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�� Domain:Bacteria Domain:Bacteria 

Phylum:Cyanobacteria Phylum:Cyanobacteria �� Phylum:Cyanobacteria Phylum:Cyanobacteria 

�� Class:Chroobacteria Class:Chroobacteria 

�� Order: Order: Oscillatoriales Oscillatoriales 

�� Family:Phormidiaceae Family:Phormidiaceae 
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�� SpirulinaSpirulina is a food supplement composed of two is a food supplement composed of two 
species of species of cyanobacteriacyanobacteria, , ArthrospiraArthrospira platensisplatensis and and 
ArthrospiraArthrospira maxima.maxima.
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Why cultivating Why cultivating SpirulinaSpirulina

OrganismOrganism Mass DoublingMass Doubling

Bacteria and yeastBacteria and yeast 1010--120 min120 min

Mold and algaeMold and algae 22--6h6h

Grass and some plantsGrass and some plants 11--2 wk2 wk

chickenschickens 22--4 wk4 wk

PigsPigs 44--6 wk6 wk

CattleCattle 11--2 mo2 mo

peoplepeople 0.20.2--0.5 yr0.5 yr



SpirulinaSpirulina has big resources advantages over conventional food and has big resources advantages over conventional food and 
meat production.meat production.

Land and water needed to produce Land and water needed to produce spirulinaspirulina protein is much less.protein is much less.



SpirulinaSpirulina has big resources advantages over conventional food and has big resources advantages over conventional food and 
meat meat production.production.  Land Land and water needed to produce and water needed to produce spirulinaspirulina

protein is much less.protein is much less.
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- United Nations World Health Organization 
(WHO),Geneva ,Switzerland June 8th,1993
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SpirulinaSpirulina contains:contains:

Vitamins Vitamins and Enzymes of and Enzymes of SpirulinaSpirulina: : Vitamin A (beta carotene), 
Vitamin B1 (Thiamin), Vitamin B2 (Riboflavin, Vitamin B3 (Niacin), Vitamin B6, Vitamin 
B12, Inositol, Folic Acid, Pantothenic Acid, and an anti oxidant enzyme activity called 
Superoxide Dismutase.

CarotenoidsCarotenoids and Phytonutrients found in and Phytonutrients found in SpirulinaSpirulina are: are: 
Beta-carotene ,Zeaxanthine, total carotenoids including carotenes, Phycocyanin-crude, 
and C-Phycocyanin.

••ββ--carotene as food carotene as food colourcolour and proand pro-- vitaminvitamin--AA
••PhycocyaninPhycocyanin--water soluble pigment (water soluble pigment (LinaLina Blue)Blue)
Spirulina’sSpirulina’s minerals are: minerals are: Calcium, Magnesium, Iron, Phosphorus, 
Potassium, Sodium, Manganese, Zinc, Boron, Copper, and Molybdenum.

FattyFatty AcidsAcids presentpresent inin itit areare:: Gamma Linolenic (GLA), Essential
Linolenic, Dibomegamma Linolenic, Palmitoleic, Oleic, Myristoleic, Palmitic Acid, Myristic
Acid, Straric Acid, Arachidonic Acid, and Bohemic Acid.













ChimecalChimecal anylsisanylsis of of SpirulinaSpirulina







Comparison between Spirulina and some foodComparison between Spirulina and some food



Comparison between Spirulina and some foodComparison between Spirulina and some food



FoodFood Protein (%)Protein (%) Usable Protein Usable Protein 
(%)(%)

Dried eggs Dried eggs 4747 4444
SpirulinaSpirulina 6565 3737
Dried skimmed milk   Dried skimmed milk   3636 3030


رو�
�� وا
6ذ
� ا
	رى  ��

رو�
�� وا
6ذ
� ا
	رى  ���ر�� �
ن ���� ا��رو�
ن /. ا��
��ر�� �
ن ���� ا��رو�
ن /. ا�
وأ
�� ��دل ا
��A�دة �ن ا��رو�
ن وأ
�� ��دل ا
��A�دة �ن ا��رو�
ن 

Dried skimmed milk   Dried skimmed milk   3636 3030
Soy flour Soy flour 3737 2323
Fish Fish 2222 1818
Chicken Chicken 2424 1616
Beef Beef 2222 1616
Peanuts Peanuts 2626 1010





Health benefits from Health benefits from SpirulinaSpirulina are mainly dueare mainly due
to some major bioactive componentsto some major bioactive components::

••PhycocyaninPhycocyanin

••SpirulanSpirulan ((sulphatedsulphatedpolysaccharide : polysaccharide : ••SpirulanSpirulan ((sulphatedsulphatedpolysaccharide : polysaccharide : 
rhamnoserhamnose ((5252%), %), uronicuronic acids (acids (1616%)%)
••ImmulinaImmulina (High MW polysaccharide(~(High MW polysaccharide(~107107) ;) ;
rhamnoserhamnose ((3535..44%)%)
••Gamma Linolenic acid (GLA)Gamma Linolenic acid (GLA)
(ω(ω--6 6 PUFAPUFA))
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  ((ChronakisChronakis ،،20012001.Biores.Technol..Biores.Technol.77 77 ::19 19 -- 2424).).
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Earthrise Nutritionals in Imperial Valley California Earthrise Nutritionals in Imperial Valley California 
USA. USA. CyanotechCyanotechon the Kona Coast, Hawaiion the Kona Coast, Hawaii



BoonsomBoonsomSpirulina Farm near Chiang Mai Thailand. Spirulina Farm near Chiang Mai Thailand. 
Parry Parry NutraceuticalsNutraceuticals spirulinaspirulina ponds in India.ponds in India.
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Earthrise Farms - California



Some of the largest Chinese Some of the largest Chinese spirulinaspirulina farms are on Hainan farms are on Hainan 
Island. Also in Island. Also in YaeyamaYaeyama on Okinawa Island, Southern Japanon Okinawa Island, Southern Japan
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ParametersParameters RangeRange OptimaOptima

Temperature ( °C) 16-27 18-24

Salinity (g.l -1) 12-40 20-24

Light intensity 1,000-10,000 2,500-5,000
(lux)

1,000-10,000
(depends on 
volume and 

density)

2,500-5,000

Photoperiod 
(light: dark, 
hours)

16:8 (minimum)
24:0 

(maximum)
pH 7-9 8.2-8.7
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SpirulinaSpirulina itself has been around at itself has been around at 
least least 33..5 5 billion years.billion years.

••BlueBlue--green algae like green algae like SpirulinaSpirulina are are 
probably responsible for our atmosphere probably responsible for our atmosphere 

becoming oxygenbecoming oxygen--rich during the rich during the becoming oxygenbecoming oxygen--rich during the rich during the 
ArchaeanArchaeanand and ProterozoicProterozoic Eras, allowing Eras, allowing 

organisms as we know them today to organisms as we know them today to 
flourish.flourish.

••They are the likely ancestors of all modern They are the likely ancestors of all modern 
plants.plants.




ف وإ��	راج A+ج و��م �زر�� و�(�) ;��

ف وإ��	راج ��وذج ��(�A+ج و��م �زر�� و�(�) ;��
��وذج ��(�
��

رو���

رو�
��ا��واد ا��A��� �ن ا��
ا��واد ا��A��� �ن ا



 (

ف و�(�A+ج و��م �زر�� و�(�) ;��

ف و�(�
) ��وذج ��(�A+ج و��م �زر�� و�(�) ;��
��وذج ��(�
��

رو���

رو�
��ا��
ا




رو�
�� "م ���
ف ���رزاز �A+ا�� ��

رو�
�� "م ��وذج �7ر!� ���	دم طر���
ف ���رزاز �A+ا�� ��
��وذج �7ر!� ���	دم طر

فA+7رة ��د ا����� (

ف�����?� ��ت �AرA+7رة ��د ا����� (
��?� ��ت �Aر���




رو�
�� "م ���
ف ���رزاز �A+ا�� ��

رو�
�� "م ��وذج �7ر!� ���	دم طر���
ف ���رزاز �A+ا�� ��
��وذج �7ر!� ���	دم طر

فA+7رة ��د ا����� (

ف�����?� ��ت �AرA+7رة ��د ا����� (
��?� ��ت �Aر���



Production costProduction cost
(US$.kg(US$.kg --11 dry dry 

weight)weight)

RemarksRemarks SourceSource

300300 Tetraselmis suecica
200 l batch culture

calculated from Helm et al.
(1979)

167167 various diatoms
continuous flow cultures (240 m 3)a

calculated from Walsh et al.
(1987)

�
���� ��

رو���

��!�A0 إ���ج ا���� ��

رو���
�!�A0 إ���ج ا

44--2020 outdoor culture De Pauw and Persoone (1988)

160160--200200 indoor culture

2323--115115 summer-winter production continuous 
flow cultures in bags (8 m 3) and 

tanks (150 m 3)a

Dravers (pers. comm. 1990)

5050 tank culture (450 m 3)a Donaldson (1991)

50 50 -- 400400 international survey among 
bivalve hatchery operators in 

1991

Coutteau and Sorgeloos
(1992)



 ��

رو���

رو�
�� �7رو��ت و�(��ر و�7رو��ت ا�ط�>� ا����رة �ن ا��
�7رو��ت و�(��ر و�7رو��ت ا�ط�>� ا����رة �ن ا
 (
�0. ���وى ا����م ذات ا�0ون ا�	�ر ا���Aل �0+�
) �0. ���وى ا����م ذات ا�0ون ا�	�ر ا���Aل �0+�



��

رو���

� ا����رة �ن ا�
رو�
����ض ا����+�ت ا��ذا��

� ا����رة �ن ا���ض ا����+�ت ا��ذا



��

رو���

� ا����رة �ن ا�
رو�
����ض ا����+�ت ا��ذا��

� ا����رة �ن ا���ض ا����+�ت ا��ذا



��

رو���

� ا����رة �ن ا�
رو�
����ض ا����+�ت ا��ذا��

� ا����رة �ن ا���ض ا����+�ت ا��ذا
Biscuits Biscuits from Spirulina from Spirulina 

Sankes Sankes 
from from 

Spirulina Spirulina 




رو�
�� /. �0و
ن ��ض ا
6ذ
� و/. �����رات ا��+�
ل ��

رو�
�� /. �0و
ن ��ض ا
6ذ
� و/. �����رات ا��+�
ل إ��	دام (���ت ا��
إ��	دام (���ت ا



 �

رو�
�� /. ا���ذ��

رو�
�� /. ا���ذ
� إ��	دام ا��
إ��	دام ا
�ن أ+ل �,ج ��ض ا
�راض�ن أ+ل �,ج ��ض ا
�راض



••AntioxidantsAntioxidants
••Anticancer Anticancer effectseffects

Potential Applications of Potential Applications of SpirulinaSpirulina as as 
NutritionalNutritional  and Therapeutic Supplement in and Therapeutic Supplement in 

Health ManagementHealth Management

••Anticancer Anticancer effectseffects
••ImmunoImmuno   modulation modulation effectseffects
••AntiAnti--viral viral effecteffect



The Benefits of Eating The Benefits of Eating SpirulinaSpirulina
•• Reduces blood Reduces blood cholestrolcholestrol
•• SpirulinaSpirulina helps to control diabeteshelps to control diabetes
•• Helps in kidney detoxificationHelps in kidney detoxification
•• Useful in combating malnutritionUseful in combating malnutrition•• Useful in combating malnutritionUseful in combating malnutrition
•• SpirulinaSpirulina is very useful inis very useful in  

preventing vitamin A deficiency preventing vitamin A deficiency 
(helps prevent blindness and eye (helps prevent blindness and eye 
disease)disease)

•• Aids in the prevention of Aids in the prevention of anaemiaanaemia



The Benefits of Eating The Benefits of Eating SpirulinaSpirulina
•• SpirulinaSpirulina for Brain powers for Brain powers 

improving.improving.
•• SpirulinaSpirulina Against Allergy.Against Allergy.
•• SpirulinaSpirulina Against Malnutrition.Against Malnutrition.•• SpirulinaSpirulina Against Malnutrition.Against Malnutrition.

•• SpirulinaSpirulina for Heart health.for Heart health.

•• SpirulinaSpirulina for Arsenic poisoning.for Arsenic poisoning.
•• SpirulinaSpirulina for Weight Lossfor Weight Loss



&D& 1	/�ت ا����Vو����&D& 1	/�ت ا����Vو����&D& 1	/�ت ا����Vو����&D& 1	/�ت ا����Vو����

�رو����ت �������رو����ت ������
ا
��ضا
��ض   أ�����أ�����

����و��ن����و��ن
��ر��ت ���ددة��ر��ت ���ددة  

���و����دات���و����دات

زا��و��لزا��و��ل

������رو��ن������رو��ن

������ن ������ن BB11

������ن ������ن BB66

������ن ������ن BB1212

�����وم�����وم ���و����دات���و����دات
����و����دات����و����دات  

����و�����ن����و�����ن

��ورو��ل��ورو��ل

������ن ������ن BB11

������ن ������ن BB22

������ن ������ن BB33

�����وم�����وم


د�د
د�د

�� ����وم�� ����وم
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ا
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ا����6ات ا�
����ا����6ات ا�
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����ا����6ات ا�
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��ر��ت ���ددة��ر��ت ���ددة  

. . �*در أ���( )�داد ط�&� ا���م�*در أ���( )�داد ط�&� ا���م
. . إ�داد ا�دم �����و�وزإ�داد ا�دم �����و�وز  


��ز �,�ز ا����$��
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����ا����6ات ا�
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��ز �,�ز ا����$��
��ز �,�ز ا����$�  �..



���و����دات���و����دات

.  .  �*در ��ط�&��*در ��ط�&�
. . �"��ض ���وى ا��و���رول�"��ض ���وى ا��و���رول

����
ا����6ات ا�
����ا����6ات ا�
����ا����6ات ا�
����ا����6ات ا�

���و����دات���و����دات
����و����دات����و����دات  

. . �"��ض ���وى ا��و���رول�"��ض ���وى ا��و���رول
. . ���1ل "طورة ار���ع /.ط ا�دم���1ل "طورة ار���ع /.ط ا�دم  
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������ن ������ن BB11
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رو���
ا�Aوا�د ا�ط�
� ا

The Spirulina human health benefits :
� immuno-stimulant
� anti-allergic
� anti-anemic (highly available iron)
� anti-carcinogenic
� anti-coagulant
� anti-genotoxic
� anti-hepatotoxic
� anti-inflammatory
� anti-parasitical
� anti-toxic� anti-viral � cholesterol reduction� hypo-glycemic
� hypo-lipidemic� and more …….



Adding Adding spirulinaspirulina to your diet is supposed to your diet is supposed 
to do a number of thingsto do a number of things

1.1. Strengthening the immune system.Strengthening the immune system.

2.2. Supporting cardiovascular health & Supporting cardiovascular health & 
Lowering cholesterol.Lowering cholesterol.

3.3. Improving gastrointestinal & digestive Improving gastrointestinal & digestive 3.3. Improving gastrointestinal & digestive Improving gastrointestinal & digestive 
health.health.

4.4. Enhancing natural cleansing & Enhancing natural cleansing & 
detoxification.detoxification.

5.5. Reducing cancer risks with better Reducing cancer risks with better 
antioxidant protection.antioxidant protection.



Adding Adding SpirulinaSpirulina to your diet is supposed to do a to your diet is supposed to do a 
number of thingsnumber of things

6.6. Provides complete daily nutrition Provides complete daily nutrition 
need for the body.need for the body.

7.7. Promotes body metabolism.Promotes body metabolism.

8.8. Neutralizes body acidity.Neutralizes body acidity.

Adding Adding spirulinaspirulina to your diet is supposed to your diet is supposed 
to do a number of thingsto do a number of things

8.8. Neutralizes body acidity.Neutralizes body acidity.

9.9. Fortifies immune system.Fortifies immune system.

10.10.Inhibits growth of cancerous cells.Inhibits growth of cancerous cells.

11.11.Improves absorption & digestion. Improves absorption & digestion. 

12.12.Reduces circulatory problemsReduces circulatory problems ..



Adding Adding spirulinaspirulina to your diet is supposed to do a to your diet is supposed to do a 
number of thingsnumber of things

•• Improve visionImprove vision
•• Accelerate weight lossAccelerate weight loss
•• Prevent cancerPrevent cancer
•• Improve absorption of trace elementImprove absorption of trace element
•• Increase strength and vitalityIncrease strength and vitality
•• Inhibit HIV proliferationInhibit HIV proliferation
•• Improve memoryImprove memory•• Improve memoryImprove memory
•• Reduce risk of stroke and heart attackReduce risk of stroke and heart attack
•• Cure hay feverCure hay fever
•• Helps maintain healthy cardiovascular functionsHelps maintain healthy cardiovascular functions
•• Supports the liver and kidney functions Supports the liver and kidney functions 
•• Supports the management of inflammation and Supports the management of inflammation and 

allergies.allergies.
•• Helps reduce fatigueHelps reduce fatigue
•• And countless moreAnd countless more



Actions & BenefitsActions & Benefits
•• Helps reduce blood cholesterol level Helps reduce blood cholesterol level 

and excess triglycerides and excess triglycerides 
•• Helps boost the absorption of necessary Helps boost the absorption of necessary 

minerals minerals 
•• Supports strengthening the nervous Supports strengthening the nervous 

systemsystem
•• Helps improve muscle tissue rebuilding  Helps improve muscle tissue rebuilding  
•• Helps boost energy and cellular health Helps boost energy and cellular health •• Helps boost energy and cellular health Helps boost energy and cellular health 
•• Helps cleanse the body from free Helps cleanse the body from free 

radicalsradicals
•• Contains Chlorophyll which has antiContains Chlorophyll which has anti--

inflammatory and antioxidant effects  inflammatory and antioxidant effects  
Which helps maintain more alkaline Which helps maintain more alkaline 
environmentenvironment

•• Helps promote Metabolism, Helps promote Metabolism, 
Detoxification and immune functionsDetoxification and immune functions
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