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ABSTRACT 
 

The present study was conducted to find the effect of different levels of organic minerals on egg 
production and egg quality of laying hens. A total of 45 laying hens were selected and divided into 
three groups with 3 replicates of 5 birds each. The control group was provided with commercial 
ration having inorganic minerals and the other two groups were supplemented with organic 
minerals at the rate of 7.5 (OM-50) and 15 mg/kg (OM-100). The experiment lasted for 5 weeks 
including 1 week of adaptation period. Overall feed intake was significantly higher (P<0.05) in the 
control. Significantly lower feed intake was recorded in group OM-100. Numerically lower (better) 
FCR was recorded in OM-100 at all recorded stages. Significantly (P<0.05) higher egg weight, egg 
shell weight and egg shell thickness was found in OM-100 compared to the control. Similarly, 
albumin height, Haugh unit and yolk weight were significantly (P<0.05) higher in M-100. It was 
concluded from the present results that organic minerals at the level of 50 and 100 mg/kg 
improved the performance and egg quality of laying hens. However, better results were found in 
OM-100. 

 
 

 

ARTICLE HISTORY 
 
Received 
Revised 
Accepted 
 

 
 21 February 2020 
29 April  2020 
3 May 2020 

 
KEYWORDS 
Egg 
organic minerals 
laying hens 

 

Introduction 
 

Trace minerals such as iron (Fe), chromium (Cr), 
iodine (I) selenium (Se), zinc (Zn), copper (Cu) and 
manganese (Mn) are essential for poultry. Organic 
minerals are connected to protein/peptide/amino 
acids that have higher bioavailability than those of 
inorganic (Swiatkiewicz et al. 2014). Compared to 
inorganic structures, these sorts of minerals are 
ingested almost effortlessly. Usually, the trace 
minerals are fed to the livestock in the form of salts 
such as carbonates, oxides and sulphates to meet the 
minerals requirements to prevent clinical deficiencies 
and to grow to the full genetic potential (Bao et al. 
2007; Aksu et al. 2011). Animals are usually fed 
highly concentrated diet with increased minerals 
composition in order to improve the production 
performance (Leeson 2003). The organic minerals 
are more easily absorbed compared to inorganic 
forms. Therefore, organic minerals are supposed to 
be more effective than the inorganic minerals in 
broilers (Abdallah et al. 2009; Richards et al. 2010). 
In the published literature, there is controversy in the 
reports were mixed results have been published in 
laying hens fed organic minerals (Moreng et al. 
1992; Correia et al. 2000; Mabe et al. 2003; Rutz et 
al. 2004; Fernandes et al. 2008; Favero et al. 2013; 
Abdallah et al. 2014).  

The objective of the current study was to find the 
effect of supplementation of organic minerals on 
production performance and egg quality of laying hens. 

Materials and methods 
 

This study was approved by the committee on 
ethics and animal welfare, The University of 
Agriculture, Peshawar, Pakistan. 
 
Experimental birds 

A total of 45 commercial layers during the early 
laying phase were selected for this trial. The birds 
were distributed into three sets of 15 layers each, 
such that each group was having three repeats of 5 
layers. Layers were kept in an open sided house 
under comparable environmental conditions. 
Commercial laying ration at the rate of 120 g/bird 
was delivered to all layers (Table 1). The 1st set was 
kept as control and was provided with basal diet 
having 100% inorganic minerals, while in 2nd and 3rd 
groups were supplemented with organic minerals at 
two dose levels as shown in Table 2. Water was 
provided ad libtum. The study was sustained for five 
wks and adaptation period was provided for one wk.  
 
Performance traits 

Feed intake was calculated by subtracting the 
feed refused from feed offered. From each replicate, 
eggs were collected on daily basis and daily egg 
production was recorded. Feed conversion ratio 
(FCR) was determined as follow:  
 
FCR (per dozen eggs) = Feed intake (g) x 12/Total 
number of eggs produced 



J Anim Physiol Nutr Sci, 2020, 1(1): 12-16. 
 

 13 

To record the egg quality traits of each replicate, five 
eggs were randomly collected at the end of each 
week. With the help of analytical balance, weight of 
individual egg was determined for all replicates. 
Using the standard screw gauge, shell thickness was 
determined after removing the shell membrane from 
three different places and then calculated average. 
Shell was dried off with help of tissue paper after 
evacuation of egg from albumin and yolk, and used 
analytical balance to determine its weight. With the 
help of analytical balance, yolk weight was 
determined by pouring in Petri dish. Albumin height 
was determined with the help of spirometer. In a 
Petri dish, the egg sample was broken and albumen 
height was documented for Haugh unit estimation. 
The Haugh unit was calculated by the method of 
Silversides and Scott (2001) HU=100 x log (Height 
of albumin -7.57-1.7 x weigh of egg 0.37). 
 

Statistical analyses 
Using complete randomized design (CRD), the 

data was analyzed and statistical differences among 
the different group means were compared by least 
significant difference (LSD) test at 5% probability 
level (SAS,1996). 

 

Results 
 

Effect of supplementation of organic minerals on 
mean feed intake of commercial layers is given in 
Table 3. Supplementation of organic minerals in 
different levels affected (P<0.05) mean feed intake 
at all recorded stages. Significantly (P<0.05) higher 
feed intake in the control group was recorded except 
in 3rd week where it was similar in the control and 
group OM-50. Overall feed intake was significantly 
higher (P<0.05) in the control. Significantly lower 
feed intake was recorded in group OM-100. 

Effect of different levels of organic minerals 
supplementation on egg production in commercial 
layers is presented in Table 4. Results revealed that 
there is no significant effect (P>0.05) of various 
levels of organic minerals on egg production. Egg 
production was numerically higher in OM-100 group 
at all recorded stages compared to the control and 
OM-50. Similarly, numerically higher overall egg 
production was recorded in OM-100 while for the 
control group at all recorded stages numerically 
lower egg production was observed.  

Effect of different levels of organic minerals on 
FCR of laying hen is given in Table 5. No significant 
differences were recorded in mean FCR of different 
groups. Numerically lower (better) FCR was 
recorded in OM-100 at all recorded stages. The FCR 
tended to improve as the level of replacement 
increased. Numerically higher FCR was recorded in 
the control.  

Effect of different levels of organic minerals on 
egg weight, eggshell weight and eggshell thickness 
is presented in Table 6. Egg weight was significantly 
(P<0.05) affected by organic minerals. Significantly 
higher egg weight was recorded in group OM-100 
followed by group OM-50, while lowest egg weight 
was recorded in the control. Egg shell weight was 

significantly (P<0.05) influenced by different levels of 
organic minerals. Significantly higher and the same 
eggshell weight was recorded in OM-100 and OM-50. 
Significantly (P<0.05) lower egg shell weight was 
recorded in the control group. Thickness of egg shell 
was significantly (P<0.05) affected by organic 
minerals. Significantly (P<0.05) higher shell 
thickness was noted in groups OM-50 and OM-100. 
Significantly (P<0.05) lower shell thickness was 
recorded in the control group.  

Effect of different levels of organic minerals on 
mean albumin height, Haugh unit and yolk weight is 
presented in Table 7. The results revealed that 
organic minerals significantly affected (P<0.05) 
mean albumin height. Significantly (P<0.05) higher 
and the same albumin height was recorded in OM-
50 and OM-100, while significantly lower (P<0.05) 
albumin height in the control group. Significantly 
higher (P<0.05) Haugh unit was recorded in OM-
100 and was followed by OM-50, while significantly 
(P<0.05) lower Haugh unit was recorded in the 
control group. Significantly (P<0.05) higher egg yolk 
weight was recorded in OM-100 and was followed 
by OM-50. Significantly lower egg yolk weight was 
recorded in the control group.  
 
Table 1: Ingredients, the basal diet calculated nutritional levels and 
manganese, zinc and copper levels of inclusion and experimental diets 
calculated values 

Percentage of ingredient Composition 

Vitaminpremix1 0.40 
Salt 0.35 
DL-Methionine 0.103 
Mineral Premix2 0.05 
Carophyll Yellow pigment 0.004 
Carophyll Red pigment 0.0030 
Sorghum 8.8 %CP 64.28 
Soybean meal 46.5 %CP 22.39 
Limestone 9.12 
Dicalcium phosphate 1.62 
Soybean oil 1.68 
TOTAL 100.00 
Percentage of nutrients Values calculated 
Available Lysine 0.70 
Available Methionine 0.39 
Available Methionine+Cystine 0.61 
Available Threonine 0.54 

Available Tryptophan 0.18 
Available Arginine 0.95 
Metabolizable Energy (kcal) 2700 
Crude Protein 16.00 
Calcium 4.00 
Available Phosphorus 0.40 
Sodium 0.17 

 

Table 2: Mineral composition of the experimental rations  

Minerals Composition Bioplex® 
(Alltech) 

OM-50 OM-100 

Iron Min. 1.5% 
(15 g Fe/ 1kg Bioplex PP) 

7.5 mg/kg 
feed 

15 mg/kg 
feed 

Zinc Min. 4.0% 
(40 g Zn/ 1 kg Bioplex PP) 

20 mg/kg feed 40 mg/kg 
feed 

Iodine Min. 0.4% 
(4 g Id/ 1 kg Bioplex PP) 

2 mg/ kg feed 4 mg/ kg feed 

Copper Min. 0.5% 
(5 g Cu/ 1 kg Bioplex PP) 

2.5 mg/ kg 
feed 

5 mg/ kg feed 

Manganese Min. 4.0% 
(40 g Mn/ 1 kg Bioplex PP) 

20 mg/kg feed 40 mg/kg 
feed 

Selenium Min. 300 ppm 150 mg/kg 
feed 

300 mg/kg 
feed 

Chromium Min. 200 ppm 100 mg/kg 
feed 

200 mg/kg 
feed 
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Table 3: Mean ± SE feed intake (g/bird) supplied with various levels of organic minerals  

Group Week- 1 Week- 2 Week- 3 Week- 4 Overall 

Control 846.00a± 1.83 845.73a± 1.90 840.53a± 3.76 834.89a± 3.12 3367.2a±9.12 

OM-50 838.20b± 1.55 836.87b±1.59 831.07a± 3.23 824.07b±3.47 3330.2b±9.19 
OM-100 823.73c±2.68 820.33c±2.19 812.20b± 2.50 805.67c± 1.20 3261.9c±5.42 

p-value 0.0008 0.0002 0.0022 0.0009 0.0003 

Means in the same column with different superscripts are significantly different (P<0.05), OM= organic minerals; 0- 100%  

 

Table 4: Mean ± SE egg production in layer birds supplied with various levels of organic minerals   

Group Week- 1 Week- 2 Week- 3 Week- 4 Overall 

Control 70.476±0.95 70.476±2.51 71.429±2.85 71.429±2.74 70.952±1.90 

OM-50 72.38±2.51 73.333±0.95 74.286±1.64 75.238±0.95 73.810±1.25 
OM-100 73.333±0.95 74.286±2.85 75.238±2.51 76.190±1.19 74.762±1.22 

p-value 0.50 0.50 0.53 0.22 0.25 

OM= organic minerals; 0- 100% 
 
Table 5: Mean ± SE FCR in layer birds supplied with various levels of organic minerals  

Group Week-1 Week-2 Week-3 Week-4 Overall mean 

Control 2.43±0.05 2.44±0.09 2.42±0.06 2.36±0.02 2.41±0.04 
OM-50 2.37±0.14 2.35±0.07 2.33 ±0.04 2.32±0.05 2.34±0.03 
OM-100 2.32±0.01 2.31±0.08 2.27±0.04 2.26±0.06 2.29±0.04 
P-value 0.7211 0.5874 0.2173 0.4332 0.2307 

OM= organic minerals; 0- 100%  
 

Table 6: Mean ± SE weight of egg (g), weight of egg shell (g) and thickness of egg shell (mm) in layer birds supplied with various levels of organic 
minerals 

Group Egg weight Egg shell weight Egg shell thickness 

Control 51.25c±0.05 5.13b±0.10 0.34b±0.002 
OM-50 52.57b±0.43 5.47a±0.06 0.41a±0.02 
OM-100 54.26a±0.21 5.70a±0.02 0.44a±0.009 
p-value 0.008 0.004 0.005 

Means in the same column with different superscripts are significantly different (P<0.05), OM= organic minerals; 0- 100%  

 
Table 7: Mean ±SE albumin height (mm), Haugh unit and yolk weight (g) in layer birds fed with different levels of organic minerals 

Group Albumin height Haugh Unit Yolk weight 

Control 7.44b±0.08 70.657c±0.29 16.179c±0.13 
OM-50 7.90a±0.08 72.600b±0.11 17.299b±0.14 
OM-100 8.09a±0.08 73.843a±0.26 17.733a±0.07 
p-value 0.004 0.0003 0.0003 

Means in the same column with different superscripts are significantly different (P<0.05), OM= organic minerals; 0- 100% 
 

Discussion 

 
In the current study, lower feed intake was 

recorded in group OM-100 followed by group OM-50, 
while higher feed intake was recorded in the control 
group in response to the supplementation of organic 
minerals. Our findings are correlated to the result of 
Nollet et al. (2007) who stated that organic minerals 
significantly reduced feed intake. Similar results 
were reported in the current study. Egg production 
was numerically higher in group OM-100 followed by 
group OM-50 while numerically lower egg production 
was recorded in the control at all recorded stages of 
the experiment. Results are in line with those 
described by Maciel et al. (2010). No improvement in 
egg production was observed in feed conversion and 
feed intake from laying hens supplemented with Zn, 
Mn and Cu in organic form. Similarly, Sechinato et 
al. (2006) reported insignificant effects of Zn, Mn, 
Cu, Fe, or Se supplementation combined or alone, 
either inorganic form or organic form, on production 
of egg. Related results were reported by Lim and 
Paik (2003) who found no positive effect on laying 
performance by Zn and Mn organic form. In contrast 
Mabe et al. (2003) reported improved egg production 
by supplementation of organic forms of Se, Zn and 
Mn in the layer diet. Similarly, Ceylan and Scheideler 
(1999) reported that Zn and Mn chelate 
supplementation to diets of layers resulted in 

improved quality of egg shell after 40 weeks of age 
but, FCR and egg production were not affected.  

Numerically better FCR was found in group OM-
100 chased by group OM-50 while higher FCR was 
recorded in the control group at all recorded stages 
of the experiment. Our finding is in line with Aksu et 
al. (2011) who reported that feed conversion and 
feed consumption and were not affected by 
replacement of inorganic Mn, Cu and Zn in broiler 
ration with organic sources. Rossi et al. (2007) 
stated that different levels of organic Zn 
supplementation did not affect the performance in 
broilers. Similar findings were reported by Ceylan 
and Scheideler (1999) who found that Mn and Zn 
chelate supplementation to layer diets has no effect 
on egg production and FCR. In contrast Ferket et al. 
(1992) described that 20 and 40 ppm Manganese-
methionine and Zn supplementation reduced 
mortality, improved FCR compared to higher doses 
of inorganic Zn and Mn to turkey diets and also to 
hen. 

Significantly high egg weight was recorded in 
group OM-100 followed by group OM-50, while lower 
egg weight was recorded in the control group. Our 
results are in line with Maciel et al. (2010) when 
hens were fed diet comprising of 50% organic 
(Cu+Zn+Mn) compared with those fed inorganic 
diets. Hanafy et al. (2009) who stated that weight of 
egg of layers fed on diet containing organic Se was 
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significantly greater than the inorganic form. 
Similarly, Fernandes et al. (2008) stated that 
replacement of inorganic minerals with organic 
minerals have significant effect on egg weight of 
White layers. In contrast, Abdallah et al. (2014) 
reported that replacing the hen's diet with organic 
trace minerals had no significant effect on feed 
conversion, feed intake, egg mass, egg production 
and egg weight compared with those of inorganic 
trace minerals. Similarly, Rutz et al. (2004) reported 
that organic minerals (Se,Zn,Mn) in diet of Isa-brown 
layers during a second cycle of production had no 
effect on egg weight. 

In the current study, a higher weight egg shell 
was recorded in group OM-100 followed by group 
OM-50, while in the control group, lower egg shell 
weight was recorded. This improvement in the 
weight of egg shell may be due to the higher 
availability of minerals in the intestine. In the 
relatively low pH of the proventriculus and gizzard as 
well as small intestines, organic trace minerals can 
resist dissociation (Leeson 2003). As a result, 
decrease occurs in the antagonistic interaction 
between minerals and the binding with nonnutritive 
component of the digesta and nutrients (Dibner et al. 
2007). The results of the current experiment are in 
line with the of Favero et al. (2013) who stated that 
supplementing Cobb 500 breeder hens with amino 
acid-complex sources of Zn, Mn, and Cu improved 
egg shell weight. Same result was obtained by Rutz 
et al. (2004) who reported that replacement of layer 
diets with organic trace minerals improves eggshell 
quality. Moreng et al. (1992) discovered that laying 
hen feed with a Zn methionine complex resulted in 
better thickness of egg shell and egg weight which 
support our findings.  

Higher and the same egg shell thickness was 
recorded in groups OM-100 and OM-50 as 
compared to the control group. Improvement in egg 
shell thickness may be due to the fact that 
mechanical properties of egg shell may be affected 
by trace minerals either by interacting with calcite 
crystal formation or by their catalytic properties as a 
key enzymes involved in egg shell formation (Mabe 
et al. 2003). Our results are in line with findings of 
Rutz et al. (2004) who replaced inorganic Se, Zn and 
Mn with organic form of these minerals in the diet of 
Isa-brown layers during second cycle of egg 
production and reported improvement in egg shell 
thickness.  Mabe et al. (2003) and Moreng et al. 
(1992) reported that adding organic Zn and Mn to 
layer diet improved egg shell quality. In contrast, Lim 
and Paik (2003) recorded no beneficial effects of 
organic sources. 

A higher and the same albumin height and 
Haugh unit were recorded in group OM-50 and OM-
100 as compared to the control group. Haugh unit 
and albumen height are accepted as egg freshness 
measurements (Scott and silversides 2000). 
Viscosity of albumin of egg depends on the 
ovomucin-lysozyme complex integrity (Lucisano et 
al. 1996). Organic trace minerals slowed down the 
ovomucin-lysozyme complex dissociation in albumin 

and maintained the freshness of egg. Our results are 
in agreement with Fernandes et al. (2008) who 
stated that supplementing organic form of Zn, Mn 
and Se to Hy-line layers improved albumen height. 
Contrary to the findings of the present study, Correia 
et al. (2000) determined that organic Se 
supplementation in diets of layer did not affect 
albumen percentages, or albumen height, yolk and 
Haugh unit.  

A higher yolk weight was recorded in group OM-
100 followed by group OM-50, while lower egg yolk 
weight was recorded for the control. Findings of the 
current experiment are in agreement with the data of 
Abdallah et al. (2009) who reported that yolk weight 
of eggs produced by hens given 100% organic trace 
minerals and 50% Zn-organic in diet were 
significantly increased compared with those for 
control inorganic trace minerals.  Rutz et al. (2004) 
observed a trend of better yolk and albumen weight 
on the eggs of Isa-brown layers in response to 
organic Se. Zhao et al. (2005) observed that 
methionine trace minerals chelates supplemented in 
basal diet improved yolk weight and increased 
significantly egg quality in laying hens. Similarly, 
Rutz et al. (2004) stated that supplementation of 
organic Se, Zn, Mn resulted in higher yolk and 
albumen weights in layers. 
 
Conclusion   

It was concluded from the present results that organic 
minerals at the level of 50 and 100 mg/kg improved the 
performance and egg quality of laying hens. However, better 
results were found in OM-100. 
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