
1

WHEAT IS NOT A 
STANDARD 
RAW MATERIAL
Ángela Gutiérrez del Álamo Oms, Pérez de Ayala, den 
Hartog, Verstegen and Villamide.
Nutreco Poultry and Rabbit Research Centre
Toledo, Spain



2

DEFINING WHEAT

Gutiérrez del Álamo, 2007
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 Wheat is unique raw material

WHEAT
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WHEAT SHAPES

AACC, 2009
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WHEAT QUALITY (FOOD)

 Wheat grade characteristics (test weight, damaged kernels, 
foreign material, shrunken/broken kernels)

 Wheat non-grade data (dockage, moisture, protein, kernel 
hardness, kernel hardness, kernel weight, kernel diameter)

 Milling quality characteristics (flour yield, falling number, wet 
gluten, gluten index)

 Flour properties (protein, ash content, moisture)

 Dough properties determined via alveograph testing 
(tenacity, extensibility, strength, configuration ratio)

 Baking evaluation (internal characteristics, loaf volume)
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CHOPIN ALVEOGRAPH
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WHEAT QUALITY DEFINITION

“IT MUST BE CLEAN AND BRIGHT WITH NO BAD SMELL, 
INJURIOUS WEEDSEEDS AND ERGOTS MUST BE AT 
LOW LEVEL AND IT MUST NOT BE DISCOLOURED. THE 
DENSITY OF THE BULK GRAINS (SPECIFIC OR BUSHEL 
WEIGHT) MUST BE AT LEAST 720 kg/m3”
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COARSE GRAIN EXPORTS
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WHEAT IN BROILER NUTRITION

“So, cereals will be expensive and some experts believe 
they will be actually VERY expensive. There is nothing really 
to replace cereals, as any potential candidates have already 
been priced accordingly (one of the perils of globalization!) 
In other words, we must learn to survive and even turn a 
profit even with high cereal prices. This might be the time to 
actually start saving on feed cost for many poultry 
producers.”

Ioannis Mavromichalis
World Poultry News
August, 2010
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 Towards the definition of wheat quality
 Specific weight

 The use of enzymes in wheat based diets
 Estimation of AMEn of wheat and its use in broiler nutrition

 Tables
 Equations
 Near-Infrared Spectroscopy (NIRS)

TODAY POINTS TO DISCUSS
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WHEAT QUALITY DEFINITION

“IT MUST BE CLEAN AND BRIGHT WITH NO BAD SMELL, 
INJURIOUS WEEDSEEDS AND ERGOTS MUST BE AT 
LOW LEVEL AND IT MUST NOT BE DISCOLOURED. THE 
DENSITY OF THE BULK GRAINS (SPECIFIC OR BUSHEL 
WEIGHT) MUST BE AT LEAST 720 kg/m3”
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RELATIONSHIP STARCH-AMEn AND SW

y = 2.2376x + 469.57
R2 = 0.4616
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CURRENT RELATIONSHIP STARCH AND 
SPECIFIC WEIGHT
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CURRENT RELATIONSHIP SPECIFIC 
WEIGHT AND AMEn

Gutiérrez del Álamo et al., 2008
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rITEM

0.087Excreta digestibility Crude Protein

-0.055Retained Crude Protein

0.012Excreta digestibility Dry Matter

0.209Ileal digestibility Crude Protein

0.228Ileal digestibility Starch

0.202Ileal digestibility Dry Matter

0.070AMEn

RELATIONSHIP SW AND BROILER 
“ANSWER”

Gutiérrez del Álamo et al., 2009

n = 80

Samples from different originPaerson correlations
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THE USE OF ENZYMES

Austin et al., 1999
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THE USE OF ENZYMES

Gutiérrez del Álamo et al., 2008
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THE USE OF ENZYMES

Gutiérrez del Álamo et al., 2008

Gutiérrez del Álamo et al., 2008
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WHEAT IN FEEDING TABLES 
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WHEAT IN FEEDING TABLES 
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13628782.258.32.011.71.988.2
Gutiérrez del 
Álamo et al., 
2009
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VARIATION IN AMEn

Gutiérrez del Álamo et al., 2009

Histogram of the wheat AMEn taken from different feed 
factories around Europe
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WHEAT GRAIN

Gutiérrez del Álamo et al., 2007
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PAERSON CORRELATIONS

Gutiérrez del Álamo et al., 2009
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Federación de Asociaciones de Celíacos en España, 2002.

WHEAT FLOUR

Proteins

± 10-15 %

Starch

± 65-75 %

Water

± 15 %

Gluten (80-90 %)Albumins Globulins

Alcohol soluble No alcohol soluble

Gliadins Glutenins

ΩΩ, , γγ, , αα -- gliadinsgliadins LMW, HMW LMW, HMW -- gluteninsglutenins

WHEAT PROTEIN
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WHEAT PROTEIN

Gianiballi et al., 2001 Senter, 1992
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 CVB-2007 (AMEbroilers, kcal/kg) = 

3.72 x CP x dig. CP + 9.28 x CFAT x dig. CFAT + 4.14 x NFE 

x dig. NFE

NFE = DM – Ash – CP – CFAT – CFIBRE (consists of 

carbohydrates, sugars, starches, and a major portion of the 

hemicellulose)

FORMULA

Nutreco PRRC, 2010



27Nutreco, 2010

NIRS
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NIRS
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ESTIMATING WHEAT AMEn

APPARENT METABOLIZABLE 
ENERGY BROILERS

Table NIRSFormula

Considers wheat a 
standard raw

material

Adjustments
based on

knowledge

It is expensive but
real time sampling
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CONCLUSION

 AMEn of wheat is variable and depends on factors until know 
not controlled by nutritionists

 Specific weight is not the answer to buy wheats
 There is no knowledge on how and why to buy a certain 

wheat crop
 Starch is the main factor affecting AMEn but

 Modifications to the predicting formula can be applied based 
on knowledge

 NIRS is a good tool to determine wheat quality (AMEn) in 
each sample arriving to the feed mill

THANKS


