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tion of 3-mh between the large ≈4188.06g (426.09 ± 37.13 µmol/kg), 
medium ≈3668.93 (386.18 ± 41.8µmol/kg) and small≈3043.1 (361.77 
± 31 .6 µmol/kg) weight groups, there was a linear relationship (R2 = 
0.9942). Uric Acid excretion showed no significant relationship to eggs 
produced per hen per day (P = 0 .9764), eggs produced per week (P = 
0 .3005) or body weight group (P = 0 .4106) . Protein degradation did 
significantly increase for all birds from 28 wks (446 ± 53 µmol/kg) to 
31 wks (780 .72 ± 53 µmol/kg) of age (P < 0 .0001), before decreasing 
to 296 .58 ± 53 µmol/kg at 44 wks . Total eggs produced per week by hen 
(P < 0 .0001) and eggs produced per day by hen (P < 0 .0001) increased 
significantly from 28 wk to 31 wk of age; and from 31 wk to peak pro-
duction at 37 wk of age (P < 0 .0001) . Excreta 3-methylhistindine didn’t 
show a correlation to eggs produced in a week; however when a hen 
laid more than 1 egg in a 24 h period their 3-methylhistidine increased 
substantially (280µmol/kg of BW) . This data indicates that broiler 
breeders are maximizing their skeletal protein degradation during the 
onset of lay to bring themselves into production and there is a linear 
relationship of 3-mh and BW .
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321   Influence of dietary energy densities and starch to lipid 
ratios on broiler performance. S . Liu*1, P . Chrystal2, A . Moss1, 
and P . Selle1, 1University of Sydney, Brownlow Hill, NSW, Australia, 
2Baiada Poultry Pty Limited, Pendle Hill, NSW, Australia.

Energy densities and digestible amino acids are considered in tandem 
in the practical formulation of diets for broiler chickens and essentially 
energy may be derived from starch, protein and lipid . The impacts 
of protein and the importance of the protein and energy balance are 
well documented . However, few studies have compared the relative 
importance of starch and lipid . Twelve experimental diets in a factorial 
arrangement with 3 energy levels (11 .25, 12 .38 and 13 .50 MJ/kg) and 
4 starch to lipid ratios (14, 12, 7, 4:1 g/g) were offered to 4 replicate 
cages (6 birds per cage) or a total of 288 male Ross 308 broiler chicks 
from 7 to 27 d post-hatch . All dietary treatments were formulated to 
contain similar digestible lysine to AMEn ratios and amino acid profiles. 
Increasing energy density from 11 .25 to 13 .50 MJ/kg decreased feed 
intake by 6 .4% (2314 versus 2167 g/bird, P < 0 .001), increased weight 
gain by 10 .5% (1511 versus 1670 g/bird, P < 0 .001) and improved 
FCR by 15 .3% (1 .533 versus 1 .298 g/g, P < 0 .0001) . Widening starch 
to lipid ratios linearly increased weight gain (r = 0 .448, P = 0 .001) and 
feed intake (r = 0 .509, P < 0.001) without influencing FCR (P > 0 .75) . 
Lipid had a more pronounced impact on feed intake than starch . The 
protein leverage hypothesis suggests that humans and animals prioritise 
protein intake when they are forced to select protein intake against that 
of carbohydrate and lipid derived from nutritionally unbalanced diets . 
In the present study, protein intake remained constant when the dietary 
protein to [starch + lipid] ratios increased . This indicates that broiler 
chickens maintained a constant protein intake of around 450 g/bird 
regardless of dietary protein concentrations . In contrast, starch intakes 
increased linearly (r = 0 .917; P < 0 .0001) with its dietary proportions . 
Lipid intakes increased with dietary lipid to [starch + protein] ratios 
and reached maximum of 167 g/bird when the ratio equalled 0 .198 g/g . 
This suggests that broiler chickens do not consume to constant starch 
and lipid intake targets . That lipid intakes plateaud may be due to its 
negative impact on pellet quality and, in turn, feed intakes of broiler 
chickens . Given that the protein intake remained constant it becomes 
important to understand the influence of individual amino acids on 
growth performance in future research .
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322   Influence of bird type and corn particle size on nutrient 
utilization. M . R . Abdollahi*, A . Mtei, N . Schreurs, and V . Ravin-
dran, Massey University, Palmerston North, New Zealand.

The interaction between bird type (broilers and layers) and corn par-
ticle size (fine, medium and coarse) on the coefficient of apparent ileal 
digestibility (CAID) of nutrients was investigated in a 2 by 3 factorial 
arrangement of treatments . Whole corn was ground in a hammer mill 
to pass through screen sizes of 2.0, 5.0 and 8.0 mm for fine, medium 
and coarse grades, respectively . A corn and soybean meal was formu-
lated and mixed for both broilers and layers, using the same batch of 
ingredients . Titanium dioxide (5 .0 g/kg) was included in all diets as an 
indigestible marker for digestibility measurements . 35-d old male broil-
ers and 59-weeks old layers were used in this study . For each bird type, 
108 birds with uniform body weights were assigned to 18 replicates (6 
replicates per treatment and 6 birds per replicate) . Birds were fasted for 
12 h before the introduction of treatment diets, and the diets were offered 
ad libitum for 7 d before the collection of ileal digesta . After 7 d on treat-
ment diets, all birds were euthanized by intravenous injection of sodium 
pentobarbitone and ileal digesta was collected from the lower half of 
the ileum . The data was analyzed by 2-way ANOVA to determine the 
main effects (bird type and particle size) and their interaction using the 
General Linear Models procedure of SAS . A bird type by corn particle 
size interaction was observed (P < 0 .001) for CAID of dry matter (DM), 
gross energy (GE) and starch . In broilers, CAID of DM, GE and starch 
was not influenced (P > 0 .05) by particle size, while in layers, increas-
ing corn particle size to medium and coarse resulted in higher CAID 
of these nutrients compared with fine particles. The CAID of nitrogen 
and fat was greater in broilers than layers (P < 0 .05) and the opposite 
was observed (P < 0 .05) for those of calcium (Ca) and phosphorus 
(P) . Regardless of bird type, coarsely ground diet resulted in similar 
Ca digestibility to the diet with medium particle size but higher than 
the diet with fine particles (P < 0 .05) . Overall, the present data showed 
that broilers had a greater nutrient digestibility than layers, except for 
Ca and P. Feeding medium and coarse corn particles benefited nutrient 
digestibility only in the layers, suggesting that digestive system of layers 
is probably more sensitive to particle size or feed texture than broilers .
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323   Chemical composition, nutritive value, and protein quality 
of soybean meals from beans produced in different countries: a 
meta-analytical study. L . Cámara*, C . de Blas, M . Á . Ibáñez, and G . 
Mateos, UPM, Madrid, Madrid, Spain.

Soybean meal (SBM) is the most important source of protein in non-
ruminant diets worldwide . The chemical composition, protein quality 
and nutritive value of commercial SBM depend on numerous factors, 
including the maturity of the seeds, the conditions of the process used 
to extract the oil, and the area of production of the original beans . A 
meta-analytical approach was applied to evaluate the relation between 
the country of origin of the beans [Argentina (ARG), Brazil (BRA), 
India (IND) and USA] and the chemical composition and protein quality 
traits of the SBM . The data set used was obtained from 17 published 
papers with a total of 1,334 samples of SBM . The manuscripts were 
scrutinized based on the following criteria: 1) peer reviewed papers 
published between 2002 and 2017, 2) origin of the beans was clearly 
stated and documented, 3) origin of the beans was used as main effect, 
4) at least 2 different soybean origins were compared in the same trial, 
and 5) the analytical methods used to determine the composition and 
protein quality of the SBM were reported . The data were analyzed using 
a mixed model with origin of the beans as a fixed effect and the study 
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as a random effect . The data showed that the country of origin of the 
beans had consistent and significant effects on most of the variables 
studied, with differences being significant in most cases. Brazilian SBM 
had more CP, neutral detergent fiber, raffinose, and Fe but less sucrose, 
stachyose, and K than ARG and USA SBM (P < 0 .001) . Per unit of CP, 
Lys, Met, Thr, and Cys contents were greater for the USA and ARG 
meals than for the BRA and IND meals (P < 0 .001) . Also, PDI, KOH 
solubility and TIA values were lower for the BRA and ARG meals than 
for the USA and IND meals . The calculated (MJ/kg DM) AMEn for 
poultry (11 .06 vs . 10 .95 vs . 10 .90) was higher for BRA than for USA 
and ARG SBM . However, calculated NE (MJ/kg DM) for pigs (9 .44 vs . 
9 .39 vs . 9 .37) was higher for USA meals than for BRA and ARG meals . 
Pearson correlation showed a significant (P < 0 .001) relation between 
KOH and TIA (r = 0 .886), PDI and TIA (r = 0 .712), and PDI and KOH 
(r = 0 .614) . In summary, country of origin of the beans affected the 
chemical composition and nutritive value of the SBM . Nutritionists 
should be aware of the existing differences and use different matrix 
values for SBM, according to the origin of the beans, when formulating 
commercial diets for domestic animals .
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324   Using yeast from ethanol production as a protein source 
in broiler diets on growth and meat yields. Wei Zhai*1, K . 
O’Donnell1, and K . Herrick2, 1Mississippi State University, Missis-
sippi State, MS, 2POET, Sioux Falls, SD.

A trial was conducted to evaluate a yeast product (an ethanol production 
co-product from corn by POET) as a potential protein source in broiler 
diets on growth performance and meat yield of broiler chickens . A total 
of 1,520 d-old Ross × 708 male broilers were divided into 8 dietary 
treatments with 10 replications for each treatment . The birds were 
fed common diets from d 0 to 9 . On d 9, birds were equalized across 
pens according to their BW, and 15 birds were kept in each pen . Eight 

experimental diets including 1) Corn-soybean meal (SBM) control diet, 
2) Corn-SBM with either 4% DDGS, 3) 4% meat bone meal (MBM), 
4–6) 2, 4, 6% POET yeast product, 7) 2% Product A, and 8) 0 .2% Product 
B (both A and B are commercial available yeast products), were fed to 
the birds after BW equalization . Diets were formulated to contain same 
ME and digestible lysine, methionine and threonine . Data were analyzed 
by one-way ANOVA using Proc Mixed of SAS 9 .4 . Mortality from d 9 
to 56 was not affected by any dietary treatments (P = 0 .444) . Feeding 
various diets did not affect BW on d 21 or 56 (P = 0 .411, P = 0 .630) . 
Body weight on d 35 of birds fed MBM, 2, 4, and 6% POET yeast 
product and BW on d 42 of birds fed MBM and 4% POET yeast product 
were improved as compared with those fed Corn-SBM control diet (P = 
0 .010, P = 0 .049) . Birds fed MBM and 4% POET yeast exhibited lowest 
FCR from d 9 to 35 (P = 0 .003) . The 4% and 6% POET yeast inclusion 
in the feed improved d 42 carcass weights, breast weights, and overall 
front weights (including wing, breast, and tender), as compared with the 
Corn-SBM control (P = 0 .006, 0 .021, and 0 .010) . Most cut part yields 
of the bids fed 4% and 6% were similar to those of birds fed MBM, or 
even higher (such as d 42 breast weight of 4% POET) . As opposed to the 
changes on carcass and breast weights, inclusion of 4% and 6% POET 
yeast had a trend to lower absolute abdominal fat weight (P = 0 .096) 
and relative fat to BW (P = 0 .051), as compared with control diet . On 
d 56, carcass and main cut parts were not affected by any diets . The 
main effects during the withdrawal period were on fat . The 4% POET 
yeast inclusion lowered absolute (P < 0 .0001) and relative (P < 0 .0001) 
fat weights on Day 56 . In conclusion, the highest inclusion level of the 
POET yeast product (6%) tested in this trial is safe for Ross 708 male 
broilers. The inclusion of POET yeast product exhibited more signifi-
cant benefits to the birds in early growth stages, especially on d 35 and 
42 . Moreover, not only the meat production was improved, the fat was 
decreased, which may indicate that nutrients of those POET diets were 
utilized more effectively by the birds .
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