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12- ШϝвЂцϜ ϣтϺПϦ ФϼА м ЬмϜϸϮ 

Ref . Bureau et al. ïHepher ïHoulihan et al. -- Edwards and Allan 

          Halver and Hardy, Tacon et al. 2009 



ϣтЮмϒ ϸϜмвЮϜ аттЧϦ ϣтвкϒ 
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ÅЬЎТϜ ϣтЪвЂЮϜ ϣϲϚϜϼЮϜ 



Å Physical properties of the feed ingredient : 

Å     Particle size range (screen analysis ï and consequent possible 

requirement for further grinding prior to usage ï for most aquatic species, 

the smaller the particle size and narrower the particle size range the 

better), 

Å    Bulk density (important when transporting large volumes and when 

formulating nutrient dense feeds),  

Å    Physical appearance and texture (homogenous free flowing products 

being preferred, with no visible lumps or cakes),  

Å    Color (in general, darker ingredients usually being indicative of animal 

protein sources),  

Å   Smell (fresh, not musty, and not sour or burned ï the more fishy the 

smell the better). 

Å Physical characteristics and consequent handling/processing 

requirements of a product are more often than not as important as the 

nutritional characteristics of the product itself. Moreover, simple 

microscopic examination will quickly indicate the purity of an ingredient 

and the presence or not of unwanted foreign materials. For standard 

methods of measuring the bulk density of feed ingredients and 

microscopic characteristics of different plant and animal feed ingredient 

sources 



Bulk density can vary significantly for the same ingredient due 

to differences in particle size, moisture content, or compaction. 

When a feed ration requires blending ingredients that differ 

widely in bulk density, the feed processor should ensure that 

the particle size of the feed ingredients is similar, use a binding 

agent (fat or molasses), and load the mixer using an ingredient 

sequence that optimizes the blending action of the mixer. 

 For example, high-density ingredients should be added early 

to vertical mixers and late in the batching sequence for 

horizontal mixers.  

Ingredient purity refers to the absence of contaminants. The 

source of these contaminants may be physical (e.g., glass), 

chemical (e.g., seed treatment), and microbial (e.g., 

mycotoxin). The use of hand sieves to inspect for physical 

contaminants enables rapid evaluation of material. 



The proximate analysis: 

a system for routine 

description of animal feedstuffs 

developed in 1865 by 

Henneberg and Stohmann of  

the Weende Experiment 

Station in Germany  



сϚϝтвтЪ 



ФϚыЛЮϜм ϣтЮмцϜ ϸϜмвЮϜ ЬтЯϲϦ 

Proximate analysis 

ФϚыЛЮϜм ϣтЮмцϜ ϸϜмвЮϜ ЬтЯϲϦ 

Proximate analysis 

Association of Official Analytical Chemists (AOAC) 



Crude protein 1-  аϝ϶ЮϜ дтϦмϼϠЮϜ 

Kjeldahl method  

Total nitrogen content  

Converting to a total crude protein  

Factor 6.25  

Average protein contains about 16 percent 

nitrogen by weight ( 12- 19) 

5.60 being more appropriate than 6.25  

1) 15-20 percent error  

2) Does not differentiate between protein and 

non-protein nitrogen (NPN) sources, including 

nucleic acids, amines ( chitin), uric acid, urea, 

ammonia, nitrates, 



Kjeldahl method  

Organic N + H2SO4              (NH4)SO4 + H2O + CO2  

 (NH4)2SO4 + 2NaOH               2NH3 + Na2SO4 + 2H2O 

NH3 +H3BO3                  NH4 H2BO3 +H2O   (color change occurs ) 

        (Red color)                  (Green color complex ) 

 NH4 H2BO3  + HCl                 NH4Cl + H3BO3 

   (Green color complex )              (Red color)   

 

1- Digestion  

2- Distillation  

3- Titration  



Mean nitrogen conversion factors recommended for different 

protein sources 

Protein sources                                                           Conversion 

factor 

  

Milk and other products                                                              5.85 

Egg (whole)                                                                                5.68 

Corn                                                                                            5.62 

Fish                                                                                             5.58 

Gelatin                                                                                        5.55 

Chicken                                                                                      5.53 

Soybean                                                                                     5.50 

Wheat                                                                                         5.49 

Beef                                                                                            5.48 

Barley                                                                                         5.45 

legumes                                                                                     5.40 

Rice                                                                                            5.34 

Sunflower                                                                                   5.29 

Average default factor ï mixed proteins, 

5.60 

more direct analysis of 

true amino acid protein 

nitrogen 

be developed, and that 

crude protein be 

dispensed with as an 

analytical tool. 



Crude lipid 2-  аϝ϶ЮϜ дкϸЮϜ 

solvent extraction 

ether  

chloroform: methanol 2:1  

hexane: methanol 4:1  

Soxhlet Method 

This process assumes ALL substances soluble in 

ether are fats This assumption is NOT TRUE. 

 Plant pigments, wax which are also soluble in 

ether, but do NOT have the same nutritional 

values of fats However, this error is generally 

small.  



Crude fiber 3-  аϝ϶ЮϜ  РϝтЮъϜ 

carbohydrates 

        

        NFE  

 

 

Crude fiber  

 extraction of a defatted 
sample with 1.25% H2SO4 

and 1.25% NaOH . 

4- ϣϠмАϼ 

5- ϸϝвϼ 

Moisture 

Ash 

% NFE = % DM - (% EE + % CP + % ash + % CF)  

% NFE = 100 - (% EE + % CP + % ash + % CF)  



Grain Moisture Meter 

1- Near Infrared (NIR) 

 2- Radio Frequency (RF) 



Unsatisfactory principle of the Proximate Analysis. 

Major problem: 

1. acid and base solubilize some of the true fiber           
(particularly hemicellulose, pectin and lignin). 

2. Cellulose too is partially lost. Hence, crude fiber 

underestimates true fiber. 

Most laboratories have phased out the CF term and 

replaced it with the Van Soest "Detergent 

Fiber" determination. 

This is the ONLY component in the Proximate Analysis which is 

not determined ANALYTICALLY but is calculated by difference. 

Therefore, NFE accumulates all of the errors that exist in other 

proximate analysis components (CF is the biggest error)  

NFE 



ÅProximate analysis is only a crude 

estimate of the major classes of 

nutrients, should be only used as a 

general guide to the potential 

nutritional merits of a feed ingredient.  

Å It follows therefore that the next step 

is to conduct chemical analyses for 

specific dietary nutrients. 



non-protein compounds 1- ϣтжтϦмϼϠ ϼтО ϸϜмв 

2- ϣтжтвϜ ЌϝвϲϜ 

3- ϣтжкϸ ЌϝвϲϜ 

4- ϤϝтϼЪЂ 

5- ϤϝжтвϝϦтТ 

6- ϣтϺПϦЯЮ ϢϸϝЎв ЬвϜмК 

7- ϣЦϝА 

8- дϸϝЛв 

Fatty acids, phospholipids and sterols 

sugars 

Energy 

Vitamins 

Minerals 

Anti-nutritional factors 

Amino acids  

ϣвϸЧϦв ЬтЮϝϲϦ 






