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Debra McDonald PhD (HONS I) 
Démac Wildlife Nutrition

Healesville, Victoria 3777 

Introduction

Spirulina is a concentrated source of many important nutrients including the B vitamins, $-
carotene, (-linolenic acid, calcium, iron, magnesium, manganese, potassium, selenium, zinc,
bioflavanoids and protein.  While promoted as a super food for humans for a number of years, its
potential benefits for birds have only recently been explored.  Its popularity as a nutritional
supplement for birds is increasing, with a number of commercially formulated products now
containing spirulina.    The chemical composition and potential benefits for birds are explored in
more detail.

What is Spirulina?

Spirulina (spy-rool-ee-na) is a planktonic blue-green algae (cyanobacteria) found in warm alkaline
volcanic lakes.  Wild spirulina sustains flocks of flamingos in the alkaline East African Rift Valley
Lakes, with the most common commercially available species Spirulina maxima and S. platensis.
It has a soft cell wall composed of complex sugars and protein and differs from other algae in that
it is easily digested.  It is not to be confused with chlorella, a green microalgae with cell walls
composed of indigestible cellulose, that does not possess the same antiviral, anticancer and immune
stimulating properties of spirulina.

Spirulina is a Rich Source of Protein

Spirulina is one of the richest sources of protein (65%) compared to eggs (50%), brewer’s yeast
(50%), soybeans (40%) dried skim milk (35%) and beef (45%).  The proteins of spirulina are
complete in that they contain all eight essential amino acids plus ten nonessential ones.  In this
regard, spirulina is similar to animal protein but does not contain saturated fats or residues of
hormones and antibiotics that are common in meats.  However, because spirulina is usually taken
as a supplement (less than 1%) it is unlikely to contribute significant amounts of protein to the
overall diet.

Phycocyanin

The deep colour of spirulina is derived from the green pigment of chlorophyll, with the blue from
the polypeptide phycocyanin.  Phycocyanin is structurally similar to $-carotene and thought to
enhance the immune system through stimulation of stem cell production in bone marrow.  It is a
potent free-radical scavenger (hydroxyl and peroxyl radicals) and inhibits microsomal lipid
peroxidation.



54 Debra McDonald: Association of Avian Veterinarians, Australian Committee

Phycocyanin stimulates haematopoiesis, emulating the renal hormone erythropoietin (EPO) that
regulates bone marrow stem cell production of red blood cells.  Phycocyanin also regulates
production of white blood cells, even when bone marrow stem cells are damaged by toxic
chemicals or radiation.

Renal Toxicity

Renal toxicity in rats caused by pain relievers (para-Aminophenol) and anticancer medication
(Cisplantin) is significantly reduced by phycocyanin extracts of spirulina (Fukino et al 1990).    It
plays a protective role against renal failure caused by mercury and certain pharmaceutical drugs
and may be applicable to the reduction of general renal dysfunction (Yamane et al, 1988).

(-linolenic Acid

(-linolenic acid (GLA) is found in the seeds of a few flowers, with spirulina the only green food
rich in this fatty acid.  GLA stimulates growth in some animals and acts as an anti-inflammatory,
sometimes alleviating symptoms of arthritic conditions and diabetic neuropathy.  It stimulates the
production of prostaglandins, which regulate growth and function of the heart, blood and
musculature.  Cells deficient in GLA are fragile and subject to a variety of degenerative diseases.
GLA may prevent dietary hypercholesterolemia and arteriosclerosis, lowering plasma triglycerides
and LDL cholesterol and increasing HDL cholesterol (Nayaka et al, 1988).  Diet induced fatty liver
in spirulina is rapidly reversed in rats supplemented with spirulina (Kato and Takemoto, 1984).

Antioxidants

Spirulina is a concentrated source of antioxidants such as vitamins C/E and the B complex that
counter damaging free radicals.  Minerals such as manganese, copper and selenium, sulfo-
glycolipids and various polysaccharides also contribute to the antioxidant system.  The major
carotenoids of spirulina include $-carotene, $-cryptoxanthin and zeaxanthin.  Spirulina also has the
highest concentration of evercetin found in a natural source, which possesses potent antioxidant
and anti-inflammatory properties that alleviate symptoms of sinusitis and asthma in humans.

Vitamins

Vitamin B12

Spirulina is one of the richest sources of vitamin B12.  However, most of this vitamin is in a form
that is unavailable to humans and it is possible that it is also unavailable to birds.

Vitamin A

The high concentration of $-carotene makes spirulina a valuable source of provitamin A.  Studies
of vitamin A nutrition of cockatiels indicate that 2.4 mg/kg $-carotene is sufficient to support
vitamin A requirements in this species (Koutsos and Klasing, 2002).  This can be achieved by
supplementing diets with approximately 0.15% spirulina.

Minerals

Spirulina is a concentrated source of calcium (0.7%), iron (1,000 mg/kg) and zinc (30 mg/kg).
These minerals are chelated to amino acids, increasing their bioavailability.  However, because of
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the low supplementary concentrations, the contribution of these nutrients to the overall dietary
nutrient composition is minimal. 

Polysaccharides

Calcium Spirulan

Calcium Spirulan (Ca-SP) is a polymerised sulfated polysaccharide unique to spirulina (Koslenko,
1988), with potent antiviral properties (Hayeshi et al, 1996).  The polysaccharide is composed of
rhamnose, ribose, mannose, fructose, galactose, xylose, glucose, glucuronic acid, galacturonic acid
sulphate and calcium.  

Antiviral Properties of Calcium Spirulan

When attacking a cell, a virus first attaches itself to the cellular membrane.  While Ca-SP does not
possess viricidal properties, nor does it interfere with adsorption to host cells, it inhibits replication
of several enveloped viruses by selectively inhibiting the penetration of the virus into host cells.
The virus is stuck, unable to replicate and is eventually eliminated by the body’s natural defences.

Anticancer Properties of Calcium Spirulan

Some common forms of cancer are thought to be a result of damaged cell DNA running amok,
causing uncontrolled cell growth.  A system of Endonuclease enzymes repair the damaged DNA
and keep cells alive and healthy.  When these enzymes are deactivated by radiation or toxins, errors
in DNA go unrepaired and cancer may develop.  The unique polysaccharides of spirulina enhance
cell nucleus enzyme synthesis and repair activity.

Stimulation of Microfloral Populations

Maintaining healthy populations of beneficial intestinal flora such as Lactobacillus spp. and Bifidus
spp. reduces potential invasion from opportunistic pathogens such as E. coli and Candida albicans.
Spirulina stimulates the growth of beneficial gut flora and increases levels and absorption of caecal
vitamin B1 (Tokai et al, 1987).

Summary

In summary, spirulina is a concentrated source of a variety of nutrients, having potent antiviral,
anticancer and immune stimulating properties.  Supplementation rates of up to 1% enhance disease
resistance potentials, with 0.15% sufficient to support provitamin A requirements in cockatiels.

References

Fukino, H. et al (1990) “Effect of spirulina on the renal toxicity induced by inorganic mercury and
cisplatin.”  Eisei Kagaku 36:5.

Hayeshi et al, (1996) “Calcium Spirulan, an inhibitor of enveloped virus replication, from a blue-
green alga spirulina.” Journal of Natural Products. 59:83-87.



56 Debra McDonald: Association of Avian Veterinarians, Australian Committee

Kato, T. and Takemoto, K. (1984) “Effects of spirulina on hypercholesterolemia and fatty liver in
rats.” J. Japan Nutr. Foods Assoc. 37: 323.

Koslenko, R. and Henson, R.H. (1988) “Latest Scientific Research on Spirulina: Effects on the
AIDS Virus, Cancer and the Immune System.” www.spirulina.com/SPLNews96.html

Koutsos, E.A. and Klasing, K.C. (2002) “Vitamin A nutrition of cockatiels.” Joint Nutrition
Symposium, Belgium.

Nayaka, N. et al. (1988) “Cholesterol lowering effect of spirulina.” Nutrition Reports International
37(6): 1329-1337

Tokai, Y. et al, (1987) “Effects of spirulina on caecum content in rats.” Chiba Hygiene College
Bulletin. 5(2).

Yamane, Y. et al (1988) “The effect of spirulina on nephrotoxicity in rats.”  Ann. Symp. Pharm Soc
Japan. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


