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Effects of microbial phytase on the apparent and standardized total tract digestibility
of phosphorus in rice coproducts fed to growing pigs

G. A. Casas and H. H. Stein

The objectives of this experiment were to determine the apparent total tract
digestibility (ATTD) and the standardized total tract digestibility (STTD) of P and the
effect of microbial phytase on ATTD and STTD of P in full-fat rice bran (FFRB),
defatted rice bran (DFRB), brown rice, broken rice, and rice mill feed when fed to
pigs. Ninety-six barrows (initial BW of 19.4 + 1.4 kg) were allotted to 12 diets with 8
replicate pigs per diet in a randomized complete block design. A basal diet based on
corn and soybean meal was formulated. Five additional diets containing corn, soybean
meal, and each rice coproduct were also formulated, and the ratio between corn and
soybean meal in these diets was similar to that in the basal diet. Six additional diets
that were similar to the initial 6 diets with the exception that 1,000 units of microbial
phytase were added to the diets were also formulated. The ATTD and STTD of P
were calculated for each diet using the direct procedure, and the ATTD and STTD of
P in each rice coproduct were calculated using the difference procedure. Results of the
experiment indicated that the concentration of P in feces was reduced (P < 0.05) from
pigs fed diets with microbial phytase compared with pigs fed diets without phytase.
No differences were observed between the basal diet and the broken rice diet, but the
ATTD and the STTD of P in those diets was greater (P < 0.05) than in all other diets
both without and with phytase. Among the rice coproducts, the greatest (P < 0.05)
ATTD and STTD of P were observed for broken rice regardless of inclusion of
phytase. If no microbial phytase was used, the values for STTD of P in brown rice,



FFRB, DFRB, and rice mill feed were not different, but if microbial phytase was
included in the diet, ATTD and STTD of P in brown rice was greater (P < 0.05) than
in FFRB, DFRB, and rice mill feed. The STTD of P in brown rice, FFRB, and rice
mill feed was greater (P < 0.05) if microbial phytase was used than if no microbial
phytase was used. Addition of microbial phytase to the diets also increased (P < 0.05)
the ATTD of Ca regardless of the rice coproducts used. In conclusion, the STTD of P
is greater in broken rice than in all other rice coproducts. The STTD of P in brown
rice, FFRB, DFRB, and rice mill feed is relatively low due to the high concentration
of phytate in these ingredients, but addition of microbial phytase will increase the
STTD of P in most rice coproducts.
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Effects of protein intake on rate of growth, protein deposition, and carcass traits of
heavy Iberian pigsl

R. Nieto, M. Martinez-Pérez, A. Haro, L. Lara and J. F. Aguilera

A feeding, digestibility, and balance trial was performed to determine the effect of the
incorporation of increasing amounts of soybean protein concentrate (SPC) to a basal
acorn diet at a fixed energy intake on the rate of growth, protein deposition (PD), and
carcass traits of heavy Iberian (IB) pigs. Sixteen purebred IB barrows (103.9 = 0.9 kg
initial BW) were used. The pigs were individually confined and allocated to 4 groups
of 4 pigs each. Whole acorns were provided with slight restriction to minimize acorn
kernel (AK) remains. Water was freely available. The incorporation of SPC raised the
available CP from 49.1 g/kg DM (1.91 g total Lys/kg DM) in AK up to 135 g/kg DM
(7.24 g total Lys/kg DM). After 72 d of trial, the pigs achieved 134.4 + 1.3 kg BW
and were then slaughtered. Average daily BW gain increased with increasing dietary
CP (linear, P < 0.001; quadratic, P < 0.01), with a plateau at dietary CP concentrations
(provided by AK and SPC) beyond 72.2 and 100 g/kg DM, respectively, for which an
ADG of 449 g was achieved. There was a linear and quadratic effect of dietary CP
and Lys level on the apparent digestibility of CP (linear, P < 0.001; quadratic, P <
0.05) and on the efficiencies of utilization of total N (retained N/N intake; linear, P <
0.001; quadratic, P < 0.001) and N apparently absorbed (retained N/apparent
digestible N; linear, P < 0.05; quadratic, P = 0.067). Protein deposition ranged
between —4.59 g/d in pigs not provided with SPC to 61.4 g/d in pigs fed the greatest
level of SPC inclusion. The lowest daily intake of total Lys resulting in maximum PD
(69.5 g/d) at the fixed level of energy intake observed (2.36 x ME maintenance
requirements) was 21.0 g. Hot carcass and cold carcass weights, but not carcass yield,
increased when feeding the daily ration containing 100 g SPC and leveled off
thereafter (linear, P < 0.01; quadratic, P < 0.01). An average increase of 8.3% and
8.7% was obtained, respectively. The provision of SPC had no effect on back fat
thickness. Primal cuts, but not yield (except for loin), increased (sirloin: linear, P <
0.05; loin: linear, P < 0.001; quadratic, P < 0.05; ham: linear, P < 0.05) or showed a
tendency to increase (butt lean: linear, P = 0.068; quadratic, P = 0.077; ribs: quadratic,
P = 0.067; shoulder: quadratic, P = 0.064) with the provision of dietary protein. No
effect of the level of incorporation of SPC to the diet was observed on CP, total fat,
total ash, and energy contents or on relative fatty acid profile of loin and sirloin.
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Effect of supplementing a fibrous diet with a xylanase and B-glucanase blend on
growth performance, intestinal glucose uptake, and transport-associated gene
expression in growing pigs

A. K. Agyekum, J. S. Sands, A. Regassa, E. Kiarie, D. Weihrauch, W. K. Kim and C.
M. Nyachoti

The present study evaluated supplemental carbohydrase effect on performance,
intestinal nutrient uptake, and transporter mRNA expressions in growing pigs offered
a high-fiber diet manufactured with distillers dried grains with solubles (DDGS).
Twenty-four pigs (22.4 £ 0.7 kg BW) were randomly assigned to lof 3 nutritionally
adequate diets (8 pigs per diet) based on corn and soybean meal (SBM) with either 0
(control) or 30% DDGS (high fiber [HF]). The third diet was supplemented with a
xylanase and B-glucanase blend (XB) in addition to the 30% DDGS (HF+XB).
Parameters determined were ADFI, ADG, G:F, plasma glucose and plasma urea
nitrogen (PUN) concentrations, jejunal tissue electrophysiological properties, and
mRNA expressions of the sodium-dependent glucose transport 1 (SGLT1) and
cationic AA transporter, bo,+AT, in the jejunal and ileal tissues. In addition, mRNA
expressions of the short-chain fatty acid transporters, monocarboxylate transporter 1
(MCT1) and sodium-coupled monocarboxylate transporter, and mucin genes were
quantified in the ileum. Feed intake, plasma glucose, and jejunal tissue
electrophysiological properties were not affected (P > 0.05) by diet. However,
control-fed pigs had superior growth rate and feed efficiency and higher PUN (P <
0.05) than HF- and HF+XB-fed pigs. The HF diet increased (P < 0.05) SGLT1
mRNA expression in the jejunum and decreased (P < 0.05) bo,+ mRNA expression in
the ileum. The XB supplementation also increased bo,- mRNA expression in the
ileum relative to HF-fed pigs. Additionally, MCT1 mRNA expression was greater (P
< 0.05) in the ileum of the HF- and HF+XB-fed pigs. In the present study, XB
supplementation influenced nutrient transporter mRNA expression, although it was
not accompanied by improved pig performance.
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In vitro and in vivo digestibility of corn starch for weaned pigs: Effects of
amylose:amylopectin ratio, extrusion, storage duration, and enzyme supplementation
Y. Li, A. R. Zhang, H. F. Luo, H. Wei, Z. Zhou, J. Peng and Y. J. Ru

The objective of this study was to investigate the effects of amylose
(AM):amylopectin (AP) ratio, extrusion, storage duration, and enzyme
supplementation on starch digestibility of corn. Three corn varieties with high (0.60;
HA), medium (0.44; MA), and low (0.39; LA) AM:AP ratios, respectively, were
selected from 74 corn samples to evaluate the in vitro and in vivo digestibility of
starch. In Exp. 1, during wk 4 after extrusion, resistant starch (RS) content of the 3
selected corn varieties (LA, MA, and HA) increased (P < 0.05) each week and starch
digestibility in vitro decreased as storage time increased (P < 0.05). The AM:AP ratio
affected the formation of RS (P < 0.01). The RS content of the 3 corn varieties was
ranked as LA < MA < HA in each week (P < 0.05). Correlation analysis showed that
AM:AP ratio and storage duration were both positively correlated with RS content (P
< 0.01). Furthermore, a significant quadratic relation was found between storage
duration and RS content in each corn variety as well as storage duration and
digestibility. Starch digestibility was negatively correlated with RS content (P <
0.001). In Exp. 2, digestion trials were performed on cannulated pigs with BW of
13.20 + 0.94 kg. Extrusion increased ileal digestibility of GE and starch of either HA
or LA compared with the enzyme-supplemented diets (P < 0.001). Enzyme
supplementation did not improve ileal energy and starch digestibility. The ileal
digestibility of starch and GE of LA varieties was greater than HA samples (P < 0.05).
The results implied that AM:AP ratio and storage duration after extrusion may be
important determinants of RS formation and digestibility of starch for corn. In
addition, RS content could be an important indicator of digestibility of starch in
extruded corn. Using a lower AM:AP ratio corn or reducing the storage duration of
extruded corn would help to reduce the formation of RS and improve the starch
bioavailability of corn for piglets.
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Age at puberty, ovulation rate, and uterine length of developing gilts fed two lysine
and three metabolizable energy concentrations from 100 to 260 d of age

J. A. Calderén Diaz, J. L. Vallet, C. A. Lents, D. J. Nonneman, J. R. Miles, E. C.
Wright, L. A. Rempel, R. A. Cushman, B. A. Freking, G. A. Rohrer, C. Phillips, A.
DeDecker, G. Foxcroft and K. Stalder

The objective of this study was to determine the effect of ad libitum feeding diets
differing in standard ileal digestible (SID) lysine and ME concentrations that bracket
those fed to developing gilts in U.S. commercial settings. Average SID lysine and ME
concentrations in diets currently fed to developing gilts were obtained from a poll of
the U.S. commercial swine industry. Crossbred Large White % Landrace gilts (n =
1,221), housed in groups, were randomly allotted to 6 corn-soybean diets in a 2 x 3
factorial arrangement formulated to provided 2 SID lysine and 3 ME concentrations.
Gilts received grower diets formulated to provide 1.02% (control = survey average) or
0.86% (control minus 15%) SID lysine and 2.94, 3.25, or 3.57 (survey average ME +
10%) Mcal of ME/kg from 100 d of age until approximately 90 kg BW. Then, gilts
were fed finisher diet containing 0.85% (control = survey average) or 0.73% (control
minus 15%) SID lysine and 2.94, 3.26, or 3.59 (control = 10%) Mcal of ME/kg until
260 d of age. Gilts were weighed, and backfat thickness and loin muscle area were
recorded at the beginning of the trial and then every 28 d. Starting at 160 d of age,
gilts were exposed daily to vasectomized boars and observed for behavioral estrus. At
approximately 260 d of age, gilts were slaughtered and their reproductive tract was



collected. Each reproductive tract was examined to determine whether the gilt was
cyclic, the stage of estrus cycle, ovulation rate, and uterine length. Data were
evaluated for normality and analyzed using mixed model methods. Average age at
puberty was 193 d of age with a range from 160 to 265 d. When all gilts on trial at
160 d of age were included in the analysis, 91.0% reached puberty as determine by
observation of standing estrus. Differences between dietary treatments on age at
puberty or measurements of the reproductive tract were not detected. Growth rates to
160 d were not limiting for attainment of puberty in response to daily boar stimulation
from 160 d.



