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Evaluation of True Metabolizable Energy and the Effect of Corn Digdtillers Dried Grains with
Solubles in the Diets on Broiler Performance and Nutrient Availability
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ABSTRACT This study was conducted to investigate the effect of corn didtillers dried grains with solubles (CDDGS) in broiler
diet on iled amino acid digestibility and broiler performance. In experiment 1, TME, of CGGDS ranged from 2,863 to 2,976 kca/kg
and averaged 2,904 kcd/kg on an 86% DM basis. In experiment 2, 192 mae Ross broilers (one-day-old) were assigned randomly
to 4 dietary trestment groups (12 birds/pen, 4 pens/treatment) as CDDGS leves (0, 6, 12 and 18%) and fed experimenta diets for
6 weeks (darter (0~2wk); grower (2~4wk); finisher (4~6wk)). There was no difference in BWG of the chicks. However, feed intake
and feed efficiency of chicks fed with non CDDGS groups were better than those of chicks fed with CDDGS fed groups (P<0.05).
The amino acid digestibilities of diets containing CDDGS were high for phosphorus but low for lysing threonine, agpartic acid,
cygine and glycine (P<0.05) in the treatments compared to those of the contral diet. This study showed that CDDGS has a high
ME vdue and the treatments were low for the iled amino acid digedtibility, but there was no effect on the broiler performances.

(Key words : corn digtillers dried grains with solubles, broiler, performance, nutrient availability)
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2 95 AUTHUSGC, 2006). WDGE A4 $Heo] %71 2002). 7FaFellA] DDGSH =79} 47 £ (solubles)] Hl
Fol| F2 W57lE AFEE L, DDGE A EFl F9 & 3 JAA 7HR o &S nF tHMartinez Amezeua 5,
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Table 1. Chemica compositions of CDDGS' (86% DM Basis)

Items (%) CDDGS
Crude protein 26.10
Ether extract 1241
Crude fiber 7.68
Crude ash 361
Essentid amino acids (%)
Arginine 1.150
Higtidine 0.611
Iso-Leucine 0.830
Leucine 3.189
Lysne 0.757
Phenyldanine 1.207
Threonine 0.961
Valine 1.119
Methionine 0.437
Non-essentid amino acids (%)
Alanine 1.875
Aspattic acid 1592
Glutamic acid 4.319
Glycine 1.003
Proline 2284
Serine 1.300
Tyrosine 0.983

'CDDGS, corn digtillers dried grains with solubles.
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Table 2. Formula and chemica compositions of experimenta
diets in starter period’ (0~2 weeks)

Table 3. Formula and chemica compositions of experimental
diets in starter period (2~4 weeks)

CDDGS (%)

CDDGS (%)

0 6 12 18 0 6 12 18
Ingredients (%) Ingredients (%)
Corn (CP 8.3%) 5265 4805 4105 3295 Corn (CP 8.3%) 5830 5430 5220 4880
Soybean med (CP 45.0%) 3000 2865 2850 30.80 Soybean medl (CP 45.0%) 2850 2650 2600 24.00
CDDGS - 600 1200 18.00 CDDGS - 6.00 1200 18.00
Corn gluten med 9.30 860 1150 1150 Corn gluten med 6.00 6.00 4.00 3.00
Soybean ail 300 320 250 250 Soybean ail 300 300 250 300
Dicalcium phosphate 15 170 100 120 Dicdcium phosphate 120 120 100 100
Limestone 200 220 18 150 Limestone 150 150 130 120
St 0.25 0.25 0.25 0.25 St 0.25 0.25 0.25 0.25
L-Lysine 050 050 050 050 L-Lysine 050 050 025 025
DL-Methionine 0.25 0.30 035 025 DL-Methionine 0.25 0.25 0.20 0.20

Vitamin-mineral premix* 0.50 050 050 0.50
Antibiotic 005 005 005 005

Chemica compositions”

ME (kca/kg) 3,050
CP (%) 230
Lysine (%) 160 157 171 180
Methionine (%) 054 057 0.65 0.62

*Provided following nutrients per kg of diet: vitamin A, 9,000,000
1U; vitamin D5, 2,100,000 1U; vitamin E, 15,000 1U; vitamin K,
2,000 mg; vitamin By, 1,500 mg; vitamin By, 4,000 mg; vitamin
Bs, 3,000 mg; vitamin By, 15 mg; Ca-pantothenate, 8,500 mg;
niacin, 20,000 mg; biatin, 110 mg; falic acid, 600 mg; Co, 300 mg;
Cu, 3500 mg; Mn, 55,000 mg; Zn, 40,000 mg; |, 600 mg; Se,
130 mg.

“Caculated values.

"CDDGS, corn distiller's dried grains with solubles; ME, meta-
bolizable energy; CP, crude protein; EE, ether extract; CF, crude
fiber; P, phosphorus.

Fom, 36A17 AAAZ T 48713 vl ES A F sk
o|F FUg Al@A 712 AFRE 173 AHrgelAl7]a,
ThA] 24417H8 A2 A7) TS, CDDGS7} 30% 3Hr-d Al
AL 100 g= 4% B9F 2T o 5= vro] 23] goldtal,
A ES AF st Bt vl ofd, A 23] dPAITt
o AF s, HAFS ] 01 N HOS Yol n|gEo] 9|3t

Vitamin-mineral premix* 050 050 030 030

Chemica compositions®

ME (kcal/kg) 3,100
CP (%) 21.0
Lysine (%) 144 142 124 118
Methionine (%) 049 050 046 046

"Provided following nutrients per kg of diet: vitamin A, 9,000,000
IU; vitamin Ds, 2,200,000 IU; vitamin E, 15,000 IU; vitamin K,
2,000 mg; vitamin By, 1,500 mg; vitamin By, 4,000 mg; vitamin
Bs, 3,000 mg; vitamin By, 15 mg; Ca-pantothenate, 8,500 mg; nia-
cin, 20,000 mg; hictin, 110 mg; folic acid, 600 mg; Co, 300 mg;
Cu, 3500 mg; Mn, 55,000 mg; Zn, 40,000 mg; |, 600 mg; Se,
130 mg.

“Cdculated values.

"CDDGS, corn didtiller's dried grains with solubles; ME, metabo-
lizable energy; CP, crude protein; EE, ether extract; CF, crude fi-
ber; P, phosphorus.
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Table 4. Formula and chemica compositions of experimental
diets in starter period (4~6 weeks)

CDDGS (%)
0 6 12 18
Ingredients (%)
Corn (CP 8.3%) 6425 6025 5855 55.65
Soybean med (CP 45.0%) 2610 2410 20.00 17.10
CDDGS - 600 1200 1800
Corn gluten med 4.00 4.00 380 350
Soybean ail 2.00 2.00 200 250
Dicacium phosphate 150 150 150 130
Limestone 1.20 1.20 120 1.00
Sat 025 025 025 025
L-Lysine 0.20 0.20 020 0.20
DL-Methionine 0.25 0.25 0.25 0.25

Vitamin-minera premix* 025 025 025 02

Chemica compositions”

ME (kca/kg) 3,150
CP (%) 19.0
Lysine (%) 116 114 105 100
Methionine (%) 0.46 0.46 0.46 0.46

Provided following nutrients per kg of diet; vitamin A, 9,000,000
IU; vitamin Ds, 2,100,000 IU; vitamin E, 15,000 IU; vitamin K,
2,000 mg; vitamin By, 1,500 mg; vitamin By, 4,000 mg; vitamin
Bs, 3,000 mg; vitamin By, 15 mg; Ca-pantothenate, 8,500 mg; nia-
c¢in, 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.

“Caculated values.

"CDDGS, corn didtiller's dried grains with solubles; ME, metabo-
lizable energy; CP, crude protein; EE, ether extract; CF, crude
fiber; P, phosphorus.
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Table 5. Prediction equations for TME, of corn distillers dried grains with solubles based on 1, 2, 3, or 4 variables (86% DM basis)

Variable (n) Vaiable (%) Prediction equation’ R
1 Fat TME, = 2439.4 + 432 (fat) 0.29
2 Fat, fiber TME, =2957.1 + 43.8 (fat) — 79.1 (fiber) 043
3 Fat, fiber, protein TME, =2582.3 + 36.7 (fa) — 72.4 (fiber) + 14.6 (protein) 0.44
4 Fat, fiber, protein, ash TME, =2732.7 + 364 (fat) — 76.3 (fiber) + 14.5 (protein) — 26.2 (ash) 0.45

" Batd and Dale (2006).
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1. CODGS2| ZTI& ChAl ol ]

B AJx] dojxl CDDGSe| TME,’}S Bad¥} Dde
(2006)2] 7} F2el <8l 2tEE gk} vlarste] Table 69
YERQITE £ Al dubd YEsHa whio g =43t
CDDGS?] TME,7H= 2,937+ 50.1 keal/kg ©]%1 1L, Batd ¥} Dde
(2006)2] TME, 7} g4 02 73 k-2 2,863~2,976 kea/kg,
1t 2,904 kealkge-2 ZLA =kl 7F A1 o] S CDDGS
£ 8% 5 7o 2 3k Al NRC(1994)0l| 4] A|AI g TME,
742,864 kea/kg)Ert =7 JERSTE CDDGSe] AME, 4kl
3k B e A oA 2,770 kedlkg, 2% WHole] 2,750
kead/kg, 18] 2 2= 2,880 kea/kgSi tH(Potter, 1966; Noll,
2004ab). 2 A&l CDDGS2] AME#t2 2,891 kealkge.
2, 2 EuEo Hjg] =4 vtk

7hairel ol MEZF= AlRe] AUl 7EXE & 4 3l

Table 6. TME, of distillers dried grains with solubles (CDDGS®;
86% DM basis)

Prediction equations for TME,

Index In vivo'
1 2 3 4 Mean

TME, 2937+501 2976 2893 2863 2882 2904

"Hille and Anderson (1958).
Batal and Dale (2006).
3CDDGS corn didtillers dried grains with solubles.
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Table 7. Body weight gain, feed intake, and feed efficiency on the additive levels of CDDGS in the diet of broiler chicks'

CDDGS (%) ,
Control SEM
6 12 18
0~2 week
Body weight gains (g/bird) 356° 3607 351% ur 31
Feed intakes (g/bird) 397 401 336 390 6.3
Feed efficiency 0.90 0.90 0.89 0.89 0.006
2~4 week
Body weight gains (g/bird) 867 878 846 852 14.3
Feed intakes (g/bird) 1,196 1,178° 1,174* 1137 217
Feed efficiency 0.68 0.68 0.66 0.67 0.011
4~6 week
Body weight gains (g/bird) 98 962 955 952 76
Feed intakes (g/bird) 1,840° 1,858 1,868° 1,863° 111
Feed efficiency 053 052 051 051 0.009
0~6 week
Body weight gains (¢/bird) 2,191 2,200° 2,152 2,151° 148
Feed intakes (g/bird) 3515 3532 3534 3512 139
Feed efficiency 0.62 0.62 0.60 0.61 0.007

'CDDGS, corn digtiller's dried with solubles.
Pooled standard error of the mean for 192 birds per treatment.

3 Means with different superscripts in the same row differ sgnificantly (P<0.05).

71 uginh wep

5719 A7 DAl w2 CDDGS| A
7 ol&Ed #3 FF A7t

a7

w
o
H
0z
fol

& 23lE
CDDGS= 7ha Atzel thell 23t &2 =] gt ofn]
At} 22y CDDGS?| & &%

,3__7._‘1‘ 2=
[}

=il g‘l \_—% H T
< A 2, U B Ao whet @A) w2, Zhs
A WE Al Ak FEE meistelol Bk B AGel

AH8-El CDDGSY] 4 UAa 58 NRC(1994)| A A A8k gk

CDDGS®] &4 Uik AR} ofn| it 284S Table
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o7} YTk A, 23| B ?19] 43182 CDDGS A ]
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I el|A] Q19] Ashgo] g ErhBaadt Dae, 2006).
CDDGSH % ?1¢] & 3 50% ©|/d] non-phytate-P(#] 3] €l

=

EH°1)4 P = *ZHO}U%(NRC 1994), ©] 32 1] A o]
o] S7t= ofnlgith. Zgol 4ske A2t 2ol 7}
aAM‘ﬂr O}UlL*H 2skeE A1t 2le|7t gllont, 4
T O}U] = lysine?} threonine®] 4:3}-&°] CDDGS #7}
TolA 2 }Oﬂ THP<0.05). CDDGS A4t & 2342 of
At 53] lydned] 43E2 HAAIZItHMartinez Amez-
cua®}t Parsons, 2007). ¥ A& M= lysine®] 43}&o] 74
ST v o]t A= aspartic acide} glysine®] 4
3}&0] CDDGS A7FolA 7Haste om(P<0.05), ThE o}
N eAHES A 2] Rtel] Afo] 7} ISl o] A2 oAt 4
k&g AN thE AT 23t AV T Parsons 5,
1983; Ergul ‘5, 2003; Lumpkins 5, 2005; Martinez Amezcua
2} Parsons, 2007)
HAL] AFES A SAlA AAlEo], AIAoR
CDDGS¢] lysine —L§Jr'% | 4529 lysine 223}-8(81%) .t}
O H(NRC, 1994), ©]+= CDDGS A4+ 214 3 Az 349
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Table 8. Apparent iled digestibilities of nutrients and amino acids

of experimental diets (%)
Items Control CoDGS SEM?
12 18

Dry matter 671 685 670 654 155
Crude protein 68.1 67.2 66.4 68.8 194
Ether extract 804 79 TF P 22
Crude fiber 31 487 526 459° 165
Crude ash 48 553 521° 507 233
Calcium 478 494 487 508 289
Phosphorus 244 589" 563F 556 139
Essentid amino acid

Arginine 698 734 723 737 257
Histidine 702 696 702 709 065
Iso-Leucine 725 707 717 719 150
Leucine 739 751 733 708 250
Lysine 769 696° 724" 708 100
Phenylaanine 761 785 771 766 129
Threonine 7127  636° 669° 658 232
valine 740 748 737 723 148
Methionine 83 80 82 84 142

Non-essentid amino acid

Alanine 774 797 787 791 ATT
Asptartic acid 80.0° 748 T12* 769" 218
Glutamic acid 812 783 797 797 203
Glycine 761> 668 703° 680" 306
Proline 819 751 783 778 286
Serine 757 737 TA6 745 116
Tyrosine 741 711 754 750 132

'CDDGS, corn digtiller's dried with solubles.,

%Pooled standard error of the mean for 48 birds per treatment.

3 %\eans with different superscripts in the same row differ signi-
ficantly (P<0.05).

A AshEo] grol7] wiZolgt AlRET §47] ol &
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AX BT, 2G40, THET 1254 2bd Qo] w51
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