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Algae Industry?
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The algae industry includes the cultivation
and sales of microalgae and macroalgae for
a range of industrial and consumer uses [1].

The algae sector is emerging as a critical
pillar of the global bioeconomy

Driven by increasing demand for
nutritionally rich, sustainable, and bio-
based alternatives [2]

Supports resource efficiency, circular
economy models, and climate goals [3][4]

Algae Cultivation Harvesting

Processing

Distributor

Products
Oils, proteins, carbs, biomass

Food/Feed: cosmetics, fuel, etc.

Drying, extraction

Payment/ 
Revenue

Sold as

Or Retail to
Energy companies, health 
stores, feed companies and 
cosmetics and biomaterials 
companies



Cont’d
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✓ The algae products market is growing gradually

✓ the algae products market is projected to reach USD 8.07 billion by 2030 from USD
5.87 billion in 2025 at a CAGR of 6.6% from 2025 to 2030 MarketsandMarkets(Nov,2025) [5].

✓ Large corporations are increasingly recognizing the value of algae and are seeking
ways to integrate it into their products and markets

✓ However, the algae the industry has not fully yet realized its potential

✓ Strengthening industry positioning is essential to deliver scalable solutions and meet
growing corporate demand.



Algae: Types, Cultivation, Benefits, Risks, and

Environmental Impacts



Algae?

High value = high economic, functional, or
commercial importance [7]

Form a High-value Algal Biomass

6

Algae are a diverse group of
photosynthetic organisms that include
both microalgae and macroalgae. They
may be unicellular or multicellular and
grow rapidly by using sunlight, carbon
dioxide (CO₂), water, and nutrients to
produce biomass [6]

The biomass is useful as

food, feed, biofuels and high-value
products [7]

Multiply into many cells

Single-cell microalga Macroalgae, larger &
visible to the naked eye



Types - Microalgae
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The most prominent species include

Chlorella vulgaris Haematococcus pluvialisArthrospira platensis
Spirulina

High protein content/food 
colorant (phycocyanin)

Health food/pigments (lutein) Source of Astaxanthin Fish feed/ omega 3 
fatty acids 

Isochrysis galbana Euglena gracilis

Source of beta-glucans 

Dunaliella salina
High accumulation of beta-
carotene (antioxidant)

Schizochytrium sp

High accumulation of DHA 
(infant formula)

Phaeodactylum tricornutum

Tetraselmis sp.Botrycococcus.

Source of EPA 

Nannochloropsis oceanica Galderia sulphuraria

High accumulation of lipids 
and omega 3s

High bioremediation ability

[8]

[8][8][8]

[8] [9] [10] [11]

[12] [13]



Types - Macroalgae
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The most prominent species include

Nori (Pyropia/Porphyra 
sp)

Used as food (sushi) Primary source of alginate 

Giant kelp (Macrocystis 
pyrifera)

Sea lettuce (Ulva 
lactuca)

Source of ulvans and good 
bioremediation potential

Kombu (Saccharina 
japonica)

Source of food and umami 
flavor (glutamic acid0

Wakame (Undaria 
pinnatifia)

Rich in fiber, minerals and 
proteins

Irish Moss (Chondrus 
crispus)

Dulse (Palmaria 
palmata)

Gulfweed (Sargassum 
spp.)

Bladderwrack (Fucus 
vesiculosus)

Gracilaria spp.
(Gracilaria gracilis)

High carrageenan content Source of proteins and vitamins Largely accumulated in coastal 
regions Source of iodine and feed High agar content 

[14] [15]
[16] [17] [18]

[19] [20] [21] [22] [23]



How to grow or cultivate algae

We get different growth modes

To grow algae, you need:

Autotrophic 

H2O

CO2

light

Heterotrophic 

H2O

Organic carbon 

Mixotrophic 

CO2 H2O

light

Organic carbon 

9

H2O

CO2

light

Nutrients 

Organic carbon 

Water

Light source

Carbon dioxide

Nitrogen, phosphorus, 
trace metals: Fe, Mn, 
Zn, Cu, Mo, K, S, Ca

Carbon sources: 
acetate, glucose, 
ethanol

Based on all these inputs, several artificial media have been 
developed for optimal microalgae growth.

They include:  

C-medium
HUT-medium
AF-6 medium
Bold Basal medium

When you combine these conditions;

BG-11 medium
TAP-medium
F/2 medium
Zarrouk’s mediumOther parameters: pH, temperature, CO2 concentration 

[24]

[25]



Microalgae 
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Algae – Cultivation Systems
Macroalgae 

Open cultivation systems

Circular pond Raceway pond Unstirred pond

Closed cultivation systems

Laboratory cultivation systems

Seaweed cultivation systems

Hatchery At Sea cultivation 

Long line cultivation 

Seaweed cultivation 

Flasks

Small 
reactors

Airlift Plastic-bag

Photobioreactors

Flat panelHorizontal tubular Bubble column

[26]

[27]

[28]

[29]
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Algae – Raw materials

Omega 3 oils

Pigments

Proteins

Carbohydrates

Lutein

Phycocyanin

Chlorophyll

Astaxanthin

β-carotene 

Alginate 

Fucoidan 

Structural polysaccharides 

Laminarin 

Whole biomass 

Agar Carrageenan Ulvan 

Proteins

Minerals
Iodine
Potassium
Calcium
Magnesium

Pigments
Fucoxanthin
Phycoerythrin
Chlorophylls

Phenolic compounds
Phlorotannins

Storage  
polysaccharides 

Crude lipids

Dried algal powder

Starch, βeta-glucans, vitamins, minerals  

Macroalgae (Seaweed)Microalgae



Algae - Benefits

Vitor Verdelho Viera
www.eaba-association.org [30]



Algae - Benefits

WASTEWATER BIOFUEL SOIL

FEED COSMETICS FOOD

HEALTH

OTHERS

Vitor Verdelho Viera
www.eaba-association.org Euglena Japan[10] [11] [12]



Algal Metabolites for promoting human health
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Vitor Verdelho Viera



Algae – Risks and Environmental Impacts

16

Algae are beneficial to us as food feed, and medicines

However, a few types of algae produce toxins.

When the toxin producing algae grow excessively in a body of water it is called harmful algal bloom

Harmful algal bloom Sargassum bloom Eutrophication

Harmful algal blooms (HABs) can damage the environment by depleting oxygen in the water, which can kill fish and
other living creatures. Some HABs are associated with serious health effects, as explained in the next slide.

[31]



Algae – Risks and Environmental Impacts

17

Organism Water type Color Toxins Health effects

Alexandrium 
sp.

Salt Red or 
brown

Saxitoxins Gastrointestinal (nausea, vomiting), and neurological 
(a floating sensation, headache, or muscle weakness)

Cyanobacteria 
(Cylindrosperm
opsis sp)

Fresh Blue-green Cylindrosper
mopsin

Nausea, vomiting, diarrhea, abdominal tenderness, 
pain, or acute liver failure

Gambierdiscus Salt Orange Ciguatoxins Nausea, vomiting, diarrhea, or stomach pain

Karenia brevis Salt Red Brevetoxins 1.Gastrointestinal illness, muscle cramps, seizures, 
paralysis
2.Respiratory problems, especially for asthmatics

Pseudo-
nitzschia

Salt Red or 
brown

Domoic acid Vomiting, head weaving, nausea, seizures, diarrhea 
and abdominal cramps, bulging eyes, or headache

Microcystis Fresh Blue-green Microcystin Gastrointestinal illness, liver damage

[31]



Global Companies Investing in Algal Biomass
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Japanese companies investing in Algal biomass



Companies with Algae-Based products generating

$100M Annually
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Companies with Algae-Based products generating

$10M Annually
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Food products that provide inspiration for future

innovation in the algae sector
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Conclusions
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Algal toxins are also valuable for biomedical
research, biotech applications, and potential
drug development



What they could also do

Food waste 
mediums

Algal 
biomass

Treated 
effluent

✓ Using food waste and wastewater to reduce cost of production

37

Low cost mediums



What they could also do

Multiple uses of the biomass will further maximize the commercial value of algae 38

Biorefinery/multiproduct approach

Similar to traditional refinery Crude oil

This time our
starting material is
algae biomass

gasoline diesel jet fuel asphalt

For a biorefinery

lipids proteins carbohydrates

Biogas & Biofertilizer 

Lipids & Biochar

or

or



What they could also do

Integrated Food Industry waste, Wastewater Treatment and Resource Recovery through Microalgae Cultivation
39

Combination /Circular economy approach
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