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Number of islands 7,107

Total land area 298,170 km 2

=22%

Sea area 1,039,190 km 2

=78%

Coastline 36,289 km

Coastal waters 226,000 km2Coastal waters 226,000 km2

Coastal provinces 64 (out of 79)
= 81%

Coastal 
municipalities

822 (out of 1,502)
= 55%

Population 88 million (2007)

Population in the 
coast

65 million (2000) = 
74%



Seaweed Diversity in the 
Philippines
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Sargassum spp. in the 
country:

• Different regions of the country 
utilize Sargassum in various ways

• ~ 1500 voucher specimens 
available

• ~ 70 species identified from the 
PhilippinesPhilippines

• distributed in at least 50 sites

• Sargassum polycystum most  
abundant in Bolinao, 

Pangasinan

• Seasonality

•lowest: March-April

•highest: November-January



Sargassum spp.Sargassum spp.
�� High fucoxanthin High fucoxanthin 
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Products derived from 
Sargassum
Products derived from 
Sargassum

Whole plant

� bioalcohol; biogas

� seaweed meal; feeds

� fertilizers; natural insecticide 
ingredients

� personal care products – soaps, 
creams, shampoo

Water soluble Fat soluble

� alginate � fucoxanthin creams, shampoo

� food; vegetable etc.

� alginate

� fucoidan

� etc.

� fucoxanthin

� carotenoids

� etc.

� spectroscopic 
analysis (MS, IR, etc.)

� flash chromatography

� HPLC system

� light scattering 
apparatus 

� toxicity assays

� freeze drier

� pH control system

� centrifuge

� molecular weight determination

� spectroscopy; supercritical fluid 
extractor

� GPC; toxicity assays

� iodine analysis

� disintegrator

� pulveriser

� dryer



FUCOXANTHIN



Fucoxanthin
�� A xanthophyll that contains A xanthophyll that contains 

an allenic bond and two an allenic bond and two 
epoxy groupsepoxy groups

�� Accounts for >10% of Accounts for >10% of 
estimated total natural estimated total natural 
carotenoid productioncarotenoid production
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�� Comprises 5Comprises 5--10% of seaweed 10% of seaweed 
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9’fucoxanthinone, apo9’fucoxanthinone, apo--13’13’--
fucoxanthinone as fucoxanthinone as 
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Cost: $ 31.59/gram
(Sinatrade:   http://www.nextag.com/Fucoxanthin/pro ducts-htm 
)



FucoxanthinFucoxanthin
Antioxidant 
Anti-inflammatory
Anti-obesity
Anticarcinogenic
Induces apoptosis
Found to increase hepatic DHA levels in mice

SOURCE:

Tsukui, T., Konno, K., Hosokawa, M., Maeda, H., Sashima T., and Miyashita, K. 2007. Fucoxanthin and Fucoxanthinol Enhance the Amount 
of Docosahexaenoic Acid in the Liver of KKAy Obese/DiabeticMice. J. Agric. Food Chem. 55, 5025�5029 
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�� SSulfated polysaccharideulfated polysaccharide
�� Its chief components include:Its chief components include:

�� sulfuric esterified sulfuric esterified LL--fucosefucose;;
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xylosexylose, and , and glucuronic acidglucuronic acid
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Source:The Biomedical Research Laboratories of Takara Shuzo 
and the Research Institute for Glycotechnology Advancement  
http://www.naturodoc.com/library/detox/U-Fucoidan.htm



�� acts more effectively when added during the viral acts more effectively when added during the viral 
infection of influenza A virus infection of influenza A virus 

�� inhibit attachment of white spot syndrome virus to inhibit attachment of white spot syndrome virus to 
cells and prevent viral infection in kuruma shrimp cells and prevent viral infection in kuruma shrimp 
((Penaeus japonicusPenaeus japonicus))
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The biological activity of 
Fucoidan

�� Prevents flu virus in swinePrevents flu virus in swine�� Prevents flu virus in swinePrevents flu virus in swine

Source: Chotigeat W. et al. Effect of Fucoidan on Disease Resistance of Black Tiger Shrimp. 2004. Aquaculture. 233(1-
4):23-30
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Alginate
�� Composed of:Composed of:

�� 2 monomeric units of  2 monomeric units of  bb--DD--mannuronopyranosyl mannuronopyranosyl 
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�� Composed of:Composed of:
�� 2 monomeric units of  2 monomeric units of  bb--DD--mannuronopyranosyl mannuronopyranosyl 
�� aa --LL--guluronopyranosylguluronopyranosyl

�� 1818--40% total plant (alginic acid)40% total plant (alginic acid)
�� Used in:Used in:

�� FoodFood�� FoodFood
�� Textile IndustryTextile Industry
�� Printing and Dyeing IndustryPrinting and Dyeing Industry
�� MedicineMedicine

�� Cost: $ 47.25/gramCost: $ 47.25/gram
(Easy Health Zone, http://www.nextag.com/sodium(Easy Health Zone, http://www.nextag.com/sodium--alginate/searchalginate/search--html)html)

�� FoodFood
�� Textile IndustryTextile Industry
�� Printing and Dyeing IndustryPrinting and Dyeing Industry
�� MedicineMedicine

�� Cost: $ 47.25/gramCost: $ 47.25/gram
(Easy Health Zone, http://www.nextag.com/sodium(Easy Health Zone, http://www.nextag.com/sodium--alginate/searchalginate/search--html)html)



�� saltsalt--free algae is mixed with the soil free algae is mixed with the soil 
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Sargassum as fertilizer
and growth hormone

the manufacture of fertilizerthe manufacture of fertilizer
�� Seaweed extracts contain auxinSeaweed extracts contain auxin--, , 

gibberellingibberellin--, and cytokinin, and cytokinin--like activitieslike activities
�� Significant increase in biomass production of Significant increase in biomass production of 

petchay and peanuts using seaweed extracts petchay and peanuts using seaweed extracts 
as foliar sprayas foliar spray
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Sources: 

Montaño MNE , MRC Rodrigueza,  RL Balitaan. 2006. Ethnobotany of Sargassum spp. in the Philippines. Coastal Marine 
Science 30(1): 222-225 

Montaño, N. E. and L. M. Tupas. 1990. Plant growth  hormonal activities of aqueous extracts from Philippine seaweeds.  
SICEN  Leaflet 2 November 1990 (published March 1991).



Sargassum as FeedsSargassum as Feeds
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Environmental Agents
The polysaccharide from Sargassum polycystum 
has a metal binding capacity

Source: Montaño, N. E., R. L. Veroy and J. G. B. 
Cajipe. 1987.   Studies on the binding of heavy 
metals to algal polysaccharides II. The binding of 
lead, cadmium, and mercury by Sargassum lead, cadmium, and mercury by Sargassum 
polycystum C. Agardh.  Philipp J.  Science 
Monograph 17 : 37-42.

Seaweeds are:  
potential biosorptive agents
good in removing organic pollutants



PRIORITY PLANTS

Security of supply

Post harvest processing 
& storage

Whole plants, 
plant parts 
(Traditional 
medicines)

Crude extracts

Survey of 
natural 

vegetation

Gene bank
Seed bank

Tissue culture

In situ propagation

Ex situ 
cultivation

Preservation & 
drying

Biological
quality 

Chemical 
extraction & 
purification

Chemical analysis & 
quality assurance

Biological & 

Ethnopharmacognosy
Pharmacopeia

Scientific literature

ANNEX 2

Current 
status

Bulk 
extracts

Pure 
compounds

Product
type 1

Product
type 2

Product
type 3

Product formulations &
dosage forms

Packaging &
storage

PRODUCTION

quality 
assurance

IP protection
trade secret /
trademarks

Chemical 
fingerprinting

quality assurance

Biological & 
pharmacological 

testing

Biological efficacy, 
quality assurance

IP protection
patents & 

trademarks

R&D
R&D

Scheme for R&D and Production of Herbals & Medicina l Plants
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intensive and comprehensive intensive and comprehensive 

studies.studies.
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