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Influence of nano chromium on egg shell and yolk 

mineral content in egg type chickens 

 
T Sathyabama, A Kirubakaran and A Jagadeeswaran 

 
Abstract 
In the present study, the influence of dietary Nano chromium (Nano Cr) on egg mineral contents of egg 

type chicken was studied. A total of 240, twenty two weeks old layer chickens (Babcock) were divided 

into 5 treatment groups (T1, T2, T3, T4 and T5) with four replicates of twelve chicks in each. The birds 

were reared under standard management conditions for 12 weeks. T1 did not receive Cr and acted as 

control. T2 and T3 groups were fed dietary inorganic chromium chloride, while T4 and T5 fed Nano Cr at 

200 µg and 400 µg per kg feed, respectively. Eggs collected at the end of the study period were used for 

egg yolk and shell mineral content analysis. Based on the data obtained, it was concluded that Nano Cr 

supplementation at 400 µg per kg layer diet, improved the zinc content in egg yolk and shell, and 

chromium and calcium content in egg shell alone. 
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Introduction 

Chromium (Cr) is one of the trace mineral elements and its supplementation brings about a 

new interest in trace mineral nutrition, because it improves nutritional quality of poultry meat 

and egg. As the intake of Cr is usually low through feed ingredients and diets, attention of 

researchers is being focused for exploring the possible beneficial aspects of Cr 

supplementation on biological activities, body composition and health of animals including 

birds and humans. The National Research Council (NRC 1997) [3] has not given any 

recommended level for Cr supplementation in chicken diet. The market demand for poultry 

products has been increasing at an alarming pace and so is the pressure on the industry to 

increase production. Various mineral supplements have been tested successfully as feed 

additives and water medications, but with little-to-high unwanted actions on the human body. 

Many evidences have supported that Cr supplemented diets have many beneficial effects viz., 

improving nutrient digestion and consumption, enhancing food metabolism, immune 

responses, positive effects on egg quality, potent antioxidant, cholesterol lowering activity and 

helping retention of other essential elements in the body (Shabana et al., 2014) [6]. 

The present work was designed to study the influence of dietary Nano chromium on egg 

mineral content in egg type chickens. 

 

Materials and Methods 

Two hundred and forty, twenty two weeks old layer chickens (Babcock) raised in well 

ventilated elevated two-tier cage system were divided into 5 treatment groups (T1, T2, T3, T4 

and T5) under uniform standard management practices for 12 weeks. The layers were 

randomly allotted to five experimental groups each with four replicates and twelve chicks in 

each replicate. Feed (110 g/day) and ad libitum water was provided in the biological trial. The 

inorganic chromium and Nano Cr - 99 per cent Chromium Nanoparticles of 35-50 nm size 

(TEM) were purchased from Sigma Aldrich, USA. A completely randomized design was 

followed as shown below. 

 

Egg collection and Mineral content Analysis 

Egg were collected at the final period were used for egg yolk and shell mineral content 

analysis. The concentration of chromium, zinc, copper, iron, calcium and phosphorus were 

estimated in the basal feed, egg yolk and egg shell samples of the experimental birds. For 

analysis of chromium and zinc, the methodology suggested by Perkin Elmer Inc. (Germany) 

was followed in the atomic absorption spectrophotometer using graphite and flame technique 

with slight modifications.
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Standard methods of AOAC (2005) [1] were used to determine 

copper (method 947.03), iron (method 944.02), calcium 

(method 927.02) and phosphorous (method 964.06) in the 

samples. The experimental data were analysed as randomised 

complete block design (Snedecor and Cochran, 1994) [8]. 

Statistical significance was determined at 5% probability 

level. 

 

Results 
The Mean (±SE) mineral (µg/g dry mater) content in egg yolk 

and shell of egg type chicken (34 weeks) were shown in 

Table1.

 
Treatment Replicates Birds/ replicate Birds/ treatment Duration 

T1 (Basal diet) 4 12 48 

22-34 weeks of age 

(12 weeks) 

T2 (Basal diet +inorganic Cr chloride 200 µg /kg) 4 12 48 

T3 (Basal diet + inorganic Cr chloride 400 µg /kg) 4 12 48 

T4 (Basal diet + Nano Cr 200 µg /kg) 4 12 48 

T5 (Basal diet + Nano Cr 400 µg/kg) 4 12 48 

 
Table 1: Mean (±SE) minerals (µg/g dry mater) content in egg yolk and shell of egg type chickens (22-34 weeks) fed inorganic and Nano 

chromium 
 

Treatment 
Chromium Copper Zinc Iron Calcium Phosphorus 

Yolk Shell Yolk Shell Yolk Shell Yolk Shell Yolk Shell Yolk Shell 

T1-Basal diet 0.151+0.031 0.157a+0.072 0.912+0.67 3.20+0.41 18.39 a +1.30 3.89a+0.69 29.34+1.54 
50.34+ 

1.37 

0.153+ 

0.51 

28.23a+ 

1.15 

0.514+ 

0.60 

0.048+ 

0.51 

T2- Basal diet+200 µg inorganic Cr / kg 0.154+0.010 0.169a+0.091 0.907+0.58 2.95+0.35 18.26 a+1.27 4.19a+1.87 28.70+1.48 
50.11+ 

1.24 

0.151+ 

0.31 

28.50a+ 

0.44 

0.481+ 

0.24 

0.048+ 

0.42 

T3- Basal diet+400 µg inorganic Cr / kg 0.153+0.018 0.180a+0.084 0.912+0.53 3.29+0.55 18.81 a+0.89 
4.21a+ 

0.64 
28.80+1.31 

51.16+ 

1.80 

0.146+ 

0.42 

28.67a+ 

0.27 

0.504+ 

0.43 

0.052+ 

0.83 

T4- Basal diet+200 µg Nano Cr / kg 0.164+0.022 0.212b+0.081 0.911+0.53 3.22+0.65 20.82ab+0.87 
5.18b+ 

1.96 
30.57+0.98 

52.14+ 

0.89 

0.147+ 

0.57 

29.67b+ 

0.82 

0.521+ 

0.25 

0.051+ 

0.95 

T5- Basal diet+400 µg Nano Cr / kg 0.170+0.008 0.254c+0.112 0.909+0.91 3.30+1.02 22.31 b+0.90 
5.81c+ 

1.27 
32.73+1.73 

53.91+ 

1.53 

0.153+ 

0.26 

30.63b+ 

0.37 

0.526+ 

0.60 

0.053 + 

0.64 
*Means with similar superscripts within each column do not differ significantly; (N = 12) 

 

Mineral content in basal and experimental feed 

The estimated concentration of chromium(Cr), zinc(Zn), 

copper (Cu) and iron (Fe) in the basal layer diet (T1) were 

0.509 µg, 100 mg, 20 mg and 110 mg per kg feed 

respectively. The analysed calcium (Ca) and phosphorus (P) 

were 4.14 and 0.43 per cent DM basis.  

The supplemented chromium level in the experimental groups 

was 0.639 µg, 0.931 µg, 0.845 µg and 1.241 µg per kg feed in 

T2, T3, T4 and T5 respectively. 

 

Mineral content in egg shell 

In the present study, dietary supplementation of Cr did not 

influence copper, iron and phosphorus mineral levels in egg 

shell. 

The chromium content in egg shell was significantly (p < 

0.05) increased by Nano Cr at 400 µg followed by Nano Cr at 

200 µg, while the calcium content in egg shell were 

significantly (p < 0.05) increased by Nano Cr at both the 

levels used than inorganic Cr. There was no significant 

difference between inorganic Cr and control groups in 

chromium and calcium analysis. 

The analysis of zinc content in egg shell was higher in Nano 

Cr at 400 µg than Nano Cr at 200 µg and inorganic Cr 

supplements.  

 

Mineral content in egg yolk 

In the present study, the egg yolk mineral content viz., 

chromium, copper, calcium, phosphorous and iron were not 

influenced (p < 0.05) by dietary supplementation of Cr as 

revealed by the analysis of variance.  

The zinc content in yolk was significantly (p < 0.05) higher 

by Nano Cr at 400 µg followed by Nano Cr at 200 µg than 

inorganic Cr compared to control group. 

 

 

 

Discussion 

Mineral content in basal and experimental feed 

The mineral analysis of both the basal and experimental feed, 

revealed that the concentration of Cr from both inorganic and 

Nano Cr sources were adequately included as per the required 

supplemented level of 100 and 200 µg per kg.  

Literature on the influence of Cr supplementation on egg 

mineral content in egg type chicken is scanty.  

 

Mineral content in egg shell 

The findings of our study concur with Yenice et al. (2015) [9], 

who reported that Cr and Zn concentrations were increased by 

the addition of organic than inorganic Cr source and on the 

contrary, Sirirat, et al. (2013) [7] recorded only Ca 

accumulation in shell of laying hens that received trace 

mineral mixture and NanoCr respectively.  

 

Mineral content in egg yolk 

The observed effect of Cr supplementation on yolk minerals 

content concurred with those of Mabe et al. (2003) [2] who 

reported that hen diets containing trace minerals, namely Cr, 

Zn, and Cu and the source (organic or inorganic) of trace 

mineral supplementation did not affect the yolk minerals 

content.  

The increased zinc concentration observed in the present work 

agreed with Sahin et al. (2004) [6] who reported that Zn 

together with Fe and Cr increased in yolk of quails that 

received organic chromium picolinate at 8 mg/kg diet. 

The present study revealed that the nanoCr supplementation 

retained the minerals to a higher level which might be due to 

higher absorption efficiency of nanoCr than Cr chloride (Zha 

et al. 2007) [10]. 
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It has also been reported that in stressed mice, loss of Zn and 

Fe was reduced by organic chromium picolinate 

supplementation (Schrauzer et al. 1986) [5]. The present result 

corroborated with the earlier finding and also indicated that 

Cr supplementation might help in reducing the level of 

supplementation of Zn, Fe, Ca and P in diet which might lead 

to better economic returns. 

 

Conclusions 

Based on these results, it was concluded that Nano Cr at 400 

µg per kg feed improved the retention of Cr, Ca and Zn in egg 

shell, and Zn in egg yolk of egg type chicken.  
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