


INTRODUCTION
This application note provides an overview of D-factory products. It also 
provides some assistance in how to use some of these in formulated 
products.



SAMPLE FORM COMMENT CONTACT

Dunaliella Powder:

Dunaliella salina
defatted

Powder High in fibre, protein and/or
polysaccharides NATECO2

Carotenoids:

100% extract Paste NATECO2

4 % extract Powder Loaded in mesoporous silica RISE

Purified Extracts:

Polysaccharides/  
carbohydrates Powder RISE

Polar lipids Viscous oil RISE

Protein fraction Powder RISE

SAMPLES

These	samples	are	made-to-order.	For	more	information	of	Dunaliella derived	samples	please	consult	the	D-
factory	Product	Overview	brochure	www.d-factoryalgae.eu



Food / Nutraceuticals and Extracts
• Food colourants and nutritional antioxidants
• Fibre, protein and starch rich extracts

Feed
• Colourants and nutritional antioxidants
• Fibre, protein and starch rich extracts

Pharmaceutical/Cosmeceuticals
• Actives for research
• Excipients
• Emulsifiers

APPLICATIONS



Molecular structure of some carotenoids

β-carotene 

α-carotene

9-cis β-carotene 

Lutein 

Zeaxanthin

Carotenoids contain a range of carotenes and the 
oxygenated products of α- and β-carotenes, lutein and 
zeaxanthin. Carotenoid production from natural sources is 
now producing alternatives to the synthetic additives.

COMMERCIAL USES

Carotenes such	as	α-carotene	and	β-
carotene,	are	all	found	in	Dunaliella
salina.	
β-carotene	is	currently	used	extensively	
as	a	natural	colouring	agent	in	
margarine,	baked	foods,	soft	drinks	and	
animal	feeds.	It	is	also	a	main	ingredient	
in	demand	for	antioxidant	supplements	
with	health	benefits	that	have	been	
linked	specifically	to	preventing	night	
blindness	and	cataract,	preventing	toxin	
build-up	in	the	liver	and	improving	the	
immune	system.

Xanthophylls are	typified	by	lutein	and	
zeaxanthin.	Lutein	and	zeaxanthin	are	
the	only	carotenoids	found	in	
the retina and lens of	the	eye	and	it	is	
thought	that	diets	rich	in	these	two	
compounds	may	help	slow	the	
development	of	age-related	macular	
degeneration	and cataracts.	

CAROTENOIDS



APPLICATION EXAMPLE:  EMULSIFICATION

CAROTENOID-RICH PASTE

The enrichment of foods and beverages 
with carotenoids may reduce the 
incidences of certain chronic diseases. 
However, the use of carotenoids in foods is 
currently limited because of their poor 
water-solubility, high melting point, low 
bioavailability, and chemical instability.

The bioavailability of β-carotene in
humans is affected by many factors, 
including the composition and structure of 
the surrounding food matrix, the nature of 
any food processing operations used, and 
the conditions within the gastrointestinal 
tract (GIT).

Carotenoids are lipophilic due to the 
presence of long unsaturated aliphatic 
chains. Many applications are water 
based, emulsions are therefore a 
useful way of introducing the 
carotenoids into the final 
application.



TYPICAL PRODUCT PROPERTIES: SOLUBILITY

CAROTENOID-RICH PASTE

The bioavailability of the carotenoid is improved when: 
• it is solubilized (rather than dispersed)  in the oil.
• when the oil is digestible.

The extract has higher solubility in oils than the high purity compounds such as lutein and 
β-carotene (0.05% in grapeseed oil). The extract can offer improved amounts of  solubilized 
carotenoids.

OILS Solubility of 
Carotenoid  Rich 

Extract [%]
Grapeseed oil 4

Oleic acid 2.4
Rapeseed oil 2.1

Olive oil 1.5
Miglyol (MCT) >1

Sesame oil 0.2
GMO 0.1



APPLICATION EXAMPLE: 
O/W NANOEMULSION BEVERAGE CONCENTRATES

CAROTENOID-RICH PASTE

Ingrediens % w/w

MCT oil with 1.5% extract 40.00

Soy lecithin (emulsifier) 3.00

Water 56.98

Sodium azide (preservative) 0.02

Emulsifier in water
Extract  

solution/dispersion 
in oil

Premixing in high 
speed rotostator

mixer 

Microfluidization

Fine emulsion
3 % emulsifier; 40 % oil ca.  

0.6 mg β-carotene/mL 
(daily dose for a 10 mL serving size)

Coarse emulsion 

Nanoemulsions (radius <500 nm) 
have a number of potential 
advantages over conventional 
emulsions: higher stability to 
particle aggregation and 
gravitational separation; higher 
optical transparency; and, 
increased bioavailability of 
encapsulated components.



APPLICATION EXAMPLE: FISH SAUSAGES

DEFATTED DUNALIELLA POWDER

Increase protein content in food products
Taste: fish, salt, sea
Smell: fish, salt, sea

Fish sausages were made with a varying amount of 
defatted Dunaliella biomass: 1.3%, 2.3% and 4.7% 
(w/w). The water, fat, salt, added starch and added 
fiber content were all kept constant.

Dunaliella defatted powder Content [g/100g] 

Starch incl. sugars 60

Crude protein 18

Fibre 5

Ash 4

Water 4

Salt 0.2

Crude Fat 4

[%]

C16:0 22

C18:1 11

C18:2 8

C18:3 30

Saturated fatty acid 24

Monounsaturated fatty acids 16

Polyunsaturated fatty acids 40

Increasing amount of defatted powder



APPLICATION EXAMPLE: BREAD

DUNALIELLA PROTEINS

Dunaliella protein was incorporated in wheat flour 
and a gluten free recipe and compared with flours 
without addition of Dunaliella protein (wheat, zein,
corn gluten) and ready made breads (baguette and 
ciabatta).

All the extracted proteins induced higher crumb 
stiffness than corn protein, and strong color changes 
in the bread crumb. Best overall results, as well 
as the structure of the crumb, were obtained 
with albumin added to a gluten-free recipe.

Recipes with 2.5% protein fraction /
dry weight

Gluten free

1. 1% Red globulin  + 1.5% glutenin
2. Green globulin+ glutenin
3. Albumin

With Gluten

4. Albumin

Recipe 1

Recipe 3: Gluten Free with Albumin fraction

Recipe 2 Recipe 3

Recipe 4

GLUTEN - FREE

WITH GLUTENControls



4% Carotenoid-rich extract loaded into mesoporous silica
Water	dispersible		powder.

CAROTENOID-RICH WATER DISPERSABLE POWDERS

APPLICATIONS: 
Suitable for food, pharma, and 
technical applications, provides 
possibility to keep hydrophobic, 
poorly soluble compounds in 
amorphous state and increasing 
their release rate. 
Water dispersable, dairy type 
beverages.

Improved and faster dissolution 
kinetics  

=
Improved bioavailability 

Faster dissolution from 
loaded particles 

compared to pure extract 

Dissolution kinetics of carotenoid-rich extract loaded onto 
mesoporous silica in model biological fluid*

Carotenoid-rich
extract ”as is”

4% Carotenoid-rich
extract loaded into silica

*1 wt.% sodium dodecyl sulphate in iPhosphate-buffered saline (PBS) buffer, 22° C



POLYSACCHARIDES

Applications

100% natural particles for particle stabilization of 
emulsions and encapsulation systems for food and 
cosmetic applications.

10	um

Properties Type A Type B
Average particle diameter µm 1.5 3.3

Gelatinisation T (on-set) °C 47.5 57

Granular Dunaliella starch
Concentration: 100% granular Dunaliella starch
Hydrophobically modified Dunaliella starch. Freeze-dried.



Dunaliella polar lipids
Viscous oil.
Concentration: 100% blend of polar lipids from Dunaliella. 
High HLB fraction= HLB 14
Low HLB fraction=  HLB 7-5

Typical components:  

• Phosphoserine
• Phosphocholine
• Glycolipids
• Phosphoinositol-phospholipid

POLAR LIPIDS

Applications

100% natural emulsifier and lipid 
carrier  for nutraceutical and 
cosmeceuticals applications. 

Glycolipids

(e.g.	DiGalactosyl-DiacylGlycerol)	

Phosphatiodylcholine (PC)	

o/w emulsions of 
food and cosmetic 
oils with Dunaliella

polar lipids    

Dimeticone
Sun flower oil  



CONTACT

For more information concerning formulation or samples, please 

contact:

RISE Research Institutes of Sweden
Karin Persson karin.persson@ri.se +46105166072
Isabel Mira isabel.mira@ri.se +46105166064
www.ri.se

Hopfenveredlung St. Johann GmbH – NATECO2
Tel: +49 8442 66-0   e-mail: contact@nateco2.de
www.nateco2.de
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