
 

The effectiveness of using ultrafine copper as 
part of an enzyme-containing diet for broiler 
chickens 

Ayna Kamirova1*, Aleksandra Mustafina1, and Marina Pavlova1 

1Federal Research Centre of Biological Systems and Agrotechnologies of the Russian Academy of 
Sciences, 29, Yanvarya 9 str., Orenburg, 460000, Russia 

Abstract. The purpose of the study was to study the effectiveness of using 
ultrafine copper particles as part of an enzyme-containing diet for broiler 
chickens. The research results indicate that each of the components of the 
proposed strategy influenced a certain functional system of the body with a 
subsequent range of adaptive changes, which ultimately led to a change in 
the efficiency of broiler rearing. In particular, it was found that the 

proposed substances have a growth-stimulating effect to varying degrees. 
Feeding the enzyme was accompanied by a maximum increase in the live 

weight of the experimental birds (13.75%), but in this case the maximum 
palatability of the feed was noted (a difference with the control of 6.7%). 
The strategy of complex introduction of enzyme and ultrafine copper was 
more effective and was accompanied by a decrease in feed costs in 
comparison with the group of introduction of only enzyme, with a 

difference in live weight with the control of 13.68%. 

1 Introduction 
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2 Materials and methods 

The control group received the basal diet. Group <EM= 
enzyme Axtra® XAP 102 TPT (0.05%). The <EM+Cu= group received the basic diet + 
Axtra® XAP 102 TPT enzyme (0.05%) + copper in fine form <Platinum= (1.7 mg/kg 

3 Results  

the <EM= group the level of feed consumption was 6.7% hig
<EM + Cu= group by 1.78%.

in the <EM= group, after 21 days of the experiment, the difference with the control (P≤0.05) 
– 13.75%. In the <EM + Cu= group, an ambiguous effect on 

s group was characterized by pronounced efficiency (P≤0.05), the 
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the <EM= group by 3.57%, in <EM + Cu= by 5.49% compared to the control group 
(P≤0.05). An increase in hematocrit by 1.68% and 2.6% was also recorded in comparison 
with control values, respectively (P≤0.05). Hemoglobin concentration is higher in the <EM 
+ Cu= group by 12.48% (P≤0.01). In addition, the average hemoglobin content in 
erythrocytes in the control group was 60.92 pg, in the <EM= group 62.78 pg, in <EM + 
Cu= 
(P≤0.01). Among the indicators involved in blood clotting, we note a slight tendency 

P≤0.05; d P≤0.01, when comparing the control and experimental groups

control group (P≤0.05).

"EM" group by 9.12% (P≤0.01) and a decrease in triglyceride concentrations by 31.25% 
(P≤0.01) in the "EM" group and by 25 .1% (P≤0.01) in the <EM + Cu= group compared 

amount of α amylase in the EM group was observed by 2.79% (P≤0.05) compared to the 

decrease in the amount of ALT by 9.25% (P≤0.05) compared to the control group.
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Indicator 
Group 

Control EM EM + Cu 

Glucose, mmol/l 11.22 ± 0.52 11.66 ± 0.32 11.47 ±0.21 

Total protein, g/l 32.83 ± 0.09 34.04 ± 0.61c 33.7 ± 1.53 

Albumen, g/l 14.80 ± 0.37 15.04 ± 0.32 14.61 ± 0.5 

ALAT, u/l 8.00 ± 0.17 6.82 ± 0.64 7.26 ± 0.25c 

ASAT, u/l 314.0 ± 14.74 305.1 ± 10.93 335.8 ± 18.41 

Cholesterine, mmol/l 2.85 ± 0.06 2.59 ± 0.13c 2.79 ± 0.12 

Triglycerides, mmol/l 0.32 ± 0.01 0.22 ± 0.03d 0.24 ± 0.01 d 

Magnesium, mmol/l L 1.12 ± 0.04 1.16 ± 0.05 d 1.03 ± 0.04 

Calcium, mmol/l 2.86±0.06 2.92 ±0.01 c 2.77±0.12 

Phosphorus, mmol/l 2.29±0.07 2.38±0.05 c 2.53±0.08 c 

α-А@8?а7а, Ед/? 113.62±0.27 116.8±0.8 d 114.6±4.38 
P≤0.05; d P≤0.01, when comparing groups relative to control.

crude fiber by 2.47% (P≤0.05) and 1.87% (P≤0.05), respectively, compared to control 

by 2.01% (P≤0.01), 5.75% 
(P≤0.05) and 1.94 % (P≤0.01), respectively.

The difference in the <EM= group in terms of energy loss with litter was 1.1%, in the <EM 
+ Cu= group 

4 Discussion 
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by 12.9%. This indicates that these complexes affect the body’s adaptation and the 

digestive processes, which has a beneficial effect on energy metabolism in the bird’s body, 

5 Conclusion 
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