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Background
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Status within SEAFOODplus

 Project
— PROPEPHEALTH

o Pillar IV
— Seafood from source to consumer product
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PROPEPHEALTH

 Main objectives

— To screen, map and recover ‘new’ (health)
neneficial compounds from seafood by-
oroducts by advanced mild refining
orocesses

— To develop 'new' bioactive (functional)
seafood ingredients

— To use these novel ingredients
o directly by the food industry
 new functional seafood products
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Setup

 Divided into two blocks
— Native proteins
— Fish protein hydrolysates

e Measurements
— Functional properties
— Bioactive properties
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Functional properties

Short overview
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Functional properties

e Definition
— Any property of a food or food ingredient, except
Its nutritional ones, that influences its utilisation*

e Observe

— Functional in
 Functional properties and
 Functional Food

« NOT THE SAME MEANING

*Pour-El, 1981
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Examples of functional
properties in food production
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Solubility

. Solubility

— Primary functional property
e Influence on other functional properties

-

<

\

— Protein drinks
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Water Holding Capacity (WHC)

 Important for acceptability
— Texture, juiciness, mouthfeel
— Loss during cooking, freezing

o Profit $$$

e Products
— Ham

— Yoghurt ' o i *OcURT
— Fish pudding | |
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e Like for WHC
— Acceptability, profit

e Products
— Production of sausages




Oil binding capacity (OBC)

e Like for WHC | .
— Acceptability, profit f)b\i

e Products
— Production of sausages
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Emulsion

« Mayonnaise
e Milk, cream, butter, .....

Milk
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Fish proteins!

 Proteins as ingredients
— not many fish proteins on market

=> Soya & milk proteins and other chemicals
used in fish industry

 Objective

— Make fish proteins with good functional
properties
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Trials
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Setup

e Two different trials

— Model system
 Hydrolysed proteins
* Dried protein isolate

— Application in products
 Wet protein isolate
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Hydrolysates &
Dried protein isolate
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Samples

 Hydrolysates
— 9 different samples from 3 producers

— Made of shark, saithe, red bream, blue
whiting (two types), cod, salmon (two
types), plaice

 Native proteins
— Saithe protein isolate
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Isolation of proteins

* Alkali process”

— Fish mince homogenized in water solution
— Proteins made soluble by increasing pH
— Insoluble particles removed

— Proteins precipitated by decreasing pH

= Proteins isolate

#Hultin & Kelleher, 1999
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Dried saithe protein isolate

e Fresh saithe fillets

 Protein isolate
— Alkali process

 Dried at SINTEF Norway
— Lab scale adiabatic heat pump dryer
— Designed and built at SINTEF-NTNU
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Measurements

Chemical composition
— Water, protein, fat, salt

Solubility

Colour

Water holding capacity
Foaming capacity
Emulsifying capacity
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Chemical composition

Fat Prcg;cein Salt Water

o [%] [%] | Bel | [%]
004 | 95 |59 —
0,02 878 36 3,6

0,06cm) 839

Blue Whiting soluble extract_<smAmhiam
Blue Whiting insolublei Kjeldahl
Cod —_ ] 764 20,4 4,2
Plaice 0,38 72,5 20,9 3,7
Salmon 11 0,32 73,0 20,2 3,2
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Fat Protein Salt Water
Sample [%0] [%0] [%0] [%0]
Shark 0,04 95,5 15,9 7,6
Saithe 0,02 87,8 7,6 3,6
Red bream 0,06 83,9 11,3 4,2
Salmon | 58,23 36,8 0,5 2,3
Blue Whiting soluble extract 0,44 96,2 0,2 2,5
Blue Whiting insoluble extract 0,49 96,1 0,2 2,6
Cod 0,04 76,4 20,4 4,2
Plaice 0,38 72,5 20,9 3,7
Salmon 1I 0,32 73,0 20,2 3,2
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Solubility at pH 7

Solubility [%]
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Colour
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Colour

L-value
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Colour - redness
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Colour - yellowness
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Water Holding Capacity - WHC

WHC [%]
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Foaming capacity

————

Foaming capacity [%]
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Emulsifying capacity

Emulsifying capacity [%]
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Conclusion

 Hydrolysed proteins
— All with good water holding capacity

— Foaming capacity and stability different between
products

e Protein isolate
— WHC similar as hydrolysed proteins
— Less soluble but colour similar

—Further research within PROPEPHEALTH

— Compare with commercial proteins (soya/milk ....)
— Fractionate hydrolysates
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Injection
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Objectives

e Evaluate functional properties of injected
Isolated fish proteins in chilled and frozen
fillets.

— Yield, cooking yield, thaw drip
— Sensory analysis
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Yield
After 2 months frozen storage
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Total yield after cooking (%)
After two months frozen storage
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Sensory analysis —Torry scale —
fresh fillets

9 [0 After 2 d -chilled B After 2 m -frozen

(0 0]
|

Torry scale
~
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o
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Control Salt Salt + Protein
Isolate

--------- = 7 the fish is neutral in taste; --------- = 5.5 the fish is rejected
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Sensory analysis
(QDA-test) after storage

2 days cold storage 2 months frozen storage
Flakiness Flakiness

60 50
50

Salt taste Softness §° Softness
Salt taste 2

Tenderness Juiciness Tenderness Juiciness

—&— Control —A— Salt —&— Control —A— Salt

—ill— Salt + Protein Isolate —l— Salt + Protein Isolate
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Conclusion

* Yield, cooking yield and water binding
properties were increased by injection of
the protein isolate

e Sensory analysis did not show significant
effects of protein addition.
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Final conclusion

Good possibilities for fish
proteins as functional
iIngredients!
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A better life with seafood...

www.seafoodplus.org
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