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Effect of dietary inclusion of sulphate, hydroxychloride and organic complex
sources of manganese on egg quality of aged laying hens
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ABSTRACT

In order to study the effect of manganese sources in the form of sulphate, hydroxychloride and methionine- chelated
manganese organic complex on egg quality of aged laying hens, an experiment was conducted using 384 Hy-line W-
36 laying hens at 65 week of age for 8 weeks in completely randomized design with 6 treatments, 4 replications and
16 hens in each replication. The experimental treatments included control (with no Mn supplementation), control plus
50, 70 and 90 mg of Mn as hydroxychloride per kg of diet, control plus 70 mg of manganese as manganese-
methionine organic complex per kg of diet and 70 mg of manganese as manganese sulphate per kg of diet. The results
showed that the different manganese sources had no significant effect on body weight, feed intake, egg production
rate, yolk index, specific gravity and Haugh unit of egg. All treatments had better feed conversion ratio in weeks 6, 8
and in the entire experimental period when compared to control group (P<0.05). All treatments increased egg weight
at 8" week and entire experimental period and eggshell thickness, eggshell percentage and eggshell breaking strength
during different weeks of experiment when compared to control group (P<0.05). The increase in eggshell strength
with 90 mg/kg of manganese hydroxychloride in comparison to 70 mg/kg of manganese sulphate was significant
(P<0.05), however no significant difference was observed between 50 mg/kg manganese hydroxychloride and 70
mg/kg manganese-methionine organic complex. The use of manganese organic source or manganese hydroxychloride
increased blood and tibia manganese concentrations (P<0.05) in comparison to control group. Generally, the results
showed that 50 mg/kg of manganese hydroxychloride can be replaced for 70 mg/kg of manganese-methionine
organic complex or manganese sulphate in the diet of aged laying hens.
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Table 1. Ingredients and nutrients composition of the

basal diet
Ingredients Composition (%)

Corn 45.81
Soybean meal (44%) 22.7
Wheat flour 11
Soybean oil 4
Wheat bran 1.7
CaCO3 11.09
Common salt 0.38
Dicalcium phosphate 25
Mineral premix” 0.3
Vitamin premix”™ 0.3
DL-Methionine 0.14
L-Lysine 0.08
Calculated composition

ME (kcal/kg) 2800
Crude protein (%) 16
Calcium (%) 4.83
Auvailable P (%) 0.43
Sodium (%) 0.25
Chlorine 0.27
Met (%) 0.40
Met+ Cys (%) 0.75
Lysine (%) 0.95

“ The mineral premix provided per kilogram of diet: Fe (FeSO,), 40 mg; |
(Ca[lOs]2), 1.2 mg; Se (Na,SeOs), 0.24 mg; Cu (CuSO,), 3 mg and Zn
(ZnO), 80 mg. Mn in experimental treatments was supplied as
hydroxychloride (50, 70, and 90 mg Mn- Treatments 2 to 4), methionine
chelate (70 mg Mn- Treatment 5), and sulphate (monohydrate; 70 mg Mn-
Treatment 6).

™ The vitamin premix provided per kilogram of diet: vitamin A, 12000
1U; cholecalciferol, 3000 1U; vitamin E, 100 IU; menadione, 5 mg;
thiamine, 3 mg; riboflavin, 12 mg; pyridoxine, 4 mg; vitamin By, 0.40
mg; niacin, 55 mg; biotin, 0.25 mg; choline chloride, 1000 mg; calcium
pantothenate, 1.8 mg and butylated hydroxytoluene, 63 mg.
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Table 2. Effects of different Mn sources on performance of laying hens

Body Weight (g) Egg Weight (g)

Mn Source Week 2 Week 4 Week 6 Week 8 Means* Week 2 Week 4 Week 6 Week 8 Means*
Control 1650£73.0 1640+69.5 1650+69.6 1660£72.0 1650+64.0 62.0£3.93 635:3.13 62.8+3.80 60.6°3.63 62.2°+3.45
Mn hydroxychloride (50 mg/kg) 1660+79.6 1645+69.8 1665+77.8 1690+73.2 1665+69.3 62.5+1.67 63.6+1.70 64.3+2.26 65.6°+1.50 64.0°+1.99
Mn hydroxychloride (70 mg/kg) 1640+72.5 1685+70.3 1675+70.6 1690+69.4 1672+66.4  62.8+2.49 63.5+2.68 64.9+3.37 65.8°+3.35 64.3%+2.95
Mn hydroxychloride (90 mg/kg) 1645+69.5 1695+65.8 1635+68.7 1675+71.5 1662+66.4  63.1+1.29 63.8+1.56 65.6+1.51 66.3°+1.63 64.7°+1.89
Mn-methionine chelate (70 mg/kg) 1630+54.1 1665+60.2 1640+49.1 1675+53.9 1653+52.2 63.8£1.78 64.3+1.65 65.3+1.87 66.8°+1.86 65.0°+1.94
Mn-sulfate (70 mg/kg) 1620+64.9 1645+69.2 1660+76.4 1685+60.6 1653+65.5 62.5+1.95 64.7+2.94 64.8+3.38 65.7°+3.19 64.4°+3.02
P-Value 0.97 0.79 0.96 0.99 0.91 0.94 0.97 0.77 0.04 0.04

Egg Mass (g/day) Feed Intake (g/day)
Mn Source Week 2 ~ Week 4 Week 6 Week8  Means* Week 2 Week 4 Week 6 Week 8 Means*
Control 52.0+4.27 50.2+4.86 46.4°3.50 47.1¥4.55 48.9+4.18 106.5+6.56 107.7+8.38 106.8+7.49 108.3+8.03 107.3%7.28
Mn hydroxychloride (50 mg/kg) 48.742.87 50.742.00 49.8°+259 49.7+2.43 49.7+2.42 101.246.77 106.5+5.59 104.746.45 107.5+5.82 105.0+6.05
Mn hydroxychloride (70 mg/kg) 50.4+3.12 49.8+2.50 52.1°+3.32 49.2+2.31 50.4+2.73  103.3+6.60 104.7+6.48 106.9+6.84 104.9+5.97 104.9+6.32
Mn hydroxychloride (90 mg/kg) 51.9+1.67 51.9+1.49 52.8°+1.38 47.6+1.56 51.1+1.40 102.4+5.14 104.9+4.74 106.8+4.68 104.7+5.66 104.7+4.89
Mn-methionine chelate (70 mg/kg) 50.042.02 50.3+1.81 48.1"+1.81 48.4+1.66 49.2+169 102.5+4.24 105.7+4.67 103.5+4.42 104.7+3.93 104.1+4.20
Mn-sulfate (70 mg/kg) 51.8+2.97 51.621.99 50.3%+2.12 47.743.33 50.3:2.44 103.5¢6.79 108.4%554 105.6+6.98 104.9+6.47 105.6+6.18
P-Value 0.55 0.85 0.02 0.76 0.87 0.88 0.93 0.96 0.92 0.98
FCR Egg Production (%)

Mn Source Week 2 Week 4 Week 6 Week 8 Means* Week 2 Week 4 Week 6 Week 8 Means*
Control 2.05+0.07 2.15+0.08 2.30°+0.07 2.30°+0.07 2.20°+0.07  84.3+0.12 79.4+0.11 74.3+0.10 78.3+0.12 79.1+0.11
Mn hydroxychloride (50 mg/kg) 2.08+0.06 2.10£0.07 2.10™#0.05 2.16°+0.06 2.11°+0.06 77.9+0.05 79.8#0.03 77.620.05 75.9+0.04 77.8+0.04
Mn hydroxychloride (70 mg/kg) 2.05£0.05 2.10+0.05 2.05%+0.04 2.13°+0.06 2.08°:0.05 80.2+0.02 78.4+0.01 80.3+0.02 74.8+0.02 78.40.02
Mn hydroxychloride (90 mg/kg) 1.97+0.04 2.02+0.03 2.02°t0.04 220°+0.05 2.05°t0.04 82.3+0.01 81.4+0.01 80.5:0.01 71.84#0.02 79.0+0.01
Mn-methionine chelate (70 mg/kg) 2.05+0.04 2.10£0.03 2.15°+0.03 2.16°+0.03 2.12°+0.03 785+0.02 78.2#0.01 73.7+0.02 72.6#0.01 75.70.01
Mn-sulfate (70 mg/kg) 2.00£0.05 2.10+0.07 2.10%°+0.06 2.20°+0.07 2.10°:0.06 82.8+0.04 79.8+0.03 77.7+0.04 72.7#0.07 78.3x0.04
P-Value 0.09 0.11 <.0001 0.01 0.02 0.56 0.95 0.25 0.62 0.94

a-d: Means within each column with different superscripts are significantly different (P<0.05).

* Average of means from weeks 2, 4, 6, and 8.
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Table 3. Effects of different Mn sources on qualitative traits of egg

Yolk Index

Egg Specific Gravity (g/cm’)

Haugh Unit

Mn Source Week2 Week4 Week6 Week8

Week2 Week4 Week6 Week 8

Week2 Week4 Week 6 Week 8

0.37+0.05 0.37+0.060.38+0.06 0.40:+0.05
0.40 +0.040.40::0.040.41+0.03 0.41+0.03
Vn hydroxychloride (70 mg/kg) ~ 0.40+0.04 0.40+0.030.41+0.03 0.41+0.04
Vn hydroxychloride (90 mg/kg) ~ 0.40+0.02 0.40+0.020.41+0.03 0.41+0.02
Vin-methionine chelate (70 mg/kg) 0.40+0.010.40+0.020.40+0.02 0.41+0.01

Control
Mn hydroxychloride (50 mg/kg)

1.06+0.06 1.05+0.07 1.05+0.06 1.05+0.06
1.06+0.05 1.0620.03 1.06+0.04 1.06+0.04
1.07+0.03 1.07+0.04 1.07+0.04 1.06+0.04
1.07+0.02 1.07+0.02 1.06+0.02 1.06+0.02
1.07+0.02 1.07%0.02 1.07+0.02 1.06+0.02

68.1+2.5667.9+3.1268.2+2.8468.1+2.92
67.2+2.7767.9+2.4768.2+2.3468.8+2.34
67.5+1.9967.9+1.9668.4+2.0568.9+2.15
67.4+1.4067.8+1.2568.5+1.2468.8+1.20
68.6+1.6266.8+1.3267.7+1.5568.6+1.43

Vin-sulfate (70 mg/kg) 0.40+0.04 0.40+0.030.41+0.04 0.41+0.04 1.06+0.04 1.07+0.051.06+0.041.06+0.04 68.8+1.5668.8+1.7668.1+1.8268.4+1.87
>-Value 0.84 0.81 0.93 0.98 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Egg Shell (%) Egg Shell Strength (kg/cm®) Egg Shell Thickness (mm)
Week2 Week4 Week6 Week8 Week2 Week4 Week6 Week8  Week2 Week4 Week6 Week8
Control 11.290.3911.1°+0.4211.0°40.4110.1°+0.47 1.89°#0.111.73°+0.571.66°+0.051.60°£0.05 1.39° +0.0D.39"+0.0D.39"+0.01.39°+0.01

12.1%+0.2712.0%+0.2611.8%+0.3511. 7°+0.34 2.52%+0.1Q.47%+0.10.40°+0.12.36%+0.0¢ 0.41%+0.010.41%+0.0D.41%+0.0.41%+0.01
Vin hydroxychloride (70 mg/kg)  12.69+0.3(12.6%+0.3212.4%0.2612.3%+0.3( 2.50+0.02.44%+0.062.38£0.12.36%+0.0¢ 0.42%+0.010.42%+0.01.41%+0.010.41%0.01
Vin hydroxychloride (90 mg/kg) — 12.8%+0.2612.8%+0.2412.6*+0.2612.3%+0.28 2.54%+0.062.51%+0.082.39£0.072.42°+0.08 0.42°+0.010.42%+0.01.41%+0.010.41%0.01
Vin-methionine chelate (70 mg/kg) 12.9%0.3812.7%+0.4112.6%0.3612.4%+0.39 2.56%+0.062.46®+0.062.420.02.39%+0.0€ 0.41%+0.000.41%0.01.41%+0.010.41%0.0C

Mn hydroxychloride (50 mg/kg)

Vin-sulfate (70 mg/kg) 11.9%+0.4711.8"+0.4211.1+0.3511.4°40.48 2.42°+0.092.36"+0.072.30°+0.0€2.30°+0.07 0.41*+0.010.41%+0.01.41%+0.01.41°+0.01
-Value <0001 <0001 <0001 <0001 <0001 <0001 <0001 <.0001 0.02 001 005 004
a-d) Means within each column with different superscripts are significantly different (P<0.05).
Eropss S8 a3l 350 s abie J1Y Jou
Table 4. Effects of different Mn sources on shape index of egg
Mn Source Week 2 Week 4 Week 6 Week 8
Control 70.5+1.95° 71.0£2.74° 71.0£2.44° 71.5+1.76°
Mn hydroxychloride (50 mg/kg) 72.3+2.19™ 72.8+2.18™ 73.8+1.85® 73.5+1.88™
Mn hydroxychloride (70 mg/kg) 74.8+1.52® 75.3+1.96® 75.3+1.62° 75.3+1.69®
Mn hydroxychloride (90 mg/kg) 74.5 £1.34® 75.3£1.07%® 75.0+£1.92° 76.5+1.30°
Mn-methionine chelate (70 mg/kg) 75.0 £1.38° 75.8+1.62* 76.5+1.22% 76.0+£1.52%
Mn-sulfate (70 mg/kg) 73.8+1.96% 73.8+1.82%° 74.3+1.86° 74.5£2.04®
P-Value 0.01 0.03 0.02 0.02
a-c) Means within each column with different superscripts are significantly different (P<0.05).
PRTSWWN Q‘yx’l.m‘ 5 O e cdale Sl @L‘w ).:| NARPRES
Table 5. Effect of different Mn sources on blood and tibia Mn concentrations
Mn Source Blood Mn (ug/ml) Tibia Mn (ug /g)

Control 0.050+0.002° 3.50.10°
Mn hydroxychloride (50 mg/kg) 0.070£0.003* 4.8+0.12™
Mn hydroxychloride (70 mg/kg) 0.077£0.003* 5.2+0.10°
Mn hydroxychloride (90 mg/kg) 0.080+0.005% 5.3+0.14°
Mn-methionine chelate (70 mg/kg) 0.070+0.004® 4.9+0.16°
Mn-sulfate (70 mg/kg) 0.060+0.005™ 4.6+0.12°
P-Value 0.02 0.0001

a-d) Means within each column with different superscripts are significantly different (P<0.05).
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