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Figure 1 Corn kernel.
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Figure 2    Starch structure (A–D) and amylose and amylopectin molecules.
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Composition of diets

Ingredient and percent in diet Nutrients Amino acids (%)

Corn 54.84 Protein % 23.0 Met 0.60

Soybean meal (49%) 36.34 ME MJ/kg 12.93 Cys 0.37

Fishmeal 1.07 Fat % 6.2 Me+Cys 0.98

Lysine    0.02 Fibre % 2.6 Lys 1.29

DL Methionine 0.24 Calcium % 1.04 His 0.62

Soy Oil 3.60 Total P % 0.78 Tryp 0.27

Dicalcium phosphate 1.82 Available P % 0.49 Thr 0.89

Limestone 1.22 Na % 0.16 Arg 1.55

Salt 0.32 Cl % 0.25 Iso 0.98

Sodium bicarbonate 0.10 K % 0.97 Leu 1.99

Vitamin/Mineral mix 0.27 Mg % 0.21 Phe 1.12

Choline chloride 0.04 S % 0.19 Tyr 0.83

Titanium dioxide 0.30 Choline ppm 1370 Val 1.08

Linoleic acid % 2.53 Gly 0.95

Ser 1.09

Table 1 Dietary composition and calculated nutrient levels.
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Figure 3    Relationships among starch, protein and oil contents of corn.
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Figure 4    Rate of starch digestion determined in–vitro among 93 corn samples.
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Enzymes Mean SD CV %

Gain (g) No 909 114 13

Yes 915 114 12

Feed: Gain No 1.81 0.30 16

Yes 1.73 0.20 12

Table 2 Performance of 28–day broilers fed diets corn–based diets without or
with enzymes.

Dry Matter Starch  Protein Oil Gross energy
(%) (%) (%) (%) (MJ/kg DM)

Mean 89.1 68.8 8.1 4.4 18.9

SD 0.9 1.8 0.7 0.6 0.1

Minimum 87.4 65.8 7.1 3.5 18.7

Maximum 90.7 72.0 9.7 5.9 19.2

CV% 1 3       9       13 1

Table 3 Major chemical constituents in the dry matter and the measured gross energy of 93 samples of corn obtained from
various locations.

Table 4 The contributions of nutrients to the gross energy in a corn sample
with measured 18.97 MJ per kg dry matter.

Nutrient Percent in corn DM GE MJ/kg DM Calculated MJ/kg DM

Starch           71.6 17.36                 12.43

Protein 7.7 22.97 1.77

Oil 4.2 38.91 1.63

Other           16.6 18.16                   3.01

Total: 18.84
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Table 6 Calculated gross energy (GE) and ileal digestible energy (IDE) of a diet containing a corn sample (Table 5) and the
increase in IDE from the addition of enzymes.

Energy digestibility (%) Ileal digestible energy (MJ/kg)

Ingredient –Enzymes +Enzymes –Enzymes +Enzymes

Corn (55%) 74.2 77.9 7.69 8.07

Others (45%) 65.8 65.9 6.09 6.11

Total 70.2 72.2         13.78 14.17

Energy digestibility (%) Ileal digestible energy (MJ/kg)

Nutrient –Enzymes +Enzymes –Enzymes +Enzymes

Starch 86.3 91.3 10.72 11.35

Protein 81.6 82.4 1.44 1.45

Oil 90.2 90.7 1.47 1.48

Other 11.4 13.0 0.34 0.39

Total 74.2 77.9         13.97 14.67

Table 5 Calculated gross energy (GE) and ileal digestible energy (IDE) of a corn sample and the increase in IDE  from the
addition of enzymes.
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Figure 5 Sources of average gross energy in corn.
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Figure 6 Sources of ileal digestible energy (IDE) of a corn–soy diet
containing 55% corn.
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