increased by
continuous growth in its requirement (Hardy and Tacon,
2002). Furthermore, sustainability of FM production from
wild fish is questionable (Naylor et al. 2000).
Spirulina provide the high nutritive feed material to fishes
and aquatic animals which are very low cost and eco-
friendly. This makes the Spirulina most valuable and
affordable for aquaculture with its sustainable fish farming
(Higg et al. 1996). And it has been found that the alga can
be used as an alternative source of protein and can also be
used to improve the color, flavor and quality of meat (Al-
Badri, 2010; Nakagawa et al. 2007).
In recent years, food security is becoming serious issue
with rapidly increasing world’s population. The global
population has increasing and, in order to maintain current
level of per capita consumption of aquatic foods, the world
will require an additional 23 million tons by 2020 (Haque
and Gilani, 2005). This additional supply will have to
come from aquaculture (FAO, 2012). Conventional
agriculture has not the ability to supply enough food
therefore, new alternative and unconventional food
sources have to be searched to feed this much crowded
world. Increasing practice of aquaculture can be solution
for producing more fish meet up the protein requirement
of this large population of the world. For that we need to
produce more fish with less feed cost. It is suggested that
the increased use of plant protein in fish diets can reduce
the cost of FM and feeds (Lim and Lee, 2009).
Use as Bio-fertilizer-

In 1981 the FAO documented the possibilities of
cyanobacteria replacing chemical fertilizers and rebuilding
the structure of depleted soils (FAO, 1981.). In India,
cyanobacteria are grown in shallow earthen ponds. After
pond water evaporates, the dry algae are scooped and sell
to rice farmers. Near about 22 % production of Spirulina
was done in India. Spirulina is source of biological
nitrogen with low cost compare to chemical fertilizer.
These are also help in production of rice crop. An alga
used in place of chemical fertilizer and it is benefits per 25
to 30 acre. Algae are used to reduction an equal amount of
chemical fertilizer. Spirulina can be potent as well as low
cost bio-fertilizer and can be used in several crops.
S. platensis with DAP and applied on tomato seedlings
shown growth promotion much higher as compared with
its singly treatments as well as control (Zeenat et al.
1990). Biological nitrogen is most important as compared
to inorganic nitrogen because biological nitrogen also
provides the other nutrients as well as carbon component
directly to plant and help in its growth.
Spirulina contains 10% N w/w (high percentage), and
other macro- and micro-nutrients which are slowly
released under normal soil conditions, and increases
fertility (Banerjee and Deb, 1996). Spirulina is used as
bio-fertilizer in rice field (Prasanna et al. 2008). Yanni and
Abd El-Rahman (1993) stated that rice performance (as
assessed by plant height, productive tillers, grain and straw
yields and their N-contents and fertilizer N-use efficiency)
was enhanced by inoculation with Spirulina platensis
along with urea fertilizer at 36 or 72kg N ha−1 rather than
108 kg N ha−1 without inoculation (Yanni and Abd El-
Rahman, 1993). Ali and Mostafa (2009) showed that
increasing grain and straw yield, plant height, number of
capsule/ plant, number of branches/ plant, seed weight/
plant and 1000 seed weight of sesame plants when
Spirulina algae was used as bio-organic fertilizer (Ali and
Mostafa, 2009; Abd El-RheemKh et al. 2015).
Researchers also found that Spirulina helps in reducing the
pollution in water and soil contaminated with DDT and
several heavy metals (Figure 7). Spirulina growing singly
as well as grown under stress of DDT showed significant
growth (Kurashvili et al. 2018).

FIGURE 7. Spirulina helps in reducing water pollution (Kurashvili et al., 2018).
3.2. Edible or food for human-
High amount of proteins, vitamins and minerals were
found in Spirulina which help in biological active of living
organism (Becker, 1994). Cell wall of Spirulina is made

up of polysaccharide which digestibility of 86% directly
absorbed by the human body.  Both pills and capsules are
made from dried Spirulina. For example in China, Wuhan
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Botanical Institute, reported that the oral intake of
Spirulina pills (10 gm/day) was able to increase the
haemochrome level in females as well as lung capacity in
juveniles. There were no effects found on males (Li,
1995). In Viet Nam, culturing was started in 1980 by
Nguyen et al. (1980) and mass production was done by
Kim (1990) (Nguyen et al. 1980; Kim, 1990). S. platensis
powder and tablets were found to be increasing the
lactation in mothers.
Another promising result was found that infants and
children were cured from malnutrition when treated with
Spirulina powder. It also helps in curing the arthritis, heart
disease, obesity and zinc deficiency (Henrikson, 1989). An
experiment was conducted on 20 males and 20 females in
Coimbatore, India and found significant reduction in blood
glucose levels due to supplementation in diet with
Spirulina (Anuradha et al. 2001). Spirulina used in various
food products such as granola bars, pastalina, candy, rich
protein flour, soya milk, noodles, cheese, etc. (Vonshak.
1990). As little as 10 gm a day of Spirulina brings rapid
recovery from malnutrition, especially in infants.

3.3. Spirulina as Super food-
Spirulina is truly an amazing food, full of nutritional
wonders and can be used as a “Super food” in earth or in
space (Moorhead et al. 2006). It is, therefore, a potential
therapeutic agent for treating oxidative stress-induced
diseases (Makhlouf and Makhlouf, 2012). Researchers
found that the Spirulina have therapeutic properties such
as reducing cholesterol level in blood, protect against
some serious cancers, enhances the immune system,
increasing the lactobacilli in intestine, reduction of
nephro-toxicity by heavy metals and drugs, radiation
protection, reduction of hyperlepidemia and obesity. Other
Spirulina products are formulated for weight loss and also
use as an aid for quitting drug-addictions (Choonawala,
2007). Because of these highly nutritive, Spirulina were
widely used as space food in the form of capsules
(Choonawala, 2007). Spirulina comprises all major
nutritive contents which are needful for the development
of human body. The major constituents which found on
Spirulina are, Proteins; minerals, vitamins, poly-
saccharides, glycogens and fatty acids (Figure 8).

Figure 8. Major constituents in Spirulina.  Mishra et al., 2013.

3.4. Medicinal use of Spirulina-
Research on Spirulina health benefits has been far-
ranging. In addition to antioxidant and anti-inflammatory
effects other potential health applications are: (a)
protection of the liver and kidneys; (b) improvement of
blood quality and prevention of anemia; (c) benefits for
diabetes; (d) reduction in blood pressure; (e) removal of
heavy metals from the body; (f) radioprotection; (g)
prevention of liver and renal toxicity; (h) antioxidant
action; (i) immune protection and (j) relief in allergic
reactions (Capelli and Cysewski, 2010; Desai and
Sivakami, 2004).
3.5. Spirulina as Antioxidant-
The specific character found in Spirulina is antioxidants
which are help to reduce free radicals. Free radicals are
harmful for health.  Free radical is unstable products of
cell, which is responsible for destroy and death to related
cells. Oxidative stress directly or indirectly leads to
various disorders like diabetes, atherosclerosis, rheumatoid
arthritis, recurrentaphthous stomatitis, cancer, etc. (Lobner
et al. 2008). Spirulina is a natural antioxidant together
enlarge amount of protein. The optimum amount of beta-
carotene and tocopherol were found in Spirulina. These
antioxidants help to body protection for oxidative stress
(Lobner et al. 2008).

Spirulina also have an iron chelating property. It can
reduce the toxic amount of iron content in neuroblastoma
cells under iron induced oxidative stress (Mittal et al.
1999). Geriatric patients administered Spirulina for 16
weeks showed a remarkable improvement in the
antioxidant potential, as measured by the increased levels
of antioxidant status in plasma of these individuals
(Trushina et al. 2007). A double-blinded, placebo
controlled study performed on individuals after exercise,
showed decreased amount of creatine kinase, (an indicator
of muscular breakdown) when they were supplemented
with Spirulina. Moreover, their exhaustion time in the
treadmill exercise increased by 52 seconds. This could be
explained by the antioxidant potential of Spirulina
(Trushina et al. 2007).
3.6. Role of Spirulina in Immunity-
Spirulina is protected and boost immunity and resistance
to viral infections. Spirulina activates the cells of innate
immune system which leads to enhance components of the
mucosal and systemic immune system. Several pre-clinical
animal studies have shown good immune stimulatory
effects in a variety of species. Besides from human,
Spirulina are able to induce the immune stimulations in
chickens, mammals and fishes. It helps in enhancing the
resistivity to several diseases as well as increases the
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haemopoieses capacity and production of antibiotics and
cytokines. Spirulina has also been shown to activate
macrophages T and B cells (Blinkova et al. 2001).
Spirulina releases the some sulfo-lipids which found
effective against HIV, Herpes virus and influenza virus,
etc. as well as also positively helps in inhibiting
carcinogenesis (Khan et al. 2005). Spirulina is
supplementary cure for many disease, these are proved by
experiment (56 Batista et al. 2010). Spirulina is used for
feed, human food and some biochemical products since
1980s. After chemotherapy and radiotherapy Spirulina
capsules is used in lowering blood lipid level and maintain
immune system (Vedi et al. 2013).
3.7. Spirulina used against Hyperlipidemia-
The antioxidant activity of S. maxima has been evaluated
against lead acetate-induced hyperlipidemia and oxidative
damage in the liver and kidney of male rats. It was found
that Spirulina helps in prevention of lead acetate and
decreases the level of heavy metal toxicity in liver and
kidney followed by increasing the antioxidant activity
(Batista et al. 2010). On the other hand, S. maxima
succeeded to improve the biochemical parameters of the
liver and kidney towards the normal values of the Control
group (Sudha et al. 2011). It was observed that Spirulina
helps in retarding the blood pressure and decreases the
plasma lipid concentrations. It also decreases the
lipoprotein cholesterol compounds in the blood and cell

(Sudha et al. 2011). It has also been shown to indirectly
modify the total cholesterol and high density lipoprotein
cholesterol values. A water extract from Spirulina may
inhibit the intestinal absorption of dietary fat by inhibiting
pancreatic lipase activity (Ahsan et al. 2008).
3.8. Spirulina used as Anti-Cancer and Immune System

Effects-
Chemotherapy is one of the main treatments used to cure
cancer. Besides that, a group of drugs are used to kill or
inhibit the growth of cancer cells (Thomas, 2010). These
drugs are associated with toxicity, which at best is
unpleasant and at worst may threaten life. Many side
effects of chemotherapeutic drugs include hair loss, mouth
sores, diarrhea, nausea and vomiting, loss of appetite and
fatigue (Thomas, 2010). Hence new anticancer agents
should be investigated from various resources.
Spirulina preparations increase phagocytic activity of
macrophages and stimulate antibodies and cytokines
production. It may also facilitate lipid and carbohydrate
metabolism (Thomas, 2010). Researchers found that the
Spirulina activated the NK cells, showed many advantages
in which major role reported that these NK cells with
combinations of BCG- cell wall skeleton enhanced the
anti-tumor immunotherapy (Jimenez et al. 2003). As a
result, in humans, Spirulina acts directly on myeloid
lineages and either directly or indirectly on NK cells
(Khan et al. 2005).

TABLE 1. Biological effects of Spirulina with its bio-active components
Biological
Properties

Specific Effects Bioactive Component Ref (s).

Anticancer Repairing of damaged DNA Polysaccharides (Lorenz. 1999)
Selective Inhibition of Cyclooxygenase-2 C-phycocyanin (Soheili and Khosravi-Darani .

2011)
Helps in induction of G1 cell phase arrest,
Apoptosis of MCF-7 breast carcinoma
mediated by mitochondrial cells in
human.

Selenium enriched
Spirulina

(Demir and Tükel. 2010)

Antiviral Blocking virus adsorption and penetration
into vero cells

Calcium spirulan sulfated
polysaccharide)

(Habib et al. 2008; Cohen. 1997;
Parages et al. 2012).

I Inhibition of the DNA polymerase
activity

Sulfolipids (Hayashi et al. 1996 )

Inhibition of enterovirus 71-induced
cytophtic effect, viral plaque formation
and viral-induced apoptosis

Protein- bound pigment
allo-phycocyanin

(Gershwin and Belay. 2008)

Antibacterial Fatty acids e.g. GLA (Romay et al. 2003; Bermejo et al.
1997; Downham and Collins. 2000;
McCarty. 2007; Clement. 1975).

Metallo-
protective

Inhibiting lipid peroxidation, scavenging
free radicals, enhancement of the activity
of GSH peroxidase and superoxide
dismutase

Antioxidant components (Petkov and Furnadziev. 1988;
Sharma et al. 2011; Watanabe and
Miyamoto. 1991; Van-den-Berg et
al. 1991; Kumudha et al. 2010).

Antioxidant Metal-chelating activity, free radical
scavenging activity

Carotenoids, vitamin E,
Phycocyanin and
chlorophyll

(Mosulishvili et al. 2002; Romaris-
Hortas et al. 2011; Shaughnessy et
al. 2002).

Immuno-
stimulant

(Grawish. 2008; Reddy et al. 2000;
Fournier and Gordon. 2000).

3.9. Spirulina used as Food Additives-
Since many of the existing blue-green algae species are
known to produce toxin. It is very important to clarify the
specific species used for human consumption as in all
likelihood. There is a danger of species- substitution and/
or contamination of Spirulina with other cyanobacteria.

Spirulina is used in many countries with various forms of
food products and as additives.  Several food items are
soups, sauces, pasta, snack foods, instant drinks and other
recipes completely made from powdered Spirulina
(Syahril et al. 2011).  For example, instant noodles, stylish
noodles, nutritious blocks, beverages and cookies (Syahril
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et al. 2011). In addition micro-algal biomass has been
studied in several food products oil-in-water emulsions,
vegetable puddings, biscuits and pastas.
The effect of micro-algal concentration on the products
color parameters was investigated, as well as its stability
through the processing conditions and along storage time
(Patro et al. 2011). Due to its blue green colour, many
food items were sprayed with it to make attractive. It is
also added to many food items such as shakes, jellies,
biscuits or cakes (Nikodemusz et al. 2010). These
cyanobacteria were mixed with wheat flour to make pasta
with is delicious as well as highly nutritive (Nikodemusz
et al. 2010).
3.10. Use of Spirulina in Poultry
About one third of the world consumes feed production for
poultry. Spirulina as new green market creates major
challenges to synthetic poultry feeds manufacturers to
formulate feeds using high quality components (Ross and
Dominy, 1990). Spirulina is one of the high quality natural
feed additives that can be used in animal and poultry
nutrition. Researchers found that hens fed with Spirulina,
were enhanced in their egg productive and shown well
organized reproductive performances as compared to
control hens (Nikodemusz et al. 2010; Ross and Dominy.
1990.). Moreover, Takashi (2003) and others researchers
found that egg yolk color was significantly improved by
the addition of Spirulina to laying hen diets (Takashi.
2003; Chirasuwan et al. 2008).

4.0. CONCLUSION
Spirulina belongs to blue-green algae and can be identified
by its helical filaments, used since Aztec civilization. It
refers to the desiccated biomass of Arthrospira spp., being
used in space mission by NASA. They are consumed as
food material in a large scale by different organisms due to
high nutritional value. In the present review, we tried to
focus little about different potentials of Spirulina, its
properties, aspects with their bioactive compounds. In
nutshell it can be concluded that this cyanobacterium is
having the capacity of ruling from earth to sky.
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