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RISK is being too dependent on any one ingredient :

Supply ðPrice - Contaminants

Managing Ingredient RISK
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ÅThe RISK can be reduced by using alternative 
ingredients to provide nutrients and energy

ÅHowever some types of  alternatives introduce 
new variety of  RISKS
īContaminants (e.g. Mycotoxins)
īAnti -nutritional factors (e.g. Saponins)
īQuality variability (e.g. Digestible protein variability)

Fishmeal

Fishoil

Wheat

Alt 1

Alt 2

Alt 3High Risk Formulation Low Risk Formulation

Managing Ingredient RISK
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Alternative Feed Ingredients

Rapeseed

Soybeans

Field Peas

Lupins
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Ingredient Evaluation

The keys to defining nutritional quality

- Characterisation

- Digestibility

- Palatability - feed intake

- Utilisation  - growth / retention of  nutrients

- Functional properties

- Frontier nutritional technologies
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Ingredient Characterisation

Starch - binding

Digestible Energy

Digestible Protein

Essential Amino Acids

Total lcPUFA

n-3:n-6

Energy Gross Energy

Digestible Energy

Macro-Nutrients

DP : DE

Protein

Digestible Protein

Lipids

Amino Acids

Arginine

Histidine

Isoleucine

Leucine

Lysine

Methionine

Phenylalanine

Threonine

Tryptophan

Valine

Fatty Acids

Saturated Fatty Acids

Monounsaturated Fatty Acids

Polyunsaturated Fatty Acids

Highly Unsaturated Fatty Acids

Linoleic acid

Linolenic acid

Arachidonic acid

Eicosapentaenoic acid

Docoshexaenoic acid

n-3 Fatty acids

n-6 Fatty acids

n-3 : n-6

Vitamins-Water Soluble

Vitamin B - Thiamin

Vitamin B - Niacin

Vitamin B - Riboflavin

Vitamin B - Folate

Vitamin B - Biotin

Vitamin B - Pantothenic acid

Vitamin B6

Vitamin B12 

Myoinositol

Vitamin C (ascorbate)

Vitamins-Lipid Soluble

Vitamin A (retinol)

Vitamin D (choecalciferol)

Vitamin E (a-tocopherol)

Vitamin K

Macro-minerals

Calcium

Phosphorus

Potassium

Magnesium

Sodium

Chlorine

Micro-minerals

Selenium

Zinc

Copper

Iodine

Iron

Manganese

Nutritional Parameters
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Ingredient Characterisation

Contaminants
Anti-nutritional factors (ANF)
Pesticides
Anti-biotic residues
Admixture
Moulds
Insects
Othersé

Physical
Particle size
Hardness
Hydration potential
Flowability

Identification
Species
Origin
Genotype
Age
Processing state

- Heat damage
- Purity
- ANFôs
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All samples are dehulled (kernel) Lupinus angustifolius cultivars 

(genotypes) produced in same year from same site

Charactisation - Variability
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Characterisation -ANF

Anti -nutritional factors (ANF) are chemical 

defence mechanisms evolved by plants to avoid 

being eaten by animals.

ANF exert their effects through three key 

mechanisms

ðReducing digestibility

ðReducing palatability

ðInterfering with metabolism (toxicity!)
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Characterisation - Processing 

ÅSoybean
ÅDehulling
ÅOil extraction
ÅProtein concentrates
ÅProtein isolates

ÅRapeseed
ÅDehulling
ÅOil extraction
ÅProtein concentrates
ÅProtein isolates

ÅLupins
ÅDehulling
ÅProtein concentrates
ÅProtein isolates

ÅPeas
ÅDehulling
ÅProtein concentrates

ÅCereals
ÅGluten production
ÅPre -extrusion

Most processing methods influence both 

composition and nutritional value
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Characterisation - Processing

Protein Digestibility

L. angustifolius cv. Coromup

L. angustifolius cv. Coromup
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Crude Protein

Glencross et al. (2007) Aquaculture Nutrition 13, 462-470.
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Characterisation - Summary

ESSENTIAL

Classification

Species

Origin

Processing

Composition

Dry matter

Protein

Lipid

Ash

Gross Energy

USEFUL

Classification

Genotype

Particle size

Composition

Amino acids

Fatty acids

Starch

Fibre classes

Anti-Nutritionals

?é..
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Assessing Nutritional Effects

Feed Intake

Utilisation
(Growth/Retention)

Digestibility

Pathology

Blood chemistry

Gene / Protein 
Expression
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Is actually an assessment of absorption

Uses an un-absorbable marker to estimate 
changes in ratios between diet and faeces to 
determine absorption coefficients.

Numerous markers have been used including ï
Chromium, Yttrium, Ytterbium, Titanium, 
Cholestane, Hexatriacontaine, Acid-Insoluble-Ash

Diet Digestibility
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Ingredient Digestibility

e.g. Casein

Reference

Diet
Test

Diet

Reference

Test Ingredient

Diet Substitution and Reference Ingredient Approaches

Must be 

representative 

of reference 

diet
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Ingredient Digestibility

( )( )
( )
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Assumes that the digestibility of a diet is the SUM 

of the digestibility of each of its ingredients

Uses the diet digestibility coefficients of a test and 

reference diet and the ratio of test ingredient to 

reference diet and the ratio of ingredient and diet 

nutrient contributionsé.
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Measurement of  digestibility

Smith and Tabrett. (2005) Aquaculture 245, 211-220.

Ånutritionally balanced feeds

Åhigh level of homogeneity of feeds

Åminimise leaching loss before ingestion

Åminimise leaching loss from faeces

Åprevent ingestion of exuvia (for crustaceans)

Åensure high level of accuracy of analyses


