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ABSTRACT

In order to investigate the effects of in ovo injection of different sources of manganese on performance and tibia
characteristics of broilers, a total of 480 fertile eggs from ROSS 308 were assigned to 6 treatments, 4 replicates of 20 eggs
per replicate in a completely randomized design. The experimental treatments included non-injected (negative control, NC),
injection of1 ml serum physiology(positive control, PC), 1 ml of manganese sulfate (MnS), 1 ml of manganese- methionine
(MnM), 1 ml of nano manganese (NMn) and 1 ml of nano manganese methionine (NMnM). The results showed that the in
ovo injection of different sources of manganese lead to improvement in broilers growth. The highest and lowest body weight
gain in entire production period were recorded for NMn and PC group, respectively (P<0.05). NMn and NMnM groups
showed the best feed conversion ratio in whole experimental period (P<0.05). The tibia length at 21 day of age was
significantly higher in treatment containing MnS and fresh and dry weights of tibia at 21 and 42 days of age were
significantly increased with NMn (P<0.05). The tibia breaking strength at 21 and 42 days of age was significantly increased
in treatments containing NMnM and NMn (P<0.05). The tibia volume, density and ash percentage were not affected by
experimental treatments on 21 and 42 days of age (P>0.05). According to these results, it seems that the in ovo injection of
manganese nanoparticles as a feed additive has positive effects on performance and tibia characteristics of broilers.
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Figure 1. Manganese methionine FT-I
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Figure 3. Nano manganese methionine FT-IR
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Figure 4. Nano manganese methionine TEM
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Table 1. Effect of in ovo injection of different manganese sources on Feed Intake (FI), Body Weight Gain (BWG) and
Feed Conversion Ratio (FCR) of broilers

Starter (0-11 d)

Grower (11-24 d)

Finisher (24-42 d) Whole Period (0-42 d)

Treatments Fl BWG Fl BWG

Fl BWG Fl BWG

FCR FCR FCR FCR
(9/d) (g/d) (g/d) (g/d) (g/d) (g/d) (g/d) (g/d)

NC 28.817 22.23° 1290  8293° 62.14° 133  201.99° 97.18°  2.08° 119.87° 67.86% 1.76%°
PC 26.81° 22.15° 1.21%  80.28"  53.89° 150°  198.04® 96.65°  2.05°  116.74® 65.04° 1.79°
MnS 27.52% 22.26° 1.23%  77.18° 5539%  1.39®  192.78° 9565  2.01% 113.71° 65.13° 1.74%®
MnM 28.88° 2457° 1.17° 8105 6097 133"  199.94% 06.64®  2.07° 118.34° 67.87% 1.74%®
NMn 26.71° 22.71%® 1.17° 8260  61.97% 1.33°  200.82® 107.13*  1.87° 118.637 72.24° 1.64°
NMnM 28.77° 23%® 1.25%  82.89°  61.96% 133" 196.37% 99.95® 196  117.35®  69.21® 1.69
SEM 0.23 0.25 0.01 0.61 0.91 0.01 0.95 1.21 0.02 0.51 0.64 0.01
P-value 0.0003 0.030 0.0332  0.028  0.003  0.004 0.042 0.041  0.0186  0.0025 0.002 0.0015

(P<:/+0) .xi)b 6)“552-"‘ \_:5[34 G)L;‘ ).lm )‘l calises ij G‘Jb LS‘L“J&L"" (OFw @ 48 a-C
a-c: Means within a column with different superscripts are statistically of significant difference (P<0.05).
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Table 2. Effect of in ovo injection of different manganese sources on carcass characteristics of broilers

Treatments Dressing Breast muscle Thigh muscle Wing Liver  Heart Gizzard Abdominal fat
(%) (%) (%) (%) %) (%) (%) (%)

NC 62.76 37.74 32.32 9.12 2.22 0.64 1.64 1.61

PC 62.17 37.40 32.11 9.05 214 0.58 1.67 1.38

MnS 62.11 37.80 32.07 9.44 221 0.66 1.76 1.32

MnM 63.22 37.23 32.14 8.74 2.28 0.62 1.72 1.09

NMn 63.80 39.14 30.91 8.87 2.30 0.61 1.66 147

NMnM 63.35 37.38 33/00 8.89 2.20 0.58 1.70 1.52

SEM 0.24 0.09 0.26 0.12 0.04 0.01 0.02 0.06

P-value 0.248 0.658 0.634 0.831 0.934 0.886 0.202 0.141
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Table 3. Effect of in ovo injection of different manganese sources on tibial characteristics at 21 day of age

Fresh weight  Dry weight  Fresh weight Dry weight Length Volume Densitg/ Ash  Breaking strength

Treatments
(@ (@ (%) (%) (cm) em’)  (@em® (%) (Kg)

NC 6.21° 2.25° 0.75 0.27 5.95° 5.27 117 36.87 8.45°
PC 6.54%® 2.30° 0.79 0.27 6.04" 5.57 118 37.01 8.30°
MnS 7.15® 2.48%® 0.84 0.29 6.60% 5.74 127 3866 857"
MnM 6.42% 2.42%® 0.75 0.28 6.10°° 543 120  36.52 8.34°
NMn 7.39° 2.83 0.84 0.32 6.58" 584 126 4243 8.81%®
NMnM 6.42% 2.56% 0.76 0.30 6.32 535 120 40.14 8.93%
SEM 0.123 0.052 0.013 0.005 0.06 0.120  0.015 0.686 0.037
P-value 0.024 0.014 0.087 0.103 0.002 0.73 0.306 0.081 0.0001

P<A140) 35 yls (g,ls sme igles (gLl L 5l ealises By > (gllo sla i Sils oygim y2 40 B-C
a-c: Means within a column with different superscripts are statistically of significant difference (P<0.05).
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Table 4. Effect of in ovo injection of different manganese sources on tibial characteristics at 42 day of age

Fresh weight  Dry weight  Fresh weight Dry weight Length Volume Density Ash  Breaking strength

Treatments
(@ (@ (%) (%) (cm) (cm’)  (@em® (%) (Kg)

NC 12.23® 8.07% 0.43® 0.27 0.98 9.67 127 4384 18.28%
PC 11.38° 7.65° 0.40° 0.27 10.15 8.88 128  46.28 18.04°
MnS 12.84%® 7.97® 0.46%® 0.28 10.19 9.94 129  44.62 18.09°
MnM 13.58%® 8.46%° 0.44%® 0.27 10.07  10.36 1.31  46.90 18.66°
NMn 14.89°% 9.05° 0.49° 0.30 10.27  10.90 138  46.94 18.69°
NMnM 13.59%® 8.44%® 0.46%® 0.27 10.22  10.49 130 46.36 18.51®
SEM 0.327 0.122 0.007 0.004 0031 0268 0013 0.724 0.054
P-value 0.030 0.012 0.005 0.142 0.079 0329 0241 0.774 0.0009

P<[-0) &)ls (5 lo gine glas &olel S 5l calizen By (slyls lapuSile (gt y» 4o @AC
a-c: Means within a column with different superscripts are statistically of significant difference (P<0.05).
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WS ol i s ol 5l Jols b (LS by ool 5l easlcensas b b a5 (Lotfi et al., 2015)
& e Wl 3w (eSS 090 By Sygo Oldllae wlol 5 o)l Cillhe iagh
2 S Ol g el i 0 aie (nl 9seS rolie 5l SlaS 5 sealf Ceny cobB @S
Srazgr S GleFul Shogas 5 o Sles oIl elie plea (59,500 £ b amlie o
ol duls o sl asly ead e beS Wang et al., 2011; Zhou & Wang, ) ol s
5 odz cebls NMNM 5 NMN olos 5 aallias I oesliul Sige 3 s pees 4 (2011
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