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Effects of Dietary Levels of Com Distiller's Dried Grains with Solubles and Phytase on
Performance and Nutrient Utilization of Broilers

E. C. Hong, S. H. Na, D. C. Yu, H. K. Kim, M. N. Park, K. C. Jung, H. J. Choo,
H. D. Park, W. T. Chung and J. Hwangbo*

National Institute of Animal Science

ABSTRACT This work was conducted to investigate the effects of the addition level of Corn distiller's dried grains with solubles
(CDDGS) and phytase in broiler diets on the broiler performance and the ileal amino acid digestibility. Three eighty four Ross
broiler (one-day-old) were assigned randomly to 8 treatments groups (12 birds/pen, 4 pens/treatment) as 4x2 complex factors of
CDDGS 4 treatments (0, 5, 10 and 15%) and phytase 2 treatments (0, 500 FTU/kg), and fed experimental diets for 6 weeks (starter,
0~2 wk; grower, 2~4 wk; finisher, 4~6 wk). After the feeding trial was finished, 12 broilers (6 weeks) with similar weights were
selected from all treatments to investigate the digestibility of nutrients and amino acids for the first week. The experimental diets
contained similar ME and CP of all treatments. Body weight gains and feed intakes were high at phytase treatments (P>0.05), but
there was no difference in feed intake of the chicks. The amino acid digestibilities of diets were improved for iso-leucine, lysine,
threonine, valine, aspartic acid, proline, serine and tyrosine (P<0.05). Finally, this work showed that growth performance and amino
acid digestibility were improved by the addition of CDDGS and phytase in broiler diets.
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o]-&5of Skti(Day et al., 1972). Z12ju}, F22] HAl Fe]
oAehe Fgl A it DDGSY] FYH 7H1E 7k
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g 4 Athd, DDGSY] ©]-84do] t< /fdE 4 dar, 1w
HO Z A phytase AHE-S At

SA At8el phytase 352 SAZFT AR BES S7HA
7)1 opmi=ibd F71E) Q19 LIt AskE-S /AT
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mim et al., 2004).
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M= Ll gigd
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Table 1. Formula and chemical compositions of experimental diets

of early period (0~2 weeks)

Table 2. Formula and chemical compositions of experimental diets

of early period (2~4 weeks)

CDDGS (%) CDDGS (%)
0 5 10 15 0 5 10 15
Ingredients (%) Ingredients (%)
Corn (CP 8.3%) 52.65 4805 4585 4355 Corn (CP 8.3%) 5830 5430 5220 49.80

Soybean meal (CP 45.0%) 30.00 29.65 29.00 26.50

CDDGS - 5.00 10.00 15.00
Corn gluten meal 9.30 8.60 8.00 8.00
Soybean oil 3.00 3.20 2.00 2.00
Dicalcium phosphate 1.50 1.70 1.50 1.50
Limestone 2.50 2.20 2.00 1.80
Salt 0.25 0.25 0.25 0.25
L-Lysine 0.50 0.50 0.50 0.50
DL-Methionine 0.25 0.30 0.35 0.30

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

. ) 2
Chemical compositions

ME (kcal/kg) 3,050
CP (%) 23.0
Lysine (%) 145 146 147 143

Methionine+Cystine (%) 1.24 1.24 1.25 1.22

"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 B,, 4,000 mg; vitamin
Bg, 3,000 mg; vitamin B, 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.

'CDDGS, corn distiller's dried grains with solubles; ME, meta-
bolizable energy; CP, crude protein.

U CDDGS ©5% Ag]7tol] vls] A e K(P<0.05),
phytase 517 Atololl A= 2ol 7} IATHP>0.05). AFE 4]
F=2 CDDGS?] 7} ol SIS hashke A
H3lom, CDDGS 15% A2]7olA 1,637 g2 370l
7Hg GA YERATHP<0.05). ALE E-82 diZ2llA] 0.562
2 71 $kom(P<0.05), T2 HETFE Alo]dl A& phy-
tase A 277t T AFS BYou), A7t Zol= I

Soybean meal (CP 45.0%) 2850 27.50 28.00  26.00

CDDGS - 5.00 10.00  15.00
Corn gluten meal 6.00 6.00 4.00 3.00
Soybean oil 3.00 3.00 2.50 3.00
Dicalcium phosphate 1.20 1.20 1.00 1.00
Limestone 1.50 1.50 1.30 1.20
Salt 0.25 0.25 0.25 0.25
L-Lysine 0.50 0.50 0.25 0.25
DL-Methionine 0.25 0.25 0.20 0.20

Vitamin-mineral premix’ 0.50 0.50 0.30 0.30

. e 2
Chemical compositions

ME (kcal/kg) 3,100
CP (%) 21.0
Lysine (%) 139 139 123 119

Methionine+Cystine (%) 1.19 1.18 1.04 1.01

Provided following nutrients per kg of diet : vitamin A, 9,000,000
IU; vitamin Dj;, 2,100,000 IU; vitamin E, 15,000 IU; vitamin K,
2,000 mg; vitamin By, 1,500 mg; vitamin B,, 4,000 mg; vitamin
Bg, 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.

*CDDGS, corn distiller's dried grains with solubles; ME, metaboli-
zable energy; CP, crude protein.

t(P>0.05). A $7|(4~6F%)e SAZFH A8 §&2
phytase A 2] Tl A VRO LKP<0.05), ALE A%
2 CDDGS 5%tphytase 18] 75 Al @3lale A A 2|7l A
AR el HA] 713 59te] SAH AR 88 o
Al phytase A TA EA UEFSEOH(P<0.05), ALE A3H
F& BE ATt &o)7h §lich

CDDGSE $7| AtEo] 9524 3 28 ARE o]y
o gkom, Z7ldle A AAS JAdshE PR 43R
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Table 3. Formula and chemical compositions of experimental

diets of finisher period(4~6 weeks)

CDDGS (%)

0 5 10 15

Ingredients (%)
Corn (CP 8.3%) 6425 6125 5855 56.65
Soybean meal (CP 45.0%) 26.10 24.10 22.00 19.10

CDDGS - 5.00 10.00 15.00
Corn gluten meal 4.00 4.00 3.80 3.50
Soybean oil 2.00 2.00 2.00 2.00
Dicalcium phosphate 1.50 1.50 1.50 1.30
Limestone 1.20 1.20 1.20 1.00
Salt 0.25 0.25 0.25 0.25
L-Lysine 0.20 0.20 0.20 0.20
DL-Methionine 0.25 0.25 0.25 0.25
Vitamin-mineral premix’ 0.25 0.25 0.25 0.25

. e 2
Chemical compositions

ME (kcal/kg) 3,150
CP (%) 19.0
Lysine (%) 1.09 1.06 1.03 0.98
Methionine+Cystine (%) 0.93 0.90 0.88 0.84

"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
Bg, 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.

'CDDGS, corn distiller's dried grains with solubles; ME, metaboli-
zable energy; CP, crude protein.

TFUOZA DDGS7}F AG<H(T T 5%) 0-& H7H=| JATHUSGC,
2006). Waldroup et al.(1981)2 54| Al=2] oy R] =Fo]
A}, CDDGSE 25% FF74A] 71l = Aol &
& Axs Ry HE A7 2%, Lumpskin et
al.(2004)& S7 ozl 0~429FH Ato]e] DDGS =2 F
o Ao SA 271 6%, 54 ¥l57] 12~15%7HA]+= <t
Z3}al, Wang et al.(2007) §7 AbEol CDDGSE 25% 3
71l el e dEke] AT Als §89] AsE Bt

At} $HH, Simons et al.(1990)9] ATHollA 045% F 19| =
o] A}Foll phytase 371,500 FTUkE)E 0~249% 579
ZA T AR 588 A Z O W, Cabahug et al.(1999)
0.23% BT el AFF ol phytase H7H4002}+ 800 FTU/kg)=
7~259% SA1Y SAF, AR AAHT 2 AR BEY Y
< BI3IATE £ A s b2 AT Aol A} 2ol
CDDGS T H7}ellA tz27-9F frAFskAY @& ALk
< B O, phytase H7FFol A AJ@AIL] A o] & s
Atk HZo] ogks Ao A BAEE CDDGSE A9
WA A AakEl ARG Goae] A} dEFo] EHol(Batal
and Dale, 2006), AFE.2X4]] 7}X]7} 4= 31, ATz} CDDGS
7} A7+ AL phytase H7H= AFE.9} CDDGS ] A ©]
3 AN A (Martinez et al., 2006), A gl
= Ao & AlmEch

2 cdotaol ofn|at £5HE

CDDGS 7} 453} phytase H7} F-5°l ©}2 JUA9}
opr| =gt 428182 Table 5, 6 B 70 YERAATE Lk &
o) 7%, A%} RSl 23ee A AT Aolr}
silo, Z=Ae] 423482 CDDGS 5% A 2|7l 75.8%
2 SEa(P<0.05), Z4d+19] 48182 CDDGS$} phytase 3
7ol A S7FsEATHP<0.05). ofr]i=dte]l QlojA, & H4
ofr|i=ike] 48hE-2 ATt Zpo]7t gl e, Iso-leu-
cine, lysine, threonine % valine®] 2~3}-&-©] CDDGS<} phytase
A7l A 718 2. (P<0.05), arginine, histidine, leucine,
phenylalanine % methionine®] 43182 2|7t 2}o]7} §l
ATk F WIS opiAt AghE-2 A E| el Ztol7t I
O}, CDDGS®} phytase H7}7ollA] aspartic acid, proline,
serine & tyrosine2] 43}-E&-0] 7| A= 2. M (P<0.05), alanine,
glutamic acid ¥ glycine®] A8}&2 A g3t =}o|7}
ATk

n]=22-3 3] 9] USGC(2006)°14], CDDGS®] At 71|
o] 71%F F ks CDDGSY| Ao 2A ARE- &9
ZAA el A DG(distiller's grains)oll 7 7}%+= DS(distiller's so-
lubles)®] <, 7FE=F B 7FE AlRbol| of3) dEFs vrow, 7t
g 7t AR gk Ate] WMshE lysined] A3k
A 9FS 7|3 g =alo] CDDGSE Ao s
GaA ] o]F& CDDGSET 43k&o] =2 o] Stk
(Ergul et al., 2003; USGC, 2006). &1} BH-o A17-e] DDGS
AE = lysined] Ashso] GefAle AL X AH
25t W7l Ao F HQITHUSGC, 2006). £ A3 ol AH&
H CDDGSE ¥ =S mal 910 lysined] &38l&0] &
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Table 4. Body weight gain, feed intake, and feed efficiency on the additive levels of CDDGS and phytase in the diet of broiler chicks'

Control  Phytase? CDDGS  CDDGS  CDDGS  CDDGS  CDDGS  CDDGS SEVF
5%  5%-+phytase  10%  10%-+phytase  15%  15%+ phytase
0~2 weeks
BWG (g/bird) 296 304 301 310 303 308 297 302 104
FI (g/bird) 391 394 391 401 386 399 390 394 16.8
Feed efficiency 0.76 0.77 0.77 0.77 0.79 0.77 0.76 0.77 0.008
2~4 weeks
BWG (g/bird) 957" 1,035 968" 1,041° 956" 1,031° 942° 1,013 23.7
FI (g/bird) 1,698 1,688" 1,674® 1,670° 1,644 1,668 1,637 1,672 11.9
Feed efficiency 0.56" 0.61° 0.58" 0.62" 0.58" 0.62° 0.58" 0.61° 0.021
4~6 weeks
BWG (g/bird) 1,008 1,099° 1,002 1,088" 995" 1,075° 992° 1,085° 15.8
FI (g/bird) 1,923 1,918°  1,928% 1,854 1,937 1,872® 1,955° 1,952 119
Feed efficiency 0.52° 0.57" 0.52° 0.59" 0.51° 0.57" 0.51° 0.56" 0.024
0~6 weeks
BWG (g/bird) 2,261° 2,438 2,271° 2,439 2,254° 2414 2,231° 2,400° 394
FI (g/bird) 4,012 4,000 3,993 3,925 3,967 3,939 3,982 4,018 52.8
Feed efficiency 0.56" 0.61° 0.57° 0.62* 0.57° 0.61° 0.56" 0.60™ 0.019
ICDDGS, corn distiller's dried grains with solubles; BWG, body weight gains; FI, feed intakes.
*Phytase 500 FTU/kg added to the experimental diets.
*Pooled standard error of the mean for 96 laying hens per treatment.
*"“Means with different superscripts in the same row differ significantly (P<0.05).
Table 5. Apparent ileal digestibilities of nutrients of experimental diets' (%)
Control  Phytase CDDGS  CDDGS CDDGS  CDDGS 10% CDDGS  CDDGS 15%
5% 5% + Phytase 10% + phytase 15% + phytase
Dry matter 66.4 68.6 67.5 68.1 66.9 67.4 65.7 66.6 1.64
Crude protein 65.5 67.1 682 67.0 65.8 66.6 67.1 67.8 2.01
Ether extract 79.8" 80.8" 75.8° 78.5% 76.8%° 80.2" 75.2% 789" 1.10
Crude fiber 35.6° 40.4° Q7 41.6" 422" 435 41.8 402 221
Crude ash 414 46.8° 453% 50.5° 44.1° 489° 43.7° 48.1° 2.02
Calcium 39.3° 426" 44.8° 46.0° 4.7 455 43.8 4.7 1.46
Phosphorus 36.4° 387 429" 44.2° 41.3* 43.9° 40.6" 43.6" 1.77

'CDDGS, com distiller's dried grains with solubles.
2Phytase 500 FTU/kg added to the experimental diets.

*Pooled standard error of the mean for 96 laying hens per treatment.

**Means with different superscripts in the same row differ significantly (P£<0.05).
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Table 6. Apparent ileal digestibilities of essential amino acids of experimental diets' (%)

CDDGS CDDGS CDDGS CDDGS CDDGS CDDGS

Control Phytase2 5% 5% + phytase 10% 10% + phytase 15% 15% + phytase SEM
Arginine 69.0 72.0 72.8 73.6 71.4 73.1 73.2 74.4 229
Histidine 70.5 72.9 70.1 733 72.7 74.0 71.4 73.6 3.15
Iso-leucine 71.1° 72.8" 73.4° 74.8' 75.9" 76.5 74.2° 5.7 1.77
Leucine 72.3 75.5 75.2 77.2 74.6 76.8 72.9 74.1 2.48
Lysine 75.7° 78.8% 76.6® 80.0° 78.7° 79.5° 75.8° 77.6° 1.46
Phenylalanine 754 71.6 78.8 80.3 79.2 81.5 773 79.4 3.27
Threonine 70.5° 72.4° 71.7° 73.9° 74.8° 76.1° 72.2% 74.5" 2.17
Valine 72.8" 75.7° 74.6"° 76.7° 76.1° 78.6" 74.8% 76.3® 1.67
Methionine 814 83.1 83.8 84.5 85.6 874 82.7 84.8 2.51
Total EAA 73.2 75.6 75.2 77.1 76.6 78.2 74.9 76.7 2.35
'CDDGS, com distiller's dried grains with solubles; EAA, essential amino acid.
*Phytase 500 FTU/kg added to the experimental diets.
*Pooled standard error of the mean for 96 laying hens per treatment.
**Means with different superscripts in the same row differ significantly (P<0.05).
Table 7. Apparent ileal digestibilities of non-essential amino acids of experimental diets' (%)
Control Phytasez CDDGS CDDGS CDDGS CDDGS CDDGS CDDGS 15% SEM
5% 5% + hytase 10% 10% + phytase 15% + phytase
Alanine 75.4 78.2 79.1 81.3 80.8 82.6 78.7 80.4 3.16
Aspartic acid 79.1° 83.8" 80.7% 82.7° 83.3% 85.4° 80.4% 82.5% 1.89
Glutamic acid 79.2 80.4 78.5 81.6 80.7 82.0 79.1 81.7 2.81
Glycine 74.3 76.2 70.6 72.8 73.5 75.7 71.4 73.6 324
Proline 80.3" 82.5" 773" 80.2" 79.7 81.8" 76.5° 78.4% 223
Serine 74.6° 76.7" 72.9° 75.6° 75.1% 77.6' 73.8° 75.1% 1.50
Tyrosine 722 75.1% 76.8° 78.2° 76.3° 79.5° 744 772 247
Total NEAA 76.4 79.0 76.6 78.9 78.5 80.7 76.3 78.4 3.08

ICDDGS, corn distiller's dried grains with solubles; NEAA, non-essential amino acid.
*Phytase 500 FTU/kg added to the experimental diets.
*Pooled standard error of the mean for 96 laying hens per treatment.

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

o AR EA R, @ 744 Ae] DDGSTHE Abgsted Al A A § BE HHN S| E K phytic acid)E FHEAA
of W lysine2] 43}&-S TR E3lAt) I £]9] o} o19] A o] &4 Z7lo 7] Ao 2 AL HriBatal and
w2 23kg-e gz} 2olrt gk Dale, 2006; Martinez and Parsons, 2007). Phytase”} 7=l

# A9l CODGS Hel 7o) 9 2818 ARE (oDGS A ol obelit 28488 AT ke o
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%FSltHRavindran et al., 1999; Selle et al., 2000; Shirley and
Edwards, 2003; Coweison et al., 2004; Johnson et al., 2004). &
WA ofuieihe ALEY FEAMET e o] FEHo
2 A3} R ko W(Selle et al., 2000), phytaseol] 23} Zd| o]
Eo] o3t Ags BolFo] &stsol /AEE Bl AR
A} meba, Q19 o]&-/d¢] ozl CDDGS® phytase®] 3
7hell whel, @A o] &-Fo] Y JNAE AL, AAe} Q1] Y
A= A" Ao 2 AR HTh 35, CDDGS$} phytase <}
A AF7F A&ZF o= FQsit)

H

1o
rJ

N o
— I

2 AEe 54 AW CDDGSS] 37t 4253} phytase]
A7V 77 SA1S] AT QA ol 8E vIAE Y
T8t 98 skt FAAIE A% SAI(Ross 308)
7 38472 FAIBI .21, CDDGS 4212(0, 5, 10, 15%)2F
phytase 241 2](0, 500 FTU/kg)<] 4x2 53 82102 F 84
T, AT 49rE, WG 275 AlTHE o] viA]
SHATE AR Aol 2 A= Aol AR AAE 12
A Adste] 137 5Y AMR 59 F 1370 23 AlgS
AR Al AtEE SA 271(0~25), A71(2~47) 9}
37)(4~6)2] 71 A}Zol| CDDGSE 0, 5, 10 2 15% H7}3h
Ko, MEZFe}F CP= Y783l A8kt SA AF717E
Bt SAF AFE E8-2 phytase A 2] TollA =4 Y}
Fom(P<0.05), AtE AFHFS ZE X7t zhe]7t ¢l
Ak Gyt AdEe] A, dEY 2dlE o] 4ske-S A
Tt Zpo]7h gl o), 22 48182 CDDGS 5% A
oA 75.8%F o) FH o F Ydth(P<0.05). A2 &
3182 CDDGS$} phytase H 710l A 43189 S715 BY
THP<0.05). B ofu|i=Ake] 79 iso-leucine, lysine, threo-
nine @ valinedl| Al A3}&-0] Z7}813.0H(P<0.05), HID4
olw] =2k aspartic acid, proline, serine 2 tyrosine®l| A 43}
So] N AHATHP<0.05). webA, & A|@delX A A W
CDDGS®} phytase H7H= A9 AA2HIH S ol 8E8S
AN FH

AF A

B ATE 20089 w2XEH @S kEde] Ay
Aol oJ3 = }lomn, ojd FMI=HYh

tl

o3
olE=E
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