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Calculation of Replacement Price for Alternative Feed Ingredient in Consideration of
Nutrient Content in Feed Ingredient Fed to Broiler Chickens

Su Hyun An and Changsu Kong'

Department of Animal Science, Kyungpook National University, Sangju 37224, Republic of Korea

ABSTRACT The objective of this study was to calculate the unit price of an alternative feed ingredient for broiler chickens
in consideration of the energy and nutritive contents in the feed ingredient by using a simple Excel worksheet. A
corn-distiller’s dried grains with solubles (corn-DDGS) was used as an alternative ingredient and corn and soybean meal as
ingredients to be replaced. The net change of feed price was calculated based on the replacement values which were estimated
in consideration of energy and nutrient concentration in feed ingredients used in the calculation, the price of feed ingredients
and inclusion rate of the alternative ingredient. The nitrogen corrected apparent metabolizable energy(AMEn) and standardized
ileal digestible AA including Lys, Met, Thr, and Trp, total Ca, and available P were employed as nutritive component to
calculate the replacement values for individual feed ingredients. The equation for replacement was 1 x corn - DDGS + 0.0334
x soybean oil + 0.0182 x Limestone = 0.8893 x corn + 0.13 x soybean meal + 0.0004 x Lys + 0.0022 x Met + 0.0005
x Trp + 0.0028 x Thr + 0.0264 x dicalcium phosphate. The replacement price of corn - DDGS was calculated to be 270
won/kg when the inclusion rate was 15% and the energy and nutrient contents were considered in the calculation. In
conclusion, the Excel-based ingredient price calculator may be useful to determine the economic value when an alternative

feed ingredient is used in diets fed to broiler chickens.

(Key words: alternative ingredient, feed price, broilers, replacement value)
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Table 1. Nutritional composition of feed ingredients used in this study (As-is basis)’

Standardized ileal digestible basis

Tngredients AMEn Total Ca Avail. P

(keal/kg) Lys (%) Met (%) Thr (%) Tip (%) (%) (%)

Corn 3,128.9 0.221 0.150 0.247 0.049 0.030 0.060

SBM 48% CP 22213 2.628 0.576 1.581 0.570 0.310 0.240

Corn-DDGS 2,770.0 0.570 0.430 0.706 0.168 0.070 0.480

DCP* - - - - - 24.80 14.98
Limestone - - - - - 35.84 -
Soybean oil 9,004.5 - - - - - -
DL-Met - - 99.00 - . - .
L-Lys - 79.80 - - - - -
L-Thr - - - 99.00 - - -
L-Trp - - - - 98.50 - -

! The values of nitrogen corrected apparent metabolizable energy and mineral contents in feed ingredients were derived from Sauvant et
al. (2004). The values of nitrogen corrected apparent metabolizable energy and mineral contents in corn-distiller’s dried grains with
solubles were derived from Waldroup et al. (2007) and Wang et al. (2007), respectively. The values of amino acids concentrations of
all feed ingredients were derived from AMINODat 4.0 (Evonik Industries, 2010).

2 DCP = dicalcium phosphate.
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1. Select feed ingredients for calculating the e s epter
replacement coefficients e
i information within the
corresponding cell.
M Standardized ileal digestible basis
Ingredient Bank A AMEn Lys Met Thr Trp Total Ca Avail P

Ingredients (As-is basis) kcal/kg % % % % % %
Corn 3128.88 0.221 0.150 0.247 0.049 0.030 0.060
SBM 48% CP 2221.27 2.628 0.576 1.581 0.570 0.310 0.240
Corn-DDGS 2770.00' 0.570 0.430 0.706 0.168 0.070 0.480)
Dicalcium phosphate 24.80 14.98
Limestone 35.84
Soybean oil 9004.49
DL-Met 99.00
L-Lys-HCI 79.80
L-Thr 99.00
L-Trp 98.50

Fig. 1. Nutrient compositions of selected feed ingredients used in this trial. Composition values are on an as-fed basis. The values
of nitrogen corrected apparent metabolizable energy and mineral contents in feed ingredients were derived from Sauvant et al. (2004).
The values of nitrogen corrected apparent metabolizable energy and mineral contents in corn-distiller’s dried grains with solubles were
derived from Waldroup et al. (2007) and Wang et al. (2007), respectively. The amino acids concentrations of all feed ingredients were

derived from AMINODat 4.0 (Evonik Industries, 2010).
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Set the level of alternative inclusion rate to
100.

Then, enter directly inclusion rate of each
ingredient so that there is no difference
between two diets

Replacement

Standardized ileal digestible basis

Ingredient Bank value AMEn Lys Met Thr Trp Total Ca Avail P
(As-is basis) % keallg % % % % % %
Corn-DDGS 100.000 2770.00 0.57 0.43 0.71 0.17 0.07 0.48
Soybean oil 3.344 9004.49 .

Limestone 1.817 . . . . . 35.84 .
105.16 3071 0.570 0.430 0.706 0.168 0.721 0.480
Replacement Standgrdized ileal digestible basig

Ingredient Bank value AMEn Lys Met Thr Trp [otal Ca Avail P

(As-is basis) % keallg % % % % % %
Corn 88.925 3128.88 0.22 0.15 0.25 0.05 0.03 0.06
SBM 48% CP 13.000 2221.27 2.63 0.58 1.58 0.57 0.31 0.24
L-Lys-HCI 0.040 79.80 .
L-Trp 0.051 . 98.50
L-Thr 0.284 . 99.00
DL-Met 0.223 99.00 . .
Dicalcium phosphate 2.638 . . . . . 24.80 14.98
105.16 3071 0.570 0.430 0.706 0.168 0.721 0.480
Difference 0.0000 0.000 0.000 0.000 0.000 0.000 0.000

Fig. 2. Nutrient contents to calculate the replacement coefficient.

contents among feed ingredients.
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Corn-distiller's dried grain with solubles (DDGS) Calculator
Replacementvalue of corn-DDGS in corn-SBM based diets fed to poultry
(energy source: Soybean oil)

Directions: Update the prices and change corn-DDGS inclusion
rate (%) in the colored boxes.

Feed ingredient Unit

Corn-DDGS G \Vorvkg
Corn 230 Won/kg
SBM 48% CP 440 Won/kg
DL-Met 5100 Won/kg
L-Lys-HCI 1500 Won/kg
L-Thr 1970 Won/kg
L-Trp 3000 Wonrkg
Dicalcium phosphate 540 Won/kg
Limestone 33  Won/kg
Soybean oil 730 Won/kg

Corn-DDGS inclusion: 150 %

To be increased RC* % Won/kg of feed To be decreased RC* % Won/kg of feed
Corn-DDGS 1.00000 15.000 31.05 Corn -0.88925 -13.339 -30.68
Soybean oil 0.03344  0.502 3.6619 SBM 48% CP -0.13000 -1.950 -8.5800
Limestone 0.01817  0.273 0.0900 L-Lys-HCI -0.00040 -0.006 -0.0902

L-Trp -0.00051 -0.008 -0.2295
L-Thr -0.00284  -0.043 -0.8387
DL-Met -0.00223  -0.034 -1.7091
Dicalcium phosphate -0.02638 -0.396 -2.1368
Sum: 15.77 34.80 Sum: -15.77 -44.26

Net change of feed cost by using 15% of Corn-DDGS is Won -9.46 (=34.8-44.26) per kilogram of feed.
* RC represents replacement coefficients.

Fig. 3. A sample calculation of the difference in feed price when the price of com-distiller’s dried grains with solubles (corn-DDGS, 207
won/kg) was set at 90% of the price of corn (230 won/kg). The energy and nutrient concentration of feed ingredients were considered
in the calculation and the net change of feed price by using 15% of corn-DDGS was —9.46 won (=34.8—44.26) per kg of feed.
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Directions: Update the prices and change corn-DDGS inclusion
rate (%) in the colored boxes.

Corn-distiller's dried grain with solubles (DDGS) Calculator
Replacementvalue of corn-DDGS in corn-SBM based diets fed to poultry
(energy source: Soybean oil)

Feed ingredient Unit

Comn-DDGS EE \Vorvkg
Corn 230 Won/kg
SBM 48% CP 440 Won/kg
DL-Met 5100 Won/kg
L-Lys-HCI 1500 Won/kg
L-Thr 1970 Wonl/kg
L-Trp 3000 Wonvrkg
Dicalcium phosphate 540 Won/kg
Limestone 33  Won/kg
Soybean oil 730 Won/kg

Corn-DDGS inclusion: 150 %

To be increased RC* % Won/kg of feed To be decreased RC* % Won/kg of feed
Com-DDGS 1.00000 15.000 40.51 Corn -0.88925 -13.339 -30.68
Soybean oil 0.03344  0.502 3.6619 SBM 48% CP -0.13000  -1.950 -8.5800
Limestone 0.01817  0.273 0.0900 L-Lys-HCI -0.00040 -0.006 -0.0902

L-Trp -0.00051 -0.008 -0.2295
L-Thr -0.00284  -0.043 -0.8387
DL-Met -0.00223  -0.034 -1.7091
Dicalcium phosphate -0.02638 -0.396 -2.1368
Sum: 15.77 44.26 Sum: -15.77 -44.26

Net change of feed cost by using 15% of Corn-DDGS is Won 0 (=44.26-44.26) per kilogram of feed.

* RC represents replacement coefficients.

Fig. 4. A sample calculation for the price of alternative feed ingredient (corn-distiller’s dried grains with solubles; corn-DDGS) when
the net change of feed price by using 15% of corn-DDGS was set at 0 won per kg of feed. The price of corn-DDGS was calculated
to be 270 won per kg of feed when the energy and nutrient concentration of feed ingredients were considered in the calculation.
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