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Things to know:
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What is FEED 
FORMULATION?

Feed formulation is the process of matching the nutrient 
requirements of a class of animal with the nutrient 

contents of the available ingredients (raw materials) in 
an economic manner.
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ANIMAL AND NUTRIENT 
REQUIREMENTS
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Each animal has different nutrient requirements

Broiler Layer Pigs
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Each production stage also has different nutrient 
requirements
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Different factors should be considered in establishing 
nutrient requirements and diet specifications
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What are the nutrients?
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• Carbohydrates – compounds composed of C, H, O and come in simple forms such as sugars and complex forms such as 
starches and fiber

• Lipids (fat) – chemically defined as substances insoluble in water and soluble in alcohol, ether and chloroform. Includes 
fatty acids, neutral fats, waxes and steroids

• Protein – large molecules composed of one or more chains of amino acids and are essential components of muscles, skin, 
bones and the body as whole

• Vitamins – complex organic compounds that are needed in small amounts for normal growth and metabolism. Classified 
as either fat-soluble vitamins (Vitamin A, D, E, K) or water-soluble vitamins (Vitamin C and B-complex vitamins)

• Minerals – inorganic substances that must be ingested and absorbed in adequate amounts to satisfy a wide variety of 
essential metabolic and/or structural functions in the body. Categorized according to amount required in the diet 
(macrominerals and trace minerals)

• Water – an essential nutrient because it is required in amounts that exceed the body's ability to produce it

Nutrients – compounds in food essential to life and health which provides energy, building blocks for repair and growth, and
substances necessary to regulate chemical processes



Choose an energy system that can better predict 
animal performance

9

Energy Partitioning
DE vs ME vs NE

Performance of growing-finishing pigs according to 
energy system and diet characteristicsa,b

The ability of NE system to predict performance of 
pigs is greater than DE and ME system

bNoblet (2013)



Select a more accurate measure of amino acid 
digestibility
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Total AA vs Digestible AA

Rostagno et al. (1995)



How to set nutrient specifications?
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• Check nutrient recommendations

• Use prediction models
• ME (pig) = 106 × BW0.75

• Lys requirement of nursery pigs = 19g SID Lys/kg weight gain

• From organizations and institutions

• From breeding/private companies



Nutrient Recommendation for Cobb 500 Broiler Chicken
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RAW MATERIALS (RM)
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Survey raw materials available locally
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Global Biogeochemical Cycles (2004)



Commonly Used Raw Materials
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Cereals

Plant and Animal 
Protein Sources

Oils

Corn Wheat Broken rice

Soybean meal Fish meal

Palm oilCoconut oil Soybean oil



Commonly Used Raw Materials

16

Co-products

Supplements

Additives

Wheat pollardRice bran Copra meal

Limestone Phosphates Salt Sodium bicarbonate

Vitamin premix

Mineral premix

Amino acids

Choline chloride

Enzymes

Toxin binders

Acidifiers

Flavor and sweeteners

Performance enhancers

Mold inhibitor



Check updated RM prices
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Corn Soybean meal



Analyze RM Quality
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Physical

Chemical

• Proximate analysis
• Fiber (NDF, ADF)
• Amino acid content
• Minerals (Ca, P, Na )
• Mycotoxin contamination



Know energy and nutrient composition of RM

19Brazilian Table for Poultry and Swine (2017)



Understand variability in nutrient composition
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AA Profile (% of CP) of Soybean Meal from Different Origin

ARGENTINA BRAZIL INDIAUSA
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Some Reference RM Nutrient Tables
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• From organizations and institutions

• Online



Study RM characteristics that can impact feed intake 
and nutrient digestibility
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• Palatability 

• Presence of anti-nutritional factors

• Level of mycotoxin

• Heat stability

• Buffering capacity

• Shelf life



Feed mill Considerations when Formulating a Diet
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For pelleted feeds

• minimum and maximum oil content

• minimum starch

• maximum co-products



FEED FORMULATION
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Formulation Tools
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MANUAL 
CALCULATION

EXCEL FORMULATION 
SOFTWARE



What makes up a feed formula?

Sample formulation only.
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Feed formulation is a process that needs 
thorough understanding of animal 

requirements, available raw materials 
and economic goals.



Rhona Niña R. Reyes, PhD
rreyes@ct.ussec.org

Thank you!
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