Metabolism and Nutrition: Vitamins and Minerals

177 A Review of Vitamin Recommendations in Broiler 0.40% available P (avP) from 74 to 83, and 3.80% Ca and
Breeders Hugo Romero-Sanchez*!, Dinabandhu 0.27% avP from 84 to 106 weeks. All diets contained
Joardar? *Novus International, , Wake Forest, North phytase (1,000 FYT/kg feed, Ronozyme HiPhos GT, DSM
Carolina, United States; 2Cargill, Animal Nutrition, EIk River, Nutritional Products). From 84 to 106 weeks, diets were
Minnesota, United States devoid of added inorganic P. Measurements were body

weights at 8-week intervals, feed intake and feed conversion
ratio (g feed/g egg), egg production during each 4-week
period, and shell quality at 4-week intervals. Data were
analyzed as a two-way ANOVA, based on strain and diet.
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Broken eggs represent an important source of economic
loss for the egg industry. Shell defects are even more often
in old layer hens, which have eggs with a thinner shell. Trace
mineral (TM) supplementation can help to improve the
eggshell quality, thanks to the role of TM on shell formation.
The objectives of this study were to evaluate the effect of TM
supplementation on eggshell quality and understand how
TM are incorporated into eggshell. 936 Leghorn layers (60
weeks of age) were distributed in three treatments with 12
replicates of 26 birds. Treatments were: negative control
(NC) diet, without TM supplementation (54 ppm Zn, 60 ppm

Laying cycles in excess of 100 weeks require nutritional
support to maintain egg production, hen health and shell
quality. Lohmann Brown (LB) and White (LW) hens
(n=336/strain) were housed in battery cages with 4
hens/cage; treatments were evenly distributed among 7
identical rooms. Experimental diets were: Control (2,500 IU
vitamin Ds/kg feed), 250HD (Control plus 62.5 pug 25-OH
vitamin Ds/kg feed (DSM Nutritional Products)
or PAN (Control plus 1 pg 1,25-(OH)2 vitamin Dz/kg feed as
Panbonis (Herbonis Animal Health GmbH)) fed from 74 to
106 weeks of age. The basal diet provided 3.75% Ca and
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Mn); Zn diet, NC + 90 ppm of Zn from HiZox; Mn diet, NC +
110 ppm of Mn from ManGrin (Animine, Annecy, France).
After 20 weeks trial, eggs were collected and analyzed for
fracture force, shell thickness and correlative imaging (X-ray
tomography, Laser ablation LA-ICPMS, and NanoSIMS).
Shell thickens was improved (P<0.05) by both Zn and Mn
supplementation (0.35 mm) in comparison to NC (0.34 mm).
However, fracture force was improved (P<0.05) when hens
received Mn diet (37 N) than Zn or NC diets (35 N in
average). Correlative imaging results (X-ray tomography
and LA-ICPMS) showed that Mn and Zn are located in the
outer membrane of the eggshell and in the cuticle, whereas
Ca is mainly found in the palisade and mammillary layers.
NanoSIMS images revealed that Ca in eggshell seems to be
more present in Mn supplemented diets, which may be
related to the impact of Mn on calcium-binding proteins, and
would explain the better fracture force in these eggs. In
conclusion, TM supplementation improves eggshell quality
but the effect of Mn seems to be more important than Zn.

180 Supplementation of organic trace minerals of
lysine maintains chickens’ performance and reduc
mineral excretion in feces compared to inorganic an
organic sources of minerals. Tristan Chalvon-Demersay?,
Romain Bouvet?, Josselin Le Cour Grandmaison*! tMETEX
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Minerals (copper, zinc, manganese and iron) w
supplied as inorganic form are associated with

compare the effects of iron (F
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feed conversion ratio (FCR
and from dO to d35. At day
wereare collected and mineral
ICP-OES. Differences were tested®by one-way ANOVA,
followed by Tukey post-hoc test (P < 0.05).
Performance did not differ across treatment from dO to d12
or from dO to d35 (P>0.05). In the feces, manganese and
iron concentrations were significantly reduced in all
treatment compared to the control group (P < 0.05) except
for the Glycinate group. Mizinate and % Mizinate were
associated with the lowest concentrations of manganese
and iron in the feces. Zinc and copper concentrations were
significnalty reduced only in ¥2 Mizinate and %2 Glycinate
treatment groups compared to the control (P<0.01).
In the muscle, only zinc and copper were detectable. Copper
concentration did not vary across treatments (P>0.05). On
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the contrary, zinc concentration was significantly increased
in the mizinate group compared to all groups (P<0.01).
except the glycinate one where a trend could be observed
(P = 0.074). In summary, this study suggests that OTM of
lysine are an efficient source of minerals and are associated
with improvement of mineral bioavailability marked by a
reduction of mineral excretion in feces and an increased
concentration in the muscle. Dose of minerals can be cut by
half without impairing performance when minerals are
provided as OTM of lysine or glycine. The metabolic fates of
the four minerals still remain to be fully clarified.
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chloride form copper (IntelliBond® C - IBC) and
IntelliBond® M- IBM) have emerged as a

lternative source of trace mineral
d are known for their strong chemical
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(Mn sulfat onohydrate - MSM and IBM) on immune
ystem parameters. A total of 1,920 1-d-old male Cobb
icks were allocated to eight dietary treatments in a 2x3+2
orial arrangement. The factors were two levels of IBC (15

wo additional treatments that were the controls with
Ifate source (15 ppm CSM + 80 ppm MSM and 150 ppm
CSM + 120 ppm MSM), with 8 replicates of 30 birds each.
The diets were based on corn and soybean meal according
to the recommendations of each phase: pre-starter (d1-d7),
starter (d8-d21), grower (d22-d35) using Rostagno et al.
(2011) broiler nutritional recomendations. At 35 days of age
12 birds per treatment were selected and were subjected to
abdominal inoculation with E. coli LPS. At 48 hours after the
challenge, abdominal liquid was collected of the birds for
determination of nitric oxide (NO) and hydrogen peroxide
(H202) production by macrophages (respiratory burst),
activity of superoxide dismutase (SOD) in liver and white
blood cells parameters were analyzed. ANOVA stadistical
test was performed. Data were analyzed with Minitab® 18,
and the means were compared by Tukey and Dunnett tests
(P<0.05). Broilers fed diets containing 150 ppm IBC resulted
in higher production of H202and NO by macrophages
(P=0.045). The supplementation level of 80 ppm IBM
produced higher SOD activity, and nitric oxide production for
broilers (P=0.025). Broilers supplemented with 80 and 120
ppm of IBM resulted in higher basophil count than those who
received 40 ppm IBM. In review, broilers supplemented with
hydroxychloride sources had higher enzyme SOD activity,
NO and H202 production when compared to sulfate sources.



