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Effects of Com Distillers Dried Grains with Solubles Colors and Phytase Levels
on the Ileal Amino Acid Digestibility of Brovilers

Jong Hwangbo*, Eui-Chul Hong’, Hee-Du Park, Seung-Hwan Na, Hak-Kyu Kim, Dong-Jo Yu,
Mi-Na Park, Kie-Chul Jung and Hyo-Jun Choo

National Institute of Animal Science

ABSTRACT This work was carried out to investigate the effects of CDDGS (corn distillers dried grains with solubles) colors
and phytase levels on the amino acid digestibility of broilers for 7 days. One hundred eight Ross broilers were used in 9 treatment
groups with a 3 x 3 factorial design as three colors of DDGSs (DDGS1, DDGS2, and DDGS3) in combination with phytase (0,
500, and 1,000 FTU/kg). The L* values of DDGS1, DDGS2, and DDGS3 were 55.2, 39.8, and 28.3; the a* values, 8.8, 7.5, and
6.1; and the b* values, 41.3, 27.1, and 15.4, respectively. The ileal digestibility of amino acids was decreased as DDGS color
was dark, and increased as additive phytase level was increased in the diet. Average digestibilities of essential amino acids were
67.6~80.0%, and those of nonessential amino acids 67.4~77.3. Amino acid digestibility was low in the dark DDGS with no phytase

in the diet.
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Table 1. Color characteristics of the 3 sources of corn distillers
dried grains with solubles (CDDGS)

Item DDGSI DDGS2 DDGS3
Color scores'
L 552+1.62° 39.8+1.84 28.3+1.39
a 8.8£0.44 7.5£0.46 6.1£0.52
b’ 413+1.75 27.141.65 15.4+1.25

L = lightness of sample; where 0 = black to 100 = white; higher
values for a* and b* indicate greater degrees of redness and yellow-
ness, respectively.

*Ten observations per means + SD (standard deviation).
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Table 2. Gross energy, crude protein, and amino acid contents of

the 3 sources of corn distillers dried grains with solubles

Table 3. Chemical compositions of the basal diet

Items Finisher

Ingredients (%)

Corn 63.30
Soybean meal 27.70
Corn gluten meal 3.50
Soybean oil 2.50
Limestone 1.00
Dicalcium phosphate 1.10
Salt 0.25
L-Lysine 0.05
DL-Methonine 0.10
Vitamin-mineral premix1 0.50

. L2
Chemical compositions

ME (kcal/kg) 3,150
Crude protein (%) 19.00
Lysine (%) 1.02
Nonphytate P 0.37

(CDDGS)
Item DDGSI1 DDGS2 DDGS3
Gross Energy (kcal/kg) 4,784 4,787 4,737
Crude Protein (%) 26.2 26.3 25.0
Essential amino acids (%)
Arginine 1.15 1.17 0.95
Histidine 0.61 0.65 0.58
Isoleucine 0.83 0.89 0.76
Leucine 2.98 3.19 3.06
Lysine 0.76 0.71 0.49
Methionine 0.47 0.49 0.44
Phenylalanine 1.21 1.29 1.21
Threonine 0.96 1.01 0.82
Tryptophan 0.26 0.28 0.20
Valine 1.18 1.28 1.12
Total 10.41 10.96 9.63
Nonessential amino acids (%)
Alanine 1.88 2.02 1.87
Aspartic acid 1.59 1.64 1.33
Cystine 0.48 0.50 0.45
Glutamine 3.90 3.95 4.02
Glycine 1.00 1.05 0.90
Proline 2.20 2.28 1.95
Serine 1.13 1.20 1.03
Tyrosine 0.98 1.01 0.96
Total 13.16 13.65 12.51

T8 A= = lysine?] $HEFo] 74481 t(Friedman, 1992; van
Barneveld et al., 1994; Finot, 2005). Ergul et al.(2003)-> DDGS
o] g}7)¢} M= JhaFo 71AS} lysine S Hrts)
=t gelAolgta aL, B A7 ARl E 2o AAE
s T A
2. ojo|=Ate| 5| A4Sl

DDGS®] A/337} phytase F7} Fol] W2 43188 Table
4ol YeRQIT). Phytase®] H7F 0] 855 DDGSY

'Provided following nutrients per kg of diet : vitamin A, 9,000,000
1U; vitamin D3, 2,100,000 IU; vitamin E 15,000 IU; vitamin K,
2,000 mg; vitamin B;, 1,500 mg; vitamin B,, 4,000 mg; vitamin
Be, 3,000 mg; vitamin By, 15 mg; Ca-pantothenate, 8,500 mg;
niacin, 20,000 mg; biotin, 110 mg, folic acid, 600 mg, Co, 300
mg, Cu, 3,500 mg; Mn, 55,000 mg, Zn, 40,000 mg; I, 600 mg;
Se, 130 mg.

*Calculated values.
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o opm|i=qbe] Hat Askg-2 747t 73.6, 75.8, 77.3, 73.1,
75.3, 76.8, 67.4, 694 = 70.7% ©|At}

AR 8] Fo] 7iAH, B9 carboxyl 719} Tl A
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Table 4. Effect of supplemental corn distillers dried grains with solubles (CDDGS) and phytase on apparent ileal amino acid digestibility

for chicks'
CDDGS DDGSI DDGS2 DDGS3
Phytase ,
(FTU/kg) SEM
0 500 1,000 0 500 1,000 0 500 1,000
Amino acids
Essential amino acids (%)
Arginine 78.1° 80.4° 82.0° 774 79.7° 81.3" 65.6° 67.6° 68.9" 1.36
Histidine 77.9 80.2% 81.8" 77.2° 79.5% 81.1% 66.2° 69.2% 70.6° 1.22
Isoleucine 78.4° 80.8% 82.3° 77.7° 81.6% 81.6™ 69.1¢ 71.2% 72.6° 1.09
Leucine 86.3° 88.9° 90.6" 81.5° 84.0° 85.6° 80.4° 82.8™ 84.4° 0.64
Lysine 728 75.0° 76.4° 71.0° 73.1° 74.6" 55.8 57.5° 58.6° 2.07
Methionine 84.6° 87.1° 88.8" 83.8" 86.3" 88.0™ 77.6° 79.9° 81.5™ 127
Phenylalanine 81.7° 842" 85.8" 80.3° 827" 843" 74.9° 77.2° 78.7% 0.84
Threonine 65.2° 67.2° 68.5° 63.9° 65.8" 67.1° 55.5° 57.2° 58.3% 1.95
Valine 73.9® 76.1° 77.6° 71.1° 73.2° 74.7° 62.3° 64.2° 65.4° 1.40
Mean 77.7" 80.0° 81.5° 76.0° 78.4% 80.1° 67.6° 69.6° 71.0° 1.32
Nonessential amino acids (%)
Alanine 80.2° 822" 83.5" 78.0° 80.3 81.9" 74.1¢ 76.3° 77.8% 0.86
Aspartic acid 67.8" 69.8° 71.2° 64.5° 66.4° 67.7° 55.9° 57.6° 58.7° 1.56
Cystine 66.6" 68.6" 69.9° 66.1° 68.1° 69.4° 56.4° 58.1° 59.2% 2.57
Glutamine 80.3° 82.7° 84.3° 74.8° 77.0° 78.5° 71.6° 73.8% 75.2° 0.92
Proline 81.1° 83.5" 85.2° 78.3° 80.7" 82.2 74.2° 76.4™ 77.9° 1.16
Serine 72.5% 74.7" 76.1° 71.7% 73.9° 75.3 64.8° 66.7° 68.0% 1.76
Tyrosine 80.7° 83.1° 84T 784™ 808" 823" 4T 769 784 131
Mean 73.6™ 75.8° 77.3° 73.1% 753 76.8" 67.4° 69.4> 70.7% 1.45

'DDGS1 (L'=55.2, a=8.8, b=41.3), DDGS2 (L'=39.8, a'=7.5, b'=27.1), DDGS3 (L'=28.3, a'=6.1, b'™=15.4).
*Pooled standard error of the mean for 12 broilers per treatment.

*““Means with different superscripts in the same row differ significantly (P<0.05).
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