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DRYING OAACROALGEA
POSSIBILITIES




Possibilities

Feed for animals and fish

Food/ingrediens for pets A

Food for humans

Functional foods

Higher price
Higher volumes

Pharma-

v ceuticals




Production cost reduction  Soy proteins =6 NOK/kg
Fish proteins = 238 NOK pr kg

Dry matter content at 10%: Feed for animals and fish

1 NOK cost on raw material
. Food/i di f t
= 10 NOK on dried product B <ns for pe SA

Food for humans

Increasing the possibllities:

Higher price

High priced products (biorefinery), with
proteins and/or carbohydrates as by
products.

Fulctional foodk

Higher volumes

Pharma-

3 Functional food > 1000 NOK pr @gsINTEF
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Drying as preservation
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Short harvesting periode
AProduction equipment must be utilized over - :

”

»

»
e

a longer period. e
AProduction all year: Need concervation of = =
seaweed, or processing other products. | % SEEEEES Ay -
Rapid degradation after harvesting
% November * 5 March |
ADrying as concervation of raw material for % . o e,
later processing of seaweed. B oo T TR ooy
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ADrying of seaweed to finished product.
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Moisture Content
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Product stablility by drying
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Water activity, aw



Product stabilityc water activity, g,

Sorption isotherm Sugar kelp
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Reaction Rate
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Reduction from 90% to 20% water content | seaweed,
s removal of 98% of the water.
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Indirect dryer
Direct dryer
Rotary dryer
Fluidized bed dryer
Drum dryer
Tunnel dryer
Spray dryer
Freeze drying

* Vacuum

* Atmospheric
Microwave drying
Ultrasonic drying
Solar drying
Spouted bed drying
Impingement drying
Conveyor drying
Infrared drying
Superheated steam drying
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Drying affects quality

* Indirect dryer
 Directdryer
« Rotary dryer
 Fluidized bed dryer
* Drum dryer
« Tunneldryer
« Spraydryer
« Freezedrying

* Vacuum

« Atmospheric
« Microwave drying
« Ultrasonic drying
 Solar drying
. & * Spouted bed drying
A Powder properties | R »  Impingement drying

— R - f S . < (onveyordrying

A Other « Infrared drying
« Superheated steam drying

Temperature, time and air velocity

A Density
A Rehydration ability

A Colour, smell, taste

A Degradation of i.e. vitamines,
proteins
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Control during drying essential for quality

AHomogenous drying of particlesgood heat and mass transfere

AEvaporation keep product temperature low undependent of inlet air temperature

Baffeldrying of seaweed hydrolysate

m

9 SINTEF



