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Establishment and Application of Simulated Digestion Technique to Evaluate the

Nutritional Values of Feedstuffs for Pig and Poultry
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(State Key Laboratory of Animal Nutrition and Feeding, Institute of Animal Science, Chinese Academy of
Agricultural Sciences, Beijing 100193, China)

Abstract: Feed accounts for 60% to 70% of costs in pig and poultry production. The technology of
diversified diets with low protein and low soybean meal is critical to reduce feed costs and relieve the
pressure on the supply of feed grains such as corn and soybean meal. Accurate nutritional values are
the keystone to determine the substitutability of various feed ingredients and to formulate diversified
diets with low protein and low soybean meal. To obtain accurate nutritional values for feedstuffs in
practice, it is critical to establish dynamic nutritional value database for feed ingredients by developing
precise and rapid evaluation technologies. Thereby, this article systemically discusses the importance
and broad application of simulated digestion technique in nutritional evaluation for feedstuffs from
three aspects: the principles of establishing nutritional values database for feed ingredients, the
progress in simulated digestion technique for feedstuff evaluation, and the application of simulated
digestion technique in feedstuff database establishment and substitutability determination.
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Table 1 Comparison of effective energy values of feedstuffs from different feed databases
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Fig. 1 Interlaboratory variations in NDF (a) and ADF (b) of feed ingredients (dry matter basis) (Unpublished data)
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Fig. 2 Simulated digestion system for monogastric animals
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a. Correlation between EHGE and DE or ME of 43 common feed ingredients for swine (unpublished data) : DE. Digestive
energy; ME. Metabolizable energy; EHGE. Enzyme hydrolyzed gross energy. b. Correlation between EHGE and AME or
TME of 43 common feed ingredients for chickens'** : AME. Apparent metabolizable energy; TME. True metabolizable energy ;
EHGE. Enzyme hydrolyzed gross energy. c. Correlation between EHGE and TME of 43 common feed ingredients for ducks™ .
TME. True metabolizable energy; EHGE. Enzyme hydrolyzed gross energy
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Fig. 3 Correlation between values determined with simulated digestion and in vivo method
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Fig. 4 The minimal price difference between protein feed ingredients and soybean meal when having price advantage to

replace soybean meal in swine and poultry diets
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