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Additivity of Ileal Crude Protein Digestibility and Comparison of Digestibility with
Methodological Consideration in Broilers

Jinyoung Lee' and Changsu Kongﬂ
'Ecology and Environmental Research Institute, Kyungpook National University
“Department of Animal Science, College of Ecology and Environmental Science, Kyungpook National University

ABSTRACT This study was aimed at evaluating the additivity of crude protein digestibility in mixed diets of corn and
soybean meal (SBM), and comparing direct and indirect methods for evaluating crude protein (CP) digestibility. Totally, five
hundred and twenty-five 18-day-old broiler chickens were grouped into 7 blocks based on body weight, and randomly allocated
to 6 treatment groups in a randomized complete block design. The basal diet, diet 3, was corn-SBM-based, containing 65%
corn and 28% SBM. Diets 1 and 5 contained corn and SBM, respectively, as the sole CP source. To use the difference method,
2 diets, diets 2 and 4, were prepared by mixing corn and SBM at the expense of the basal diet, respectively. Diet 2 contained
79% com and 14% SBM, and diet 4 contained 32.5% corn and 34% SBM. To evaluate the additivity of digestibility values,
the difference between measured values for the mixed diets (diets 2, 3, and 4) and predicted values calculated using the measured
values for diets 1 and 5 was examined. The apparent (AID) and standardized (SID) ileal digestibility of CP in SBM differed
between the direct and indirect methods; however, corresponding digestibility did not differ for corn. Additionally, the predicted
and measured digestibility of both AID and SID differed in diets 2 and 3, implying that the digestibility values obtained from
diets 1 and 5 were not additive for mixed diets. In conclusion, this study showed that digestibility evaluated by direct and
indirect methods depends on the ingredients having different CP concentrations, and this finding may be considered to improve
the accuracy of feed formulation for broiler chickens.

(Key words: additivity, basal endogenous losses, broiler chicken, crude protein, ileal digestibility)
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Table 1. Ingredients and analyzed crude protein composition of experimental diets (as-fed basis)

Dietary treatment

Item Corn Basal + corn Basal Basal + SBM' SBM NED?
(Diet 1) (Diet 2) (Diet 3) (Diet 4) (Diet 5)

Cormn 93.00 79.00 65.00 32.50 - -

SBM - 14.00 28.00 34.00 40.00 -
Com starch - - - 25.50 51.00 29.21
Sucrose - - - - - 55.00
Soybean oil 2.00 2.00 2.00 3.00 4.00 4.00
Monocalcium phosphate 2.10 2.10 2.10 2.10 2.10 2.10
Limestone 1.50 1.50 1.50 1.50 1.50 1.50
Vitamin-mineral premix’® 0.50 0.50 0.50 0.50 0.50 1.00

Ingr(iii)ems Salt 0.40 0.40 0.40 0.40 0.40 -
Chromic oxide 0.50 0.50 0.50 0.50 0.50 0.50
Cellulose - - - - - 5.00
Choline chloride - - - - - 0.25
Sodium bicarbonate - - - - - 0.75
Potassium chloride - - - - - 0.30
Magnesium oxide - - - - - 0.09
Potassium carbonate - - - - - 0.30
Total 100.00 100.00 100.00 100.00 100.00 100.00
Analyzed nutrient 4o rotein 8.77 13.8 19.1 20.7 20.7 0.33

(7o)

' SBM = soybean meal.
2 NFD = nitrogen-free diet.

3 Provided the following quantities per kilogram of premix: vitamin A, 1,600,000 IU; vitamin E, 800 IU; vitamin Ks, 132 mg; vitamin
Bi, 97 mg; vitamin B,, 500 mg; vitamin B, 200 mg; vitamin Bj,, 1,200 mg; nicotinic acid, 2,000 mg; calcium pantothenate, 800 mg;
folic acid, 60 mg; choline chloride, 35,000 mg; zinc, 9,000 mg as zinc sulfate; manganese, 12,000 mg as manganese sulfate; iron, 94,000
mg as iron sulfate; copper, 500 mg as copper sulfate; iodine, 250 mg as calcium iodide; cobalt, 100 mg as cobalt sulfate; selenium,

50 mg as sodium selenite.
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Table 2. Direct and indirect digestibility (%) of corn and soy-
bean meal in broilers'”

Direct Indirect Standard error  P-value
AID 76.2 77.2 244 0.72

Corn
SID 85.0 86.1 2.44 0.66
Soybean AID 83.5 89.0 2.06 0.04
meal  gp 872 924 2.06 0.05

! AID = apparent ileal digestibility; SID = standardized ileal dige-
stibility.
2 Fach least squares mean represents 7 observations.
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Table 3. Measured and predicted values for apparent and standardized ileal crude protein digestibility of broilers fed a corn-soybean

meal mixed diet'?

Measured Predicted Difference’ Standard error P-value

Basal + Com AID 78.5 82.2 ~3.7 0.82 0.004
(Diet 2) SID 84.0 86.8 —2.7 0.82 0.015
Basal AID 79.1 82.9 -3.8 1.00 0.010
(Diet 3) SID 83.1 87.0 -39 1.00 0.008
Basal + SBM' AID 84.4 83.2 12 1.33 0415
(Diet 4) SID 88.1 87.1 1.0 133 0.489

! AID = apparent ileal digestibility; SID = standardized ileal digestibility.

2 Fach least squares mean represents 7 observations.
3 Calculated as measured — predicted.
* SBM = soybean meal.
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