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8.1 :MuITeiZeq Optimum calcium and phosphorus intake for eggshell quality, bone

ash, and quality hatched chick production for pureline broiler breeders
Phiphob Sodsee*, Karen Vignale, Justina Caldas, Nirun Boonsinchai, Monticha
Putsakum, Judith England, Craig Coon University of Arkansas, Fayetteville, AR
H0TUNN: §TIUT
sEgIaNAIUN1IRY: ouNUAIRUS-NUEIeY 2556
aqliifomnmside:
nMsiseiAnwsERuLAaB s weanasafilaiilian (non-phytate phosphorus)
Tuems Aiasetming drudsenouressnmeudlivazanln wandaly Aunimvasly
uaz bone homeostasis parameters yoduallivazgnln LLzﬂ,ﬂm q mawuﬂmumms
NAABY 6 gnsiiTisziuuaades (Ca) LLauWaﬁWQiaWINMIWL@W (NPP) iumnsiaify il
1) 2.25% Ca with 0.25% NPP
2) 2.50% Ca with 0.25% NPP
3) 2.75% Ca with 0.25% NPP
4) 3.0% Ca with 0.25% NPP
5) 3.25% Ca with 0.25% NPP
6) 3.25% Ca with 0.40% NPP
Aesuallddsemafindmdauseny 21-50 #asi fimafudoya Tieneideya uas
NANSANY Kl
1) MsFnwELIsaaMAINARkaTdIuUsEnoUYas el Fadwiinle 2 Suse
dani damiingaulla fadnuseneutesienisvetsila uaztanmnmuesld Weuss 1
pds thiayafilifineianuulsusu taeldlsunsudise
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HANSANYINUI aneugiinasie nandaly dminly auainvesly dimidngs

[

drulsznouvessaniewila taz bone homeostasis parameters ag13iiled1Agy (p<.05)

o
'
=

syiuveaLAaTEy (Ca) uageaosalaidlmean (NPP) liifinadenandnly engilelilies
usn Sasn1ee waztiniinly winudn wilidlé$uermsgnsii 5 wag 6 Tladsiamuam
vosddenlainiulailduemnsgnsil 1 (p<05) dwiudnsdruventdenlusely
(shell:egg ratio) thmiinluseiiuiiinvasly (SWUSA) uaz % unadeuiiudenls vosulldd
Igsuomnausdazanslaunnsnaiu

defansandruuszneuresirsniowila wuin fdwusznevvenisinlunszgn
(%BMO) anauftousllifiengmslildifiatu vausd % ludulusaniouas % nénuieiiszdu
sl Taonuiisaneusuarevsiinade %BMC (p<.05) uenaniamninesnuenld
d0AARBINY %BMC

2) N3AnwAn bone homeostasis parameters osusllruazgnla dudunsdsll
idleusilneny 50 a1k vinnsiAudiediadeanaziiogienszgn tibia tileAnw
histological TRAP staining gnilnvinuilailésuemnanosgnanne 41eiu gniiesdae



pnsaNsagUMssAuY 14 Yu vhnsifudediadenidegnlafiongls 14 Ju fega
Fononuwiliuazgnliinniingizvien BAP, FGF23 uay TRAP thdeyafildiiaszviainu
wUsUsu Ineldlusunsudisa

HAN1SANYINUIY A1 BAP, FGF23, TRAP wag bone TRAP luifiaduunnenanisada
TuwsllAanetugsneg AlF3uemsuanseiu Wofiansamavesaeiusnuinssduues BAP
aenndesiuaanmventdonly Tuvnziillofinnsunavesomsmaassnuinszd uves
FGF23 aenndesiunmnmuenyuenly uanainildamuina bone TRAP wpsuallifienna
JuuSAU plasma TRAP activity

Tugnlnene 14 Tu wud @1 BAP, FGF23 uag TRAP Laiflaanuunnsd1an1sadnsening
gnlafnanusilafilssuemsunnsaiu

INUALLDYANITIVY:
Objectives:

To determine the effect of calcium (Ca) and non-phytate phosphorus (NPP) level
in four breeder genetic lines from 21 through 50 weeks of age
Experiment 1: Materials and Methods

Pullets (246 from each of purelines A, B, C and D) were individually caged and
lisht stimulated at 21 weeks of age. Hens from each line were fed with one of six
diets varying in Ca and NPP: 1) 2.25% Ca with 0.25% NPP, 2) 2.50% Ca with 0.25%
NPP, 3) 2.75% Ca with 0.25% NPP, 4) 3.0% Ca with 0.25% NPP, 5) 3.25% Ca with
0.25% NPP, and 6) 3.25% Ca with 0.40% NPP. Daily allotted feed intake was
increased for every 8 percent increase in egg production going from 5% to peak. At
peak feed intake the breeders consumed a minimum of 3.08 ¢ Ca and 0.34g NPP and
the maximum intake of 4.45¢ Ca and 0.55¢ NPP. Egg production and feed intake were
recorded daily. Eggs were weighed 2 consecutive days a week. Body weight, body
composition and egg quality parameters were measured monthly. Body composition
was determined for 4 hens from each treatment (line x diet) using dual energy x-ray
absorptiometry (DXA). Statistical analysis was done using two-way ANOVA with

interaction from main factors (line and diet).




Experiment 1: Results

Results showed that genetic line had a significant effect on all tested parameters.
Level of Ca and NPP in the feed had no effect on egg production, age at first egg,
mortality, or egg weight. However, hens fed diets 5 and 6 had significantly better egg
shell quality compared to those fed diet 1, but not significantly better than from
hens fed diet 2, 3, or 4 for shell:egg ratio, SWUSA, and %shell Ca. The % bone
mineral content (%BMC) of hens decreased over the period of egg production
whereas % body fat and %lean mass was stable. Both line and diet significantly
affected %BMC. Shell quality corresponded to %BMC of hens. In conclusion, genetic
line had significant effect on both egg production and shell quality. There was no
significant difference in egg production and shell quality for breeder hens fed either
0.25% or 0.4% NPP (NPP intake ranging from 0.34 to 0.55¢ with peak feed) with
3.25% Ca in the diet.
Experiment 2: Materials and Methods

Pullets (246 from each of purelines A, B, C and D) were individually caged and
light stimulated at 21 weeks of age. Hens from each line were fed one of six diets
varying in Ca and NPP: 1) 2.25% Ca with 0.25% NPP; 2) 2.50% Ca with 0.25% NPP; 3)
2.75% Ca with 0.25% NPP; 4) 3.0% Ca with 0.25% NPP; 5) 3.25% Ca with 0.25% NPP;
and 6) 3.25% Ca with 0.40% NPP. Daily allotted feed intake was increased for every 8
percent increase in egg production going from 5% to peak. Egg production and egg
quality parameters were recorded throughout the experimental period. Chicks
hatched from breeder hens from each treatment (line x diet) were fed a commercial
broiler starter diet for 14 days. At 14 days of age plasma was collected from the
chicks for bone specific alkaline phosphatase (BAP), fibroblast growth factor 23
(FGF23), and tartrate resistant acid phosphatase (TRAP) determination. The breeder

study was terminated at 50 wk of age and blood samples were collected from 1,000



hrs to 1,300 hrs to evaluate bone homeostasis parameters. Tibia bones from hens
were collected for histological TRAP staining. Chicks and hens were scanned, GE®
Lunar Prodigy (DXA), for body composition. Statistical analysis was two-way ANOVA

with interaction from two main factors (line and diet).

Experiment 2: Results

The results showed that there was no significant difference in hen plasma BAP,
FGF 23, TRAP and bone TRAP score due to genetic line or diet. The level of plasma
BAP corresponded to shell quality by line whereas plasma FGF 23 levels
corresponded to shell quality by diet. Bone TRAP score in breeders was statistically
correlated to plasma TRAP activity (r=4.75). In 14-day-old progeny, there was no
significant difference in BAP, FGF23 and TRAP due to diet fed to the breeder.
However, regarding to the lines, plasma BAP in both hens and chicks, %BMC in both
hens and chicks corresponded to shell quality. In conclusion, BAP from each genetic
line may be used as an indicator or biomarker to determine potential shell quality
and %BMD for breeder hens and the progeny chick.



8.2 1MUATBI309 The development of a broiler bioassay for ProAct and DSM Associated
Carbohydrases
A0UNIN: {37173
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aqliifomnmside:

N53iAnwInaresnsiasuoulednianisinluemsidiernanisdeslduas

ndsuliuselod (AMER) vesliiilefiinidota gnlideusniingnduseniu 6 vimuude
av 8 41 L:ﬁ'aqﬂldm&g 14 ¥4 ¥1m5 inoculate 1@an E.maxima, E. acervulina uag E.
tenella Tudms 20,000; 50,000 wag 30,000 lolalusnama Aualsu mﬂﬁ?uejmlmﬁa 5 61/
n39 Wdedly metabolic cages waziaseiemsnaassiinisiasuoulsiiunnsnaiu

v

N

De

1) Negative control; NC (3,100 Kcal/Kg, 19% CP)
2) Positive control; PC (3,100 Kcal/Kg, 21.1% CP, 120% AA of NCO)
3) NC plus protease+pectinase+f-glucanase
4) NC plus protease+0-amylase
5) NC plus protease+p-xylanase+B-glucanase
6) NC plus protease+ endo-xylanase +a-amylase
lngomsvaaesnniaudiinisldioulel phytase nauluams dmsuieuleien
9uq w@3ulagn1slseuueIMIsNAADY UALEIMITNAADIANSALLUATNSIAY titanium
dioxide 0.5% Liteifiu marker dwiSufnwinisdesld Weldideany 19 fu shmafuyala
uazidleliony 21 Ju imsiivensieganeludld deyailsinniinseinuulsusiu
LATNAFBUANULANANSLAY Tukey-Kramer test Tngldlusunsudnsa
wamsfnwmud Tiidedilduomneassitaduouleifinisdeslfvasnsnoxilu
AndIngu NC Iﬂaiﬂ'Lﬁaﬁiﬁ%’ummimaaqgmﬁ 3, 4 way 6 AUseansnnnisesslavas
nsmozillu Fafiu (cystine) WiNTY 3.2, 2.7 ua 2.5% Auaiu (p<.05) luvaed aded
I¢¥uovnvmnassgnsi 3 uay 4 Siuszavsnmnsgeslduensneziluvilediu (threonine)
s 3.1 uay 2.1% muddu (p<.05) uenanilrideilduemmeassignsii 3 nudnd
nstegldvaaearesafistudeioudivutulinaassndy PC uaz NC
dmsundanuldusgleovd (AMEn) wudi lnnaassnay PC de1 AMEN gendnlingy
u nglridellduomavaaosgnsdl 3 uar 5 A1 AMEN ganin (p<.05) lrvnaosngy
NC linmasangy PC uazlinnassilésusmsnaassgnsd 3 dnsdosldveadels (neutral
detergent fiber; NDF) gafign lnglrivaassiilssuovnsiasueoulusiynnguinisgoslsues
NDF aandbinga NC (p<.05)



318888ANNTINY:
Objectives:

To determine the effect of commercial enzyme blends to metabolisable energy
(AMEn) and digestibility of nutrients during peak coccidian proliferation in
gastrointestinal tract of broiler.

Materials and Methods:

2,304 male Cobb broilers were assorted into 6 treatments with 8 replications in
48 floor pens were inoculated on day 14 with 20,000; 50,000; and 30,000 oocysts per
bird with E.maxima, E. acervulina, and E. tenella, respectively. Five broilers from
each pen were then moved metabolic cages for digestibility studies and fed one of 6
different grower diets from day 14 to day 21. The 6 treatments were:

1) Negative control; NC (3,100 Kcal/Kg, 19% crude protein)

2) Positive control; PC (3,100 Kcal/Kg, 21.1% crude protein, 120% amino acid
of NC)

3.) NC plus protease + pectinase + B-glucanase

4) NC plus protease + a-amylase,

5) NC plus protease + B-xylanase + B-glucanase

6) NC plus protease + endo-xylanase + ad-amylase.

All test diets contained phytase and each of the different test enzyme blends
contained protease in the same dose along with different types and concentrations
of carbohydrases. The enzymes were included on-top of the negative control and
0.5% titanium dioxide was added to all diets as a marker. The excreta was collected
at day 19 and ileal content at day 21.The statistical design was a CRD and it was
performed using JMP pro 11 (SAS, 2013). If analysis of variance was significant, Tukey—
Kramer test was used to account for differences with p<0.05.

10



Results

The enzyme treatments improved the digestibility of amino acids when
compared to the NC. Cystine digestibility coefficients were significantly increased
with enzyme blends utilized in treatment 3, 4 and 6 by 3.2, 2.7, and 2.5%,
respectively. Enzyme blends from treatment 3 and 4 significantly improved
threonine digestibility coefficients by 3.1 and 2.1 %, respectively, compared to the
NC. An interesting fact is threonine (Thr) and cystine (Cys) are the largest portion of
mucin which production is increased in broilers going through a coccidia challenge.
The enzymes may be helping with this large increase in endogenous loss of Cys and
Thr. The digestibility of phosphorus was also improved significantly by treatment 3
compared with the PC and NC. The AMEn was significantly higher for the PC
compared to all other test diets. Enzyme blends in treatments 3 and 5 significantly
improved AMEn compared to the NC. The PC and enzyme blend from treatment 3
produced the highest digestibility for NDF (neutral detergent fiber). Each of the
enzyme treatments produced a significantly higher digestibility of NDF compared to
the NC. The overall results of the study indicated that protease associated with
carbohydrases improved the digestibility of nutrients at day 21.

11



8.3 11UA381389 The effect of Guar Gum in performance parameters in broiler chicks
A0UNIN: {3713
szgIaAiun133de: Woulquigu-NInYIAN 2556
aUiilomnmside:
nMs3seiiAnunaves guar gum JEAUAINY seaussannswanvesinitio Qﬂlﬁﬁ‘:@
01y 7 Yu gndueenilu 5 ndu Tnsudaznguldiuemsnnassiifiszfues guar  gum

(%
)=

LANMI9AY A9

1) 0% guar gum (NAUAIUAL)
2) 0.5% guar gum
3) 1.0% guar gum
4) 1.5% guar gum

5) 2.0% guar gum

iﬂ'mamLwiazﬂfj:uLgaaﬁaaawwimmmmu 14 Fy vinnsFaimingql innaedu
fudl 7 wogtudl 21 dedwidnemsiilifuiounlutud 21 deyadildthuniesgian
wUsUsau Imeldlusunsudnisa

nan1sAneInun lnneaesdildsuemsiadudie suar sum uﬂizﬁuﬁﬁmﬁﬂﬁa
WiarUSinaemsiinusnIIngumuay (p<.0001) wifidUssansammsiasueims
(FCR) g4nngumIuAs (p<.0001)

Lﬁaﬁmsn%faaamaaamﬁamwmimﬁmaﬂdmaaaLU‘%&I‘ULﬁauﬁ’umjummm Aadu
100%) wuin Thinshveslavaasianas 36, 34, 42 way 50% lulAvaasilduemsiasy
guar gum 0.5, 1.0, 1.5 wag 2.0% A1uafy Usinaemsinuveslinaassilésuevis
31 guar gum NNANARALaAY 22% FCR vaslivanoufindu 38, 34, 58 waw 82% TulA
naaosfilesUomNSLEsy quar eum 0.5, 1.0, 1.5 Way 2.0% AUasy

INYALDYANITINY:
Objectives:

To determine the effect of guar gum on broiler performance
Materials and Methods:

504 broilers were fed with 5 dietary treatments with 5 levels of guar gum (GG); 0
(control), 0.5, 1.0, 1.5 and 2.0% from 7-21 days of age. Body weight was recorded at
day 7 and day 21. Feed intake was recorded at day 21. Data were analyzed by
ANOVA using JMP pro 11 (SAS, 2013).

12



Results:

The results showed that birds fed diet with GG had lower body weight gain
(p<.0001), lower feed intake (p<.0001), but higher feed conversion ratio (FCR)
(p<.0001) than control group. When compared the performance expressed in %
considering control group as 100%, the results showed that body weight decreased
36, 34, 42 and 50% with 0.5, 1.0, 1.5 and 2.0% of GG inclusion, respectively. Feed
intake decreased by 22% in average with GG inclusion. FCR were 38% and 34% at 0.5
and 1.0% of GG inclusion, respectively. At 1.5% of GG, there was 58% increased
value of FCR, and it got 82% increase at 2% of GG. From these results, we suggested
that the inclusion level of GG in diet should be 0.30% to have 15% of decreased in
body weight, since body weight decreased 35% when bird fed with 0.5% GG, and

T

AP

birds will big enough to collect blood at 21 days.

Table 8.3-1 the effect of guar gum on broiler performance

Performance Parameters

Guar Gum Inclusion level in the diet, %

. SEM p - value
Period 7 - 21 days 0.00% 0.5% 1.0% 1.5% 2.0%

Body Weight, 7d, Kg 0.143 0.144 0.144 0.145 0.144 0.026 0.994
Body Weight, 21d, Kg 0.875 a 0.564 b 0.581 b 0.507 ¢ 0.440 d 0.011 <.0001*
Body Weight gain, Kg 0.732a 0419b 0437b  0363c  0298d 0010 <.0001*
Feed Intake, Kg 1.010 a 0.797 b 0.807 b 0.786 b 0.744 b 0.016 <.0001*
Feed Intake, ¢/d 72.1a 57.0b 576D 56.2b 532b 1116 <.0001*
FCR 1.380 d 1.902 c 1.849 c 2183 b 2.508 a 0.052 <.0001*
Mortality, % 0.00 0.00 0.00 0.00 7.14 2.18 0.1052

13



Effect of guar gum in performance expressed in % considering treatment 1 as 100%
100
80
60 Body Weigh, Kg
40 e Feed Intake, Kg
20
0 FCR
-20 ——
40 ——
-60
0.5% 1.0% 1.5% 2.0%
Body Weigh, Kg -36 -34 -42 -50
Feed Intake, Kg -21 -20 -22 -26
FCR 38 34 58 82

Fig. 8.3-1 Effect of guar sum in performance expressed in % considering treatment 1 as 100%

0.9 H
0.8 o

0.7 o

Av. BW, K

0.6 +

0.5 o

0.4

T T T T T T T T T
0 0.5 1 1.5 2
Guar gum inclusion,

Fig 8.3-2: Body Weigh vs Guar Gum inclusion
Equation - Linear Fit:
Av. BW, Kg. = 0.7911959 - 0.1915146*Guar gum inclusion, %

Correlation -0.89261

R-square 0.796753
Term Estimate Std Error t Ratio Prob>|t|
Intercept 0.7911959 0.023124 34.21  <.0001*
Guar gum inclusion, %  -0.191515 0.018615 -10.29 <.0001*

For every 1% of guar eum included in the diet there is 192 ¢r of body weight decreased
105
1_.
095
0.9
0.857
0.2
0.757
0.7
0.65 —
0 05 1 15 2
Guar guminclusion, %

Feed Intake,
Ko bird

Fig 8.3-3: Feed Intake vs Guar Gum inclusion
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Equation - Linear Fit:
Feed Intake, Kg/ bird = 0.9517216 - 0.1157942*Guar gum inclusion, %

Correlation -0.8515

R-square 0.725064
Term Estimate Std Error t Ratio Prob>|t|
Intercept 0.9517216 0.017046 55.83 <.0001*
Guar gum inclusion, %  -0.115794 0.013722 -8.44  <.0001*

For every 1% of guar gum included in the diet there is 116 gr of feed intake decreased

between 7-21 days of age

2.5

FCR phase

1.5

—T—7—
0 05 1 15 2
Guar guminclusion, %

Fig 8.3-4: FCR vs Guar Gum inclusion

Equation - Linear Fit:
FCR = 1.4479988 + 0.5119673*Guar gum inclusion, %

Correlation -0.9167

R-square 0.8403
Term Estimate Std Error t Ratio Prob>|t|
Intercept 1.4479988 0.05334 27.15  <.0001*
Guar gum inclusion, %  0.5119673 0.042939 1192 <.0001*

For every 1% of guar gum included in the diet there is 0.511 of FCR increased

meaning 51 points of FCR getting worse

15



8.4 1uATeFaq Gene expression of hepatic methionine and cysteine enzymes in
broiler chicks in response to dietary B6, B12, folic acid, methionine and cysteine
A0UNIN: {378
52ELLIAANTUNITIVL: WHBUNINYIAN 2556 — NUATUS 2557
aqliifomnmside:

n93feiiitnguszasdifiednuinisuansennvesduresioulesl methionine
adenosyltransferase (MAT), cystathionine B-synthase (CBS) wag cystathionase (C-ase)
TugnlAfild3uemisiiviaiaiiiu uazemsifissduveansnesiluanlsledu (OL-
methionine; Met) uas@amdu (L-cysteine; Cys) fiuansnariy
n1sMaaaadl 1: AnvinisuanseenvesBuvedoules MAT, CBS uay C-ase lugnla
I¢¥uamsiivnnianiiu B6, B12 uax folic acd Tnsgnlridousnifngnausenidu 5 ngun
av 2 1 uslaznaulaiuemamaaes dail
1) basal diet (nquAIUAL)
2) diluted corn soy diets (without added vitamin B6, B12 and folic acid)
3) diluted corn soy diet supplemented with vitamin B6
4) diluted corn soy diet supplemented with vitamin B12
5) diluted corn soy diet supplemented with folic acid
ajmﬁué’umﬂqﬂlfi 5 §/N39LUURA Mﬁﬂﬁ]ﬂﬂLgﬂﬂqﬂﬂléfﬁﬂaﬁﬁﬁ‘ﬂﬂaaﬂ ﬁmq 1,3, 5
uay 7 Yu lefnwinsuanieanvesBuvoseulesl MAT, CBS way C-ase lagld real-time
PCR Jwnenianuuusuniuvesdayauazilseuiiisuauuansialag Student's T-test
an3ANYINUIN M1y 5 $u gnlangudl 2 dnsuanseenvesdiu MAT ity 5 1w
SlawFsuitsuiunguauau (p<.05) gnlanguil 5 n1suansoonuesdu CBS iintu 2 wi
deUseulfisutiunguaiugu (p<.05) gnlangud 2 uaz 3 fnisuanioenvesdu C-ase
iy 2 whidlewSeudisusunguaiuas (p<.05)
nsMAaRsil 2: Anwinisuanteenyesdueseules MAT, CBS wag C-ase lugnlndi
¢¥uommsiisvduvasnsnesily Met uay Cys fuansefu Tasgnlrideusniingndy
sonlu 9 nguq as 2 i LLﬁazﬂejmlﬁ%’ummﬁmamﬁﬁ %Met:%Cys Fadi 100:100, 0:0,
0:50, 0:100, 50:0, 50:50, 50:100, 100:0 wae 100:50 gusiusiuaingnla 10 fy/mInuus
n¥rndssgnlidieemmaaes fleny 1, 3, 5 wag 7 Ju efnwNLanieenesduYes
wulasl MAT, CBS uag C-ase lagld real-time PCR Jwnsngvianuuwisusiuvestoyauay
Wiguiguauuwaneelag Student's T-test
HAN1SANYINUIY NswanseanvesBuvaaulyd MAT, CBS way C-ase 1AW
unneinafuegredifoddyn1eadin (p<.05) Kasgninenguneassuazony fieny 5 Yu anln
nauil 4 fnsuanseenvesdunnioulusigsiian Insdinsuanseenvesdu MAT, CBS uay C-
ase (st 5, 11 waw 2 whillewSeudisufundguaiuas (p<.05)
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S19AZLDYANISIVY:

Experiment 1: Gene expression of hepatic methionine and cysteine enzymes in

Objectives:

broiler chicks in response to dietary B6, B12 and folic acid

To determine the expression of methionine adenosyltransferase (MAT),

cystathionine B-synthase (CBS) and cystathionase (C-ase) enzyme in broiler chicks fed

with vitamin deficiency diets

Methods:

208 day-old broiler chicks were fed with 5 different diets:

1
2.
3.
q

5.

a basal diet (control group)

diluted corn soy diets (without added vitamin B6, B12 and folic acid)
diluted corn soy diet supplemented with vitamin B6

diluted corn soy diet supplemented with vitamin B12

diluted corn soy diet supplemented with folic acid

Five chicks per replication will be killed at day 1, 3, 5 and 7 after feeding with

treatment diets, and the liver samples will be collected for the expression of MAT,

CBS and C-ase enzymes.

Expression of MAT, CBS and C-ase genes in liver samples were assessed by real-
time PCR. Data were analyzed by ANOVA and Student's T-test.
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Results:

At day 5, Chicks fed diluted basal diets without B6, B12 and folic acid
supplementation increased relative expressions of the MAT 5-fold, chicks fed diluted
basal diet supplemented with folic acid increased relative expressions of CBS 2-fold,
chicks fed diluted basal diet supplemented with B6 and chicks fed diluted basal diet
without B6, B12 and folic acid increased relative expressions of C-ase 2-fold
compared with control fed chicks (p<.05).

At day 1, 3, 5 and 7 after feeding with treatment diets, the results showed that
birds fed diluted basal diet without B6, B12 and folic acid had the lowest body
weight (p<0.05).

8- @8 Control
Age (A): P=0.009 B - Vl:tam{'n B6
Treatment (T): P<0.0001 ¢ Vitamin B12

64 Interaction AxT: P=0.0083 B3 Folic acid
&3 Vitamin B6+B12+Folic acid

Relative expression of MAT1A
»

AAAIINIIIIIIIIININ
aRdNNnNNaNNNan

Fig. 8.4-1 Relative expression of MAT enzyme

@l Control
[ Vitamin B6
&2 Vitamin B12
15+ Age (A): P<0.0001 BA Folic acid
Treatment (T): P<0.0001 &3 Vitamin B6+B12+Folic acid

Interaction AxT: P=0.0006

Relative expression of CBS

Fig. 8.4-2 Relative expression of CBS enzyme
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Fig. 8.4-3 Relative expression of C-ase enzyme

Table 8.4-1 Chicken body weight at day 1, 3, 5 and 7 after feeding with treatment diets

without
Control + vitamin B6 + vitamin B12 + folic acid A
vitamin B6, B12, folic a
Day 1 51.68a 50.60ab 46.40bc 44.80c 44.60c
Day 3 61.98b 70.00a 67.82ab 60.92b 59.97b
Day 5 97.14a 91.10ab 83.94b 82.30b 46.97c
Day 7 144.58a 128.94b 101.24c 100.60c 62.13d

Experiment 2: Gene expression of hepatic methionine and cysteine enzymes in
broiler chicks in response to dietary B6, B12 and folic acid
Objectives:

To determine the expression of methionine adenosyltransferase (MAT),
cystathionine B-synthase (CBS) and cystathionase (C-ase) enzyme in broiler chicks fed
with purified diets with different levels of DL-methionine (Met) and L-cysteine (Cys)
Methods:

630 day-old broiler chicks were fed with purified diets with different levels of DL-
methionine (Met) and L-cysteine (Cys):

T1: basal diet (control group)

T2: purified diets with 0% MET and 0% CYS
T3: purified diets with 0% MET and 50% CYS
T4: purified diets with 0% MET and 100% CYS
T5: purified diets with 50% MET and 0% CYS
Té6: purified diets with 50% MET and 50% CYS
T7: purified diets with 50% MET and 100% CYS
T8: purified diets with 100% MET and 0% CYS
T9: purified diets with 100% MET and 50% CYS
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At 1, 3, 5 and 7 days after feeding with treatment diets, 10 birds/treatment were

sacrificed and the liver samples were collected. Expression of MAT, CBS and C-ase

genes in liver samples were assessed by real-time PCR. Data were analyzed by
ANOVA and Student's T-test.

Results:

The relative expressions of the MAT, CBS and C-ase enzymes were significantly
different among treatments (p<.05), and among ages (p<.05). Chicks, 5 day of age,
fed purified diets with 0%Met and 100%Cys produced the highest relative
expressions of all enzymes. The relative expressions of MAT, CBS and C-ase genes
were 5-fold, 11-fold, and 2-fold in this group compared with same genes in control
group (p<.05). When birds were fed with methionine deficiency diet, they tried to
produce more methionine and cysteine enzymes.

Birds fed 0%Met had the lowest body weight (p<0.05) at 3, 5 and 7 day after

feeding with treatment diets.
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Table 8.4-2 Chicken body weight at day 1, 3, 5 and 7 after feeding with treatment diets

0%Met 0%Met 0%Met 50%Met 50%Met  100%Met 100%Met  100%Met

Control 0%Cys 50%Cys 100%Cys 0%Cys 50%Cys 50%Cys 0%Cys 50%Cys
1 day 50.73ab  48.87abc 49.94ab 49.10abc 47.81abc 48.41abc 46.51c 50.99a 47.37bc
3 day 65.03ab 56.53cd 56.73cd 55.30d 61.11bcd 58.25cd 62.31bc 69.90a 60.52bcd
5 day 95.71a 50.79%e 59.47d 56.18de 60.04d 73.26bc 72.20c 80.25b 69.25¢
7 day 139.53a 48.90d 55.43d 53.68d 57.64d 75.64c 75.04c 91.72b 84.68bc
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10

3.634 keal’kg. Application of the 4 equations to the validation data re-
sulted in root mean square error values of 335, 381, 488, and 502 keal'kg,
respectively. Least angle selection shrinkage operator (LASSO) selection
was apphed to proximate analysis data from 30 corn co-products adapted
from prior research within this laboratory The LASSO technique im-
poses a constraint on the slope estimates to more accurately select among
linearly related variables. Use of this method resulted in the following
best-fit equation: AME_ (kealkg) = 3,673 — (121.35 x CF) + (51.29 x
EE)-(121.08 x ash): P<0.001:R*=0.70; R? ;= 0.67: root mean square
error = 270 kecal’kg. These results indicate that a thorough assessment of
the associated error of prediction is necessary prior to the practical ap-
plication of prediction equations for AME .

Key Words: broilers, distillers dried grains with solubles, metabolizable
energy. prediction equations, validation

M28 Indirect calorimefry approach to measure energy savings from
exogenous enzymes Justina Caldas™c, Karen Vignale. Nirun Boonsinchai,
Monticha Putsakum. Judith England. Craig Coon University of Arkansas,
Fayetteville, AR

Indirect Calorimetry has been used for years to measure livestock and
poultry heat production by determining oxygen consumption and carbon
dioxide production. Poultry heat production while consuming different
feedstuffs has not been a priority because the industry still prefers us-
ing ME compared to NE for expressing energy in feeds. Consequently.
the aim of present studies was to express gas exchange information as
ME while feeding exogenous enzymes. Two studies were performed.
The purpose of the Trial 1 was to test the sensitivity of the gas exchange
system when using a range of ME feeds. A standard was developed using
six respiratory chambers connected to an open flow circuit type calorim-
eter. Eight male Cobb broilers were placed in each chamber at 14 d and
adapted for four days. At 18 d, four chicks remained in the chamber and
four were analyzed for body composition. The analyses of gases were
determined from d 19-21. The broilers were fed from d 14-21 three dif-
ferent grower diets containing 3000, 3100, and 3200 kcal ME’kg. The
diets consisted primarily of com, soybean meal and poultry fat. The 3100
and 3200 keal ME diets contained increasing protein and amino acids to
maintain equivalent nutrient density with the 3000 keal diet. All statistical
analysis were performed using JMP pro 11 (SAS institute. 2013). Mul-
tiple regression analysis was developed having 2 independent variables,
ME and age, the dependent variables were various parameters of gas ex-
change. The parameters with statistical significance (p-value <0.05) were
VO, expressed in L' Kg*R*=0.83; and L/Kg FI R*=0.87; RER (Respi-
ratmy exchange ratio) R? = 0.77. Thus, the conclusion of Trial 1 was
that the system could estimate energy differences from VO, and RER
between the three diets tested. In Trial 2. four treatments were studied:
control (3100 Kcal. 19 CP): control plus xylanase + p-glucanase: control
plus protease: and control plus pectinase + P-glucanase. Materials and
methods were similar to Trial 1 but in Trial 2 an Incomplete Randomized
Design was performed with six replications per treatment. The ME was
predicted from the equation VO, L'Kg"™ for 21 day of age using the
statistical tool Inverse Prediction for each treatment. The energy savings
from the enzymes was calculated subtracting the ME from the control.
All the dietary treatments with enzymes showed energy savings + 92keal/
kg, +130kcal’kg, + 34kcalkg. respectively. compared to the control.
These two trials suggests that gas exchange using Indirect Calorimetry in
an open circuit system may be powerful tool to account for ME from the
diet and provide a consistent and faster method to give ME values for an
enzyme matrix.

Key Words: Calorimetry, VO2. exogenous enzymes. Metabolizable En-
Crgy
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M29 The effect of breeder genetic line, calcium and non-phytate
phosphorus levels on biomarker related to bone homeostasis and egg
shell quality Phiphob Sodsee™¢, Karen Vignale. Justina Caldas. Nirun
Boonsinchai, Monticha Putsakum. Judith England, Craig Coon University
of Avkansas, Fayetteville, AR

The effect of dietary calcium (Ca) and non-phytate phosphorus (NPP)
level on four lines of broiler breeders was studied from 21 to 50 weeks
of age. Pullets (246 from each of purelines A. B. C and D) were indi-
vidually caged and light stimulated at 21 weeks of age. Hens from each
line were fed one of six diets varying in Ca and NPP: 1) 2.25% Ca with
0.25% NPP: 2) 2.50% Ca with 0.25% NPP: 3) 2.75% Ca with 0.25%
NPP: 4) 3.0% Ca with 0.25% NPP: 5) 3.25% Ca with 0.25% NPP: and
6) 3.25% Ca with 0.40% NPP. Daily allotted feed intake was increased
for every 8 percent increase in egg production going from 5% to peak.
Egg production and egg quality parameters were recorded throughout the
experimental period. Chicks hatched from breeder hens from each treat-
ment (line x diet) were fed a commercial broiler starter diet for 14 days.
At 14 days of age plasma was collected from the chicks for bone specific
alkaline phosphatase (BAP). fibroblast growth factor 23 (FGF23), and
tartrate resistant acid phosphatase (TRAP) determination. The breeder
study was terminated at 50 wk of age and blood samples were collected
from 1000 hrs to 1300 hrs to evaluate bone homeostasis parameters. Tibia
bones from hens were collected for histological TRAP staining. Chicks
and hens were scanned, GE® Lunar Prodigy (DXA), for body composi-
tion. Statistical analysis was two-way ANOVA with interaction from two
main factors (line and diet). The results showed that there was no signifi-
cant difference in hen plasma BAP, FGF 23, TRAP and bone TRAP score
due to genetic line or diet. The level of plasma BAP corresponded to
shell quality by line whereas plasma FGF 23 levels corresponded to shell
quality by diet. Bone TRAP score in breeders was statistically correlated
to plasma TRAP activity (1=4.75). In 14-day-old progeny. there was no
significant difference in BAP. FGF23 and TRAP due to diet fed to the
breeder. However, regarding to the lines, plasma BAP in both hens and
chicks. %BMC in both hens and chicks corresponded to shell quality. In
conclusion, BAP from each genetic line may be used as an indicator or
biomarker to determine potential shell quality and %BMD for breeder
hens and the progeny chick.

Key Words: calcium. non-phytate phosphorus. bone specific alkaline
phosphatase. fibroblast growth factor 23. tartrate resistant acid phosphatase

M30 Effect of egg production and egg quality of brolier breeders hens
fed with corn or sorghum diets with or without canthaxanthin Carlos
E. B. Vivas™® Alexandre P. Rosa', Rafel G. Hermes?®, Angélica Londero’,
Camila B. Santos!, Juliana Forgiarini’, Taiani de T. Dos Santos!, Catiane
Orso'. Heleno M. De Freitas'. Graciele D. Schirmann’, Vivian Lucca’,
Micheli F. Kuhn' ‘Federal University of Santa Maria, Santa Maria-RS,
Brazil; °DSM Nutritional Products, Sdo Patilo-SP, Brazil

The aims of this experiment were to evaluate the effects of supplementing
6 mg of canthaxanthin/kg (CTX) or not (NC). in a com (CO) or sorghum
(SO) diets on broiler breeders (Cobb 500) on egg production (%), egg
weight (g). egg specific gravity (g/cm’) and egg yolk coloration by DSM
volk color fan. which goes from 1 (light yellow= less preferable) to 15
(orange= more preferable). The experiment was divided in three periods
of four weeks each (from 42 to 53 weeks of age). Broiler breeders were
distributed in a completely randomized design with factorial arrangement
(2x2) with two ingredients (CO or SO) and supplemented with canthax-
anthin (CTX) or not (NC), totalizing four diets with five replicate pens of
22 females and three males of broilers breeders each. The eggs were col-
lected six times per day to determinate egg production (%) and after those
considering hatchable eggs were used to determinate egg weight, egg
specific gravity and egg yolk coloration. Data analysis of variance in 2x2
factorial design was performed and considered treatments significantly
different when P<0.03. It was not observed significant (P>0.05) interac-
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effect on fractional breakdown rate (FBR). FBR m breast skeletal tissue
mereased from 22 wk of age (15.69%) to sexual matunty (19.64%). The
rate significantly increased agam from week 27 (first egg) to week 33
(peak) (19.64% (L1). 21.62% (L2) and 28.63% (L1).28.7% (L2) respec-
tively: P. value < 0.0001) and remained the same at week 37. then it de-
creased significantly at week 44 ( 14.45% (L1) and 15.92% (L2): P. value
< 0.0001) and agam at weck 50 ( 4.84% (L1) and 4.74% (L2): P. value
<0.0001). There were no significant differences for leg FSR rate between
lines and ages. Leg FBR statistically increased from week 27 to week 37
(18.69% (L1). 18.51% (L2) and 24.82% (L1). 24.19% (L2). respectively:
P. value < 0.0001) and then 1t significantly decreased at week 44 (6.98
% (L1) and 7.69 % (L2) and agam at week 50 (2.58 % (L1) and 2.69 %
(L2): P. value < 0.0001). FBR in legs peaks at a lower rate at wk 33 and
does not show a plateau from 33 wk to 37 wk. There is a large increase in
FBR during the transition for the pullet to sexual matunty with increases
m FBR through peak egg production. which is related to a decreased in
lean mass body content during this period of time.

Key Words: protein tumover, sexual maturity. fractional synthesis rate,
fractional breakdown rate, 15N- PHE

T133 Performance and Carcass Characteristics of Broiler Breeders
Progeny Fed Canthaxanthin and 25-Hydroxycholecalciferol LUCIO
ARAUIO™, Cristiane Araujo', Rafael Hermes?, Isaac Bittar® ‘University
of Sao Paulo, Pirassununga, SP, Brazil; *DSM Nutritional Products, Sao
Paulo, SP, Brazil

Tlus research was conducted to evaluate performance and carcass char-
acteristics of progeny from broiler breeders (Cobb 500) fed Canthaxan-
thin and 25 - Hydroxycholecalciferol (25-OHD,). The breeder hens were
fed either a basal diet or the basal diet supplemented with Canthaxanthin
(6 ppm) and 25-OH-D3 (69 mg/ton) from 25 to 62 wks. Breeders (80)
were reared in a floor pen facility and randomly distributed m 10 rep-
licates/treatment. Each pen was equipped with one nest, 1 bell drinker,
and 1 female trough feeder on the slats. Each pen contained 4 females
and males were reared separately. Hens were artificially inseminated with
50 L of diluted semen 2 d prior to egg collection. Chicks were hatched
at 3 different ages (35. 45, and 62 wk). From cach hatchery batch. 300
chickens were placed mto 20 pens (5 pens/treatment and 15 birds/pen)
in a 2x2 factorial design, being: breeders fed or not to canthaxanthin and
25-OH-D3 (CTX-25D3) and progeny fed or not CTX-25D3 until 21days
of age. After that, birds were fed a common diet. Broilers growth was
weekly registered and at the end of tnal. 2 birds/pen were sacnificed and
carcass characteristics measured. Data ANOVA in a factorial design were
performed. considering statistical sagnificance when P<0.05. There were
not effect (P>0.05) on feed intake and legs yield between treatments. The
best weight gain was observed on mteraction between use of CXT-25D3
on breeders and progeny diets at 35, 45. and 62 wks (2.981; 2.994: and
2,989, respectively). The supplementation of CTX-25D3 on breeders di-
ets improved (P<0.05) feed conversion on progeny at 35 and 62 wks,
when compared to the control treatment (1.69 vs. 1.72: 1.67 vs. 1.75,
respectively). At 45 wk the best feed conversion was observed on interac-
tion between treatments by use of CXT-25D3 on the breeders and prog-
eny dicts (1.65). Broilers progeny presented the best carcass and breast
meat yield at 35 (71.59% and 22.79%). 45 (72.34% and 22.94%) and 62
(72.23% and 23.03%) wks, respectively. on interaction between breeders
and progeny fed CXT-25D3. In conclusion, results showed the impor-
tance of the matemal supplementation of antioxidants (canthaxanthin)
and adequate levels of Vit D3 metabolites on the broilers progeny. mamly
when this supplementation is followed in the starter growth phases.

Key Words: broiler breeders. breast meat yield, canthaxanthin 25-hy-
droxycholicalciferol

T134 Body composition, egg production and shell quality of eggs from
four breeder genetic lines fed diets varying in calcium and non-phytate
phosphorus content Phiphob Sodsee®. Karen Vignale, Justina Caldas.
Nitun Boonsinchai. Monticha Putsakum, Judith England, Craig Coon
University of Arkansas, Fayetteville, AR

The effect of calcium (Ca) and non-phytate phosphorus (NPP) level in
four breeder genetic lines from 21 through 50 weeks of age was deter-
mined. Pullets (246 from each of purelines A, B. C and D) were individu-
ally caged and light stimulated at 21 weeks of age. Hens from each line
were fed with one of six diets varying in Ca and NPP: 1) 2.25% Ca with
0.25% NPP. 2) 2.50% Ca with 0.25% NPP. 3) 2.75% Ca with 0.25% NPP.
4) 3.0% Ca with 0.25% NPP, 5) 3.25% Ca with 0.25% NPP. and 6) 3.25%
Ca with 0.40% NPP. Daily allotted feed intake was increased for every 8
percent increase in egg production going from 5% to peak. At peak feed
intake the breeders consumed a minimum of 3.08 g Ca and 0.34g NPP
and the maximum intake of 4.45g Ca and 0.55g NPP. Egg production
and feed intake were recorded daily. Eggs were weighed 2 consecutive
days a week. Body weight. body composition and egg quality parameters
were measured monthly. Body composition was determined for 4 hens
from each treatment (line x diet) using dual energy x-ray absorptiometry
(DXA). Statistical analysis was done using two-way ANOVA with inter-
action from main factors (line and diet). Results showed that genetic line
had a significant effect on all tested parameters. Level of Ca and NPP in
the feed had no effect on egg production. age at first egg. mortality, or
egg weight. However. hens fed diets 5 and 6 had significantly better egg
shell quality compared to those fed diet 1. but not significantly better than
from hens fed diet 2. 3. or 4 for shell:egg ratio. SWUSA., and %shell Ca.
The % bone mineral content (%BMC) of hens decreased over the period
of egg production whereas % body fat and %lean mass was stable. Both
line and diet significantly affected %BMC. Shell quality corresponded
to %BMC of hens. In conclusion. genetic line had significant effect on
both egg production and shell quality. There was no significant difference
in egg production and shell quality for breeder hens fed either 0.25% or
0.4% NPP (NPP intake ranging from 0.34 to 0.55g with peak feed) with
3.25% Ca in the diet.

Key Words: calcium. non-phytate phosphorus. shell quality. pureline
breeder. dual energy x-ray absorptiometry (DXA)

T135 UseofNearInfrared Reflectance Spectroscopy (NIRS) compared
to Table values as the source of information for determination of amino
acids and apparent metabolizable energy (AME) for broiler feed
formulation. CARLOS SOTO™. ROB SHIRLEY?, ERNESTO AVILA®,
JOSE ARCE*, FERNANDO ROSAS'. DON MCINTYRE® ‘ADISSEQ
DE MEXICO S.A. DE C.V,, GUADALAJARA, Mexico; ADISSEO USA,
ATLANTA, GA; Universidad Nacional Auténoma de México, México D.F,
Mexico; *Universidad Michoacana de San Nicolas de Hidalgo, Morelia,
Michoacan, Mexico,; "DAMOND V MILLS, CEDAR RAPIDS, I4

The following broiler trail evaluated the different strategies for feed for-
mulation in broiler production based on Table values for Total Amino
Acids (TAA) or NIRS values cither for TAA or Digestible Amino Acids
(DAA). A total of 1400 Ross 308 mixed-sex broiler chickens were fed
starter (1-21 days) and finisher (22-48 days) com-SBM-CDDGS based
diets. Four treatiments were used: T1 based on TAA from Table values: T2
based on TAA from NIRS values; T3 based on DAA from NIRS values
and T4 based on DAA and apparent metabolizable energy (AME) from
NIRS: only AME values for com and SBM were used. Nutritional lev-
els used for this experiment were based on NRC requirements. Variables
measured were body weight (BW: kg/bird), feed intake (FI. kg/bird).
feed conversion ratio (FCR), mortality% (M), carcass yield% (CY).
breast yield% (BY) and breast/carcass ratio (BCR).

At 21 days of age, BW was heavier (P<0.05) in T3 and T4 (0.708 and

0.698) compared to T1 (0.688). FCR was lower for T3 (1.524) compared
to T1 (1.611). No differences were observed for FI and M. At 42 days
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ratio (FCR). Feed and water were provided ad libirum. Statistical analy-
sis was performed using Statistix 9 Software. Average BW, FI. and FCR
were analyzed by Analysis of Variance accounting for treatment. block.
and day of study. Differences among the mean values were estimated by
Least Significant Difference (LSD) pair wise comparisons. No signifi-
cant differences in mean BW. FI or FCR were noted during any period
when the birds received AGP. AGP + Aviator SCP or Aviator SCP only.
Broilers on Aviator SCP finished with 42 g and 54 g higher average BW
compared to AGP or AGP + Awviator SCP supplemented birds (p=>0.05).
No synergy was observed with AGP + Aviator SCP. These results support
the application of Aviator SCP as an alternative to AGP without affecting
performance in a typical commercial broiler operation.

Key Words: ABF Broilers. AGP. yeast carbohydrate derivative, FCR. ad-
ditives

P243 Effect of bixin supplementation in quality of broiler meat Fabiana
Golin Lwggi’. José¢ Roberto Sartori. Carolina Toledo Santos. Ricardo
Fasanaro. Guilherme Emygdio Mendes Pimenta. Nara Laiane Casagrande
Delbem. Guilherme Aguiar Mateus Pasquali, Everton Moreno Muro.
Lucio Vilela Carneiro Girfo, Maria Marcia Percira Sartori Faculdade de
Medicina Veterindria e Zootecnia - UNESP, Botucatu, Brazil

The bixin is a carotenoid present in the annatto seeds (Bixa orellana) that
has been studied due to its antioxidant and hypocholesterolemic charac-
tenistes. To evaluate the influence of its addition to the diet of broilers on
meat quality. an experiment was realized with 900 broilers. housed in a
completely randomized design with six treatments and six replicates of
25 birds per pen. The treatments contained 0% (control). 0.05%. 0.10%,
0.15%. 0.20% and 0.25% of bixin added to diets through the oily extract
of bixin 7%. used instead of soybean oil. The birds were slaughtered at
42 d-old and quality analysis were conducted on breast meat (Pectoralis
major). The meat color. specifically the yellow content (CIELAB scale)
was amended by the mclusion levels of bixin (5.78. 8.71. 10.38, 11.49,
12.00, 12.62 for the treatments presented. respectively). The pH and drip
loss did not change. however, cooking loss and shear force were reduced
with the inclusion of bixin in the diet, compared to the control treatment.
The samples presented cooking loss of 26.9. 25.6, 24.3. 24.1, 23.8 and
23.7% and shear force of 154.03, 148.34, 138.91, 131.30, 135.93 and
144.26 N / mm for the treatments, respectively. It can be concluded that
the inclusion of bixin in the diet of broilers. as well as increase the color
of breast meat. reducing cooking loss and shear force, influencing the
quality parameters beneficilly.

Key Words: carotenoids, cooking loss, meat color, poultry, shear force

P244 Effect of bixin supplementation in cholesterol levels of broiler
breast meat Fabiana Golin Luiggi**®'. José Roberto Sartori'. Ricardo
Fasanaro’, Peterson Dante Gavasso Pacheco’, Lucio Vilela Cameiro Girdo’,
Ivan Pereira de Souza', Mana Marcia Pereira Sarton'. Erka Politi Braga
Saldanha®, Vitor Barbosa Fascina® ‘Faculdade de Medicina Veterindaria e
Zootecnia - UNESPE. Botucan, Brazil; *Agéncia Paulista de Tecnologia de
Agronegécios - APTA, Brotas, Brazil

The bixin is a carotenoid present in annatto seeds (Bixa orellana) that has
been studied due to its antioxidant and hypocholesterolemic characterist-
s, important in broiler production. because they enable improvement in
broilers performance and meat quality. increasing the shelf life and reduc-
ing the levels of cholesterol on meat. lipids related to cardiovascular dis-
case in humans. With this information. the present study was perfoermed
to evaluate the effect of different levels of bixin mclusion in broilers diet
on the breast meat (Pectoralis major) cholesterol levels. We used 900
broilers housed in a completely randomized design with six treatments
and six replicates of 25 chickens each. The treatments contained 0%.
0.05%. 0.10%, 0.15%. 0.20% and 0.25% bixin added to diets through
the oily extract of bixin 7%. used instead of soybean oil. The chickens
were slaughtered at 42 days and breast meat was analyzed using enzy-

matic kits to determine the cholesterol total. The treatments did not differ
significantly due to the large variability of the results. However. inclusion
of 0.05% of bixin in broilers diet reduced by 2% the cholesterol content
compared to treatment without addition (82.54 and 85.68 mg cholesterol /
100g pectoris. respectively). Higher inclusion levels of bixin. from 0.10%
of inclusion, reduced by 6% the cholesterol content (81.14 mg cholesterol
' cholesterol 100 g). These results indicate that bixin reduces cholesterol
levels in broiler breast meat.

Key Words: broiler meat. carotenoid. healthy. lipid. meat quality

P245 The effect of exogenous protease associated with carbohydrases
on nutrient digestibility during coccidia challenge in broilers Justina
Caldas”. Arslan Sabir. Monticha Pustakum. Karen Vignale. Nirun
Boonsinchai. Judith England, Craig Coon Umniversity of Arkanmsas,
Fayetteville, AR

The aim of this study was to determine if commercial enzyme blends
added to diets can improve AMEn and digestibility of nutrients such as
phosphorus, starch, protem, fat, fiber and amino acids during peak coc-
cidia proliferation in gastrointestinal tract. 2304 male Cobb broilers were
assorted into 6 treatments with 8 replications in 48 floor pens were inocu-
lated on d 14 with 20.000. 50.000. and 30.000 oocysts per bird with E.
maxima, E. acervulina, and E. tenella, respectively. 5 broilers from each
pen were then moved metabolic cages for digestibility studies and fed
one of 6 different grower diets from d 14 to d 21. The 6 treatments were:
1.) Negative control (3100 Kcal/Kg, 19% CP), 2.) Positive control (3100
Kcal’Kg. 21.1% CP, 120% AA of NC). 3.) NC plus protease + pectinaset
B-glucanase, 4.) NC plus protease+ a-amylase, 5.) NC plus protease+
B- xylanase + B-glucanase and 6.) NC plus protease+ endo-xylanase +
a-amylase. All test diets contained phytase and each of the different rest
enzyme blends contained protease in the same dose along with different
types and concentrations of carbohydrases. The enzymes were included
on-top of the negative control and 0.5% titanium dioxide was added to all
diets as a marker. The excreta was collected at d 19 and ileal content at d
21.The statistical design was a CRD and it was performed using JMP pro
11 (SAS, 2013). If analysis of variance was significant. Tukey —Kramer
test was used to account for differences with p-value < 0.05. The enzyme
treatments improved the digestibility of amino acids when compared to
the NC. Cystine digestibility coefficients were significantly increased
with enzyme blends utilized in treatment 3. 4 and 6 by 3.2, 2.7. and 2.5%.
respectively. Enzyme blends from treatment 3 and 4 significantly im-
proved threonine digestibility coefficients by 3.1 and 2.1 %, respectively.
compared to the NC. An mteresting fact is thr and cys are the largest por-
tion of mucin which production is increased in broilers going through a
coccidia challenge. The enzymes may be helping with this large mcrease
in endogenous loss of cys and thr. The digestibility of phosphorus was
also improved significantly by treatment 3 compared with the PC and
NC. The AMEn was significantly higher for the PC compared to all other
test diets. Enzyme blends in treatments 3 and 5 significantly improved
AMEn compared to the NC. The PC and enzyme blend from treatment 3
produced the highest digestibility for NDF (neutral detergent fiber). Each
of the enzyme treatments produced a significantly higher digestibility of
NDF compared to the NC. The overall results of the study indicate that
protease associated with carbohydrases improved the digestibility of nu-
trients at d 21.

Key Words: Digestibility, protease. carbohydrases. coccidia challenge,
broilers

P246 Effect of Dietary Exogenous Enzyme Supplementation on
Enteric Mucin Secretion and Apparent Nutrients digestibility. Ayuub
A. Ayoola™¢, Ramon D. Malheiros. Peter R. Ferket North Carolina State
University, Raleigh, NC

An experiment was conducted to determune the effect of supplementing
turkey poults diet with dietary pf-mannanase on enteric mucin secretion
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Dr. Coon FARM
DATES TIME EVENT - REVISED 10/23/2013 HOUSE | Age | TRIAL DERSONNEL el
Flock
18/11/2013 1:00 PM | AI rooms 1 & 2 235 39 | oog3 EVERYBODY YES
19/11/2013 1:00 PM | Hatch, weigh chicks place for growout 2335& 35 glzoilé EVERYBODY YES
19/11/2013 | 1:00PM | AI rooms 1 & 2 235 39 §'2°§'§ EVERYBODY YES
. : - : Flock Monticha, Justina,
20/11/2013 1:00 PM | Sampling of chicks 1 da (Monticha) 234 35 02.13 Nirun, Karen
21/11/2013 | 7:00 AM | Weigh, move 364/235 DSM EVERYBODY YES
21/11/2013 7:00 AM | Place Chicks 364 DSM Justina, Andrew
. : . : Flock Monticha, Justina,
22/11/2013 1:00 PM | Sampling of chicks 3 da (Monticha) 234 35 02.13 Nirun, Karen
. . . . Flock Monticha, Justina,
24/11/2013 1:00 PM | Sampling of chicks 5 da (Monticha) 234 35 02.13 Nirun, Karen
25/11/2013 | 7:00 AM | start run 2 chambers 364/235 psm | Justina, Andrew,
Monticha
. . Flock Monticha, Justina,
26/11/2013 1:00 PM | END OF GROWOUT (7 day Monticha) 234 35 | 013 Niran, Karen
Flock
26/11/2013 1:00 PM | Set eggs 235 39 | o253 EVERYBODY
. . 235 & Flock
27/11/2013 7:00 AM Weigh birds Block 40 02.13 EVERYBODY YES
28/11/2013 HOLIDAYS NO FARM HELP
28/11/2013 TBD | Finish run 2 chambers 364/235 DSM Justina,
Monticha
29/11/2013 HOLIDAYS NO FARM HELP
5/12/2013 7:00 AM | weigh and move 364/235 DSM EVERYBODY YES
8/12/2013 Place Chicks - DSM trial and broiler trial w/Casey
9/12/2013 7:00 AM | start run 3 chambers 364/235 DSM J“St'”fl'irﬁgdrew'
9/12/2013 1:00 PM | END OF Growout (21 day Nirun) 365 35 glzoilé EVERYBODY YES
12/12/2013 | 7:00 AM | Finish run 3 chambers 364/235 DSM J“Stinﬁ'irﬁgdrew'
. . . Broiler
12/12/2013 | 7:00 AM | 21 da weigh birds 364 wial EVERYBODY YES
13/12/2013 | 1:00PM | Transfer eggs 235 39 0F'2°§'§ EVERYBODY
17/12/2013 | 1:00 PM | Hatch and place chicks 235/365 | 39 oFlzoilé EVERYBODY
19/12/2013 7:00 AM | 11 da weigh birds
24/12/2013 HOLIDAYS NO FARM HELP
25/12/2013 HOLIDAYS NO FARM HELP
26/12/2013 HOLIDAYS NO FARM HELP
27/12/2013 HOLIDAYS NO FARM HELP
30/12/2013 HOLIDAYS NO FARM HELP
31/12/2013 HOLIDAYS NO FARM HELP
1/1/2014 HOLIDAYS NO FARM HELP
. . 235 & Flock
2/1/2014 7:00 AM Weigh birds Block 45 02.13 EVERYBODY YES
2/1/2014 7:00 AM | 21 da weigh birds 364 B;’igfr EVERYBODY YES
2/1/2014 1:00 PM | 42 da scan and protein turnover 364 B;’ig‘fr EVERYBODY YES
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DATES TIME EVENT - REVISED 10/23/2013 HOUSE | Age | TRIAL PE;'SSET“"EL F.fﬁ'x'
6/1/2014 1:00PM | Al hens 235 %6 g'2°‘1:'§ EVERYBODY VES
6/1/2014 1:00PM | END OF Growout (21 day) 365 39 g'zoi'g EVERYBODY VES
7/1/2014 1:00PM | Al hens 235 %6 5'20‘1:2 EVERYBODY VES
7/1/2014 78D | Protein turnover infusion 235 %6 §'2°§§ EVERYBODY VES
9/1/2014 7:00 AM | Leptin sampling 235 %6 5'20‘1:2 EVERYBODY YES
14/1/2014 1:00 PM Saertnilgegss' yolk samples and hen blood 235 46 §'2°§'§ EVERYBODY
20/1/2014 HOLIDAYS NO FARM HELP
20/1/2014 7:00 AM | 42 day bird weigh 364 B{gg‘fr EVERYBODY YES
20/1/2014 1:00 PM | scan and protein turnover 364 B{gg‘fr EVERYBODY YES
21/1/2014 7:00 AM | PROCESSING 364 B;figfr EVERYBODY YES
31/1/2014 | 1:00PM | Transfer eggs 235 %6 g';‘i'; EVERYBODY
3/2/2014 1:00PM | Al hens 235 50 glzoci‘lé EVERYBODY YES
4/2/2014 1:00PM | Al hens 235 50 5'20‘1:':; EVERYBODY VES
4/2/2014 1:00 PM | Hatch, weigh chicks place for growout 235 46 glzocil; EVERYBODY YES
5/2/2014 7:00 AM Weigh birds é?jci( 50 g;o;l; EVERYBODY YES
6/2/2014 7:00 AM | 60 day bird weigh
7/2/2014 7:00 AM Processing
11/2/2014 1:00 PM Set eggs 235 50 glzoilg EVERYBODY
24/2/2014 1:00 PM | END OF Growout (21 day) 365 46 glzoci‘l; EVERYBODY YES
28/2/2014 | 1:00PM | Transfer eggs 235 50 ([):|20(1:I§ EVERYBODY
4/3/2014 1:00 PM | Hatch eggs and place chicks 235 50 g'zoi'g EVERYBODY
10/3/2014 | 1:00PM | AT hens 235 55 oFlzoilé EVERYBODY VES
11/3/2014 | 1:00PM | AT hens 235 55 g'zoi'g EVERYBODY VES
12/3/2014 7:.00AM | Weigh birds ﬁji‘ 55 g';i'; EVERYBODY YES
18/3/2014 1:00PM | Seteggs 235 55 5'2";'; EVERYBODY
24/3/2014 1:00 PM | END OF Growout (21 da) 365 50 g';i'; EVERYBODY YES
28/3/2014 HOLIDAYS NO FARM HELP
4/4/2014 1:00 PM | Transfer eggs 235 55 ([):|20(1:I§ EVERYBODY
8/4/2014 1:00 PM | Hatch and place chicks 235 55 glzo?é EVERYBODY
14/4/2014 1:00 PM | AI hens 235 60 g'zoi'g EVERYBODY VES
15/4/2014 1:00 PM | AI hens 235 60 g'zoi'é EVERYBODY YES
15/4/2014 Benton Co. Protein Turnover LINCOLN Karen
16/4/2014 TBD Protein turnover infusion :c')t‘;'; 60 glzoﬁ_:'; EVERYBODY YES
16/4/2014 7:00 AM Weigh birds ?:;jci( 60 glzoig EVERYBODY YES
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Work schedule - BROILER in 364/365, BREEDERS in 234, 235 and 246, PULLETS in 234, Chambers
M [ T | W | T | F | s [ S
26/8/2013 27/8/2013 28/8/2013 29/8/2013 30/8/2013 31/8/2013 1/9/2013
Allison Allison Allison Allison Allison
Monticha Monticha

2/9/2013 3/9/2013 4/9/2013 5/9/2013 6/9/2013 7/9/2013 8/9/2013

Allison Allison Allison Allison Allison

NO FARM HELP
9/9/2013 10/9/2013 11/9/2013 12/9/2013 13/9/2013 14/9/2013 15/9/2013
Allison Allison Allison Allison Allison
Michael Michael
Andrew Andrew
16/9/2013 17/9/2013 18/9/2013 19/9/2013 20/9/2013 21/9/2013 22/9/2013
Allison Allison Allison Allison Allison
| Bn  Ben  Ben  Ben  Ben Jacob Jacob
Monticha Monticha Monticha Monticha Monticha Nirun Nirun
 Karen  Karen |
23/9/2013 24/9/2013 25/9/2013 26/9/2013 27/9/2013 28/9/2013 29/9/2013
Allison Allison Allison Allison Allison

Ethan Ethan
Andrew Andrew

30/9/2013 1/10/2013 2/10/2013 3/10/2013 4/10/2013 5/10/2013 6/10/2013
Allison Allison Allison Allison Allison

Michael Michael

Nirun Nirun

7/10/2013 8/10/2013 9/10/2013 10/10/2013 11/10/2013 12/10/2013 13/10/2013
Allison Allison Allison Allison Allison

Jacob Jacob
Andrew

14/10/2013 15/10/2013 16/10/2013 17/10/2013 18/10/2013 19/10/2013 20/10/2013
Allison Allison Allison Allison Allison
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Work schedule - BROILER in 364/365, BREEDERS in 234, 235 and 246, PULLETS in 234, Chambers
M [ T | W | T | F [ S [ S
21/10/2013 22/10/2013 23/10/2013 24/10/2013 25/10/2013 26/10/2013 27/10/2013
Allison Allison Allison Allison Allison

Michael

Monticha Monticha Meonticha Monticha Monticha

Monticha Monticha
28/10/2013 29/10/2013 30/10/2013 31/10/2013 1/11/2013 2/11/2013 3/11/2013

Allison Allison Allison Allison Allison

Jacob Jacob
Andrew Andrew
Monticha Menticha-Ethan

4/11/2013 5/11/2013 6/11/2013 7/11/2013 8/11/2013 9/11/2013 10/11/2013
Allison Allison Allison Allison Allison

Ethan Ethan

Nirun Nirun

11/11/2013 12/11/2013 13/11/2013 14/11/2013 15/11/2013 16/11/2013 17/11/2013

Allison Allison Allison Allison Allison

Andrew

18/11/2013 19/11/2013 20/11/2013 21/11/2013 22/11/2013 23/11/2013 24/11/2013
Allison Allison Allison Allison Allison

Jacob Jacob

Moenticha Monticha
Nirun Nirun
25/11/2013 26/11/2013 27/11/2013 28/11/2013 29/11/2013 30/11/2013 1/12/2013

Allison Allison Allison Allison Allison

Monticl Montic! Monticl Montict Monti

Nirun Nirun Nirun Nirun Nirun
NO FARM HELP Monticha Monticha
2/12/2013 3/12/2013 4/12/2013 5/12/2013 6/12/2013 7/12/2013 8/12/2013

Allison Allison Allison Allison Allison

Michael Michael

Miru P P Pirar WNiarr Andrew Andrew
Monticha Monticha Monticha Monticha Monticha Monticha PMenticha
Nirun Nirun
9/12/2013 10/12/2013 11/12/2013 12/12/2013 13/12/2013 14/12/2013 15/12/2013
Allison Allison Allison Allison Allison
Nirun Nirun
Monticha Monticha

34



Work schedule - BROILER in 364/365, BREEDERS in 234, 235 and 246, PULLETS in 234, Chambers
M [ T | W [ T [ F [ s [ s
16/12/2013 17/12/2013 18/12/2013 19/12/2013 20/12/2013 21/12/2013 22/12/2013
Allison Allison Allison Allison Allison

Ethan Ethan

Andrew Andrew Andrew Andrew Andrew Andrew Andrew
Monticha Monticha

23/12/2013 24/12/2013 25/12/2013 26/12/2013 27/12/2013 28/12/2013 29/12/2013

Allison Allison Allison Allison Allison

Michael
Nirun

Michael

Monticha Monticha Monticha Monticha Monticha

NO FARM HELP
30/12/2013 31/12/2013 1/1/2014 2/1/2014 3/1/2014 4/1/2014 5/1/2014

Allison Allison Allison Allison Allison

Jacob Jacob
Monticha Monticha

No Farm help these days

6/1/2014 7/1/2014 8/1/2014 9/1/2014 10/1/2014 11/1/2014 12/1/2014
Allison Allison Allison Allison Allison
Monticha Meonticha
Nirun Nirun

13/1/2014 14/1/2014 15/1/2014 16/1/2014 17/1/2014 18/1/2014 19/1/2014
Allison Allison Allison Allison Allison

Michael Michael

Andrew Andrew
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