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Abstract 

 The use of new feed factors in poultry feeding is necessarily reflected in the change in blood parameters. 

The article presents the results of physiological studies on the study of changes in the hematological parameters of 

laying hens with the additional use of enzyme preparations Sanzaym and Sanfayz 5000, as well as lecithin in their 

feeding. Scientific and economic experience, during which the main physiological indicators were studied, was 

carried out in the State Unitary Enterprise of the Breeding Reproductor "Urus-Martanovsky" of the Chechen 

Republic on laying hens of the Loman Brown breed. As the main diet in the experiment, compound feed was used, 

prepared on the basis of corn, barley, wheat, sunflower meal. It was fed to a bird of the control group. In addition to 

the main diet, the livestock of the 1 experimental group were additionally fed two enzyme preparations: Sanzaym 

(100 g/t of feed) and Sanfayz 5000 (80 g/t of feed). Phospholipid lecithin, in the amount of 10 g/kg of feed, was fed 

to livestock. The use of enzyme preparations and lecithin increased egg production per average carrier by 24.5 pcs 

or 8.9%, the intensity of egg production by 7.42%, which made it possible to obtain 245.4 kg or 14.6% more egg 

mass than the control group. 
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Introduction 
 The active use of various biologically active preparations in feeding farm animals and poultry is based on 

the possibility of increasing the digestibility and use of nutrients in the diet, improving metabolic processes in the 

body, reducing feed consumption, which has a positive effect on the quality and quantity of animal products 

received. Among these drugs are well established enzyme preparations (Anchikov & Kislyuk, 1999; Kuzmin, 2004; 

Egorov & Egorov 2009; Baeva et al., 2011; Maltsev & Amiranashvili, 2011; Nogayeva et al., 2016; Kaloev & 

Ibragimov, 2018; Ibragimov& Kaloev, 2018) and phospholipids (Yanovich&  Lagodyuk, 1991;  Chikov & 

Skvortsova, 2010;  Aydinian, 2015; Shabanov et al., 2019;  Kaloev et al., 2020.). The feeding of probiotics and 

enzymes like lecithin was found to be useful in poultry production (Temiraev et al 2020 and Kaloev et al 2020) 

 However, it should be borne in mind that high productivity indicators of farm animals and poultry provide 

for the intensification of metabolic processes in the body, which affect the biochemical status of blood. Blood, due 

to its buffering properties, quickly reacts, by changing its indicators, to the impact of various feed factors, which are 

one of the main external factors affecting the blood picture of animals and poultry. Significant deviations of 

hematological parameters beyond the appropriate physiological framework can serve as an indicator of the negative 

effect of the feed factor on homeostasis. The published results of physiological studies of poultry allow us to state 

the positive effect of biologically active drugs introduced into the diet on the hematological parameters of the 

experimental livestock (Tmenov & Vanieva, 2014; Kaloev & Chertkoev, 2017; Kaloev & Ibragimov, 2017).  

 Based on the above, the purpose of the conducted physiological studies was to study the effect of enzyme 

preparations and lecithin introduced into the diet of laying hens on blood parameters. To achieve this goal, the task 

was to determine the main morphological and biochemical parameters of the blood of laying hens in experimental 

groups and compare them with each other. 

Materials and Methods 
 The planned physiological studies were carried out within the framework of scientific and production 

experience to study the effectiveness of the use of enzyme preparations Sanzaym and Sanfayz 5000, as well as 

lecithin in the cultivation of laying hens of the Loman Brown breed in the conditions of the State Unitary Enterprise 

poultry farm "Urus-Martanovskaya" of the Chechen Republic (Latitude: 43°11.3982 's. w. Longitude: 45°17.0238' 

w. d.), according to the scheme presented in Table 1. 

 The research and production experience was conducted from 4 to 15 months of age of laying hens, which 

were divided into 4 groups: one control and three experimental ones, 100 heads each. Mixed feed was prepared in 

the feed shop of the farm itself from locally produced cereals-corn, wheat and barley with the addition of sunflower 

meal. Enzyme preparations Sanzaym and Sanfayz 5000 are developed by specialists of the Chinese firm "Wuhan 

Sunhy Biology Co., Ltd" and are made by LLC "Company Agros" Yekaterinburg. 

 Within the framework of the experiment, a complex of physiological studies was conducted. To study the 

hematological parameters, at the end of the experiment, 5 heads from each group of laying hens were taken from the 

axillary vein in the morning, before feeding, and blood was stabilized with heparin. To separate the serum, the blood 

was centrifuged at 2000-3000 rpm. The following indicators were studied in the blood according to the methods 

described by I. P. Kondrakhin (1985):  red blood cells and white blood cells - by counting in the Goryaev chamber; 

hemoglobin - according to the Sali method in the hemometer; total protein-refractometrically by the RLU device; 

protein fractions-by electrophoresis on paper;  total lipids - according to Folch; calcium-according to De Waard; 

phosphorus-according to Yudelevich; sugar-according to the method of M. J. Sommoqqi. The glucose content in the 

blood serum was determined by the glucosidase method, and the content of triglycerides and cholesterol was 

determined by the enzymatic method.  

 

Table 1-Scheme of scientific and production experience 

 

Group Features of feeding the experimental bird 

Control  

 

Full-fledged compound feeds based on corn, barley, wheat, 

sunflower cake or meal (OR-the main diet) 

I OR + enzyme preparation Sanzaym at the rate of 100 g/t of 

feed + enzyme preparation Sanfayz 5000 at the rate of 80 g/t 

of feed 

II  OR + lecithin, at the rate of 10 g/kg of feed 

III  OR + enzyme preparation Sanzaym, at the rate of 100 g / t of 

feed + enzyme preparation Sanfayz 5000, at the rate of 80 g/t 

of feed + lecithin, at the rate of 10 g/kg of feed 
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Results and discussion  
 Changes in the productive indicators of egg-bearing birds are reflected in the biochemical status of blood in 

their body. Moreover, if these changes are associated with the intensification of metabolic processes, due to the 

involvement of biologically active drugs in them. Based on this, the main morphological parameters of blood in 

laying hens were studied. They are shown in table 2. 

 These data indicate that the use of the claimed enzyme preparations and lecithin to a certain extent changed 

the morphological parameters of the blood of laying hens of the experimental groups, compared with analogues 

from the control group. These changes primarily affected red blood cells and hemoglobin, since the increase in their 

number recorded in all experimental groups was statistically significant. Further, we can note a stronger influence on 

these indicators of the desired enzyme preparations than the separate use of lecithin. However, it is necessary to 

recognize the probability of synergism of the interaction of enzyme preparations and lecithin, which is confirmed by 

the obtained maximum indicators. In particular, in laying hens, feeding the enzyme preparations Sanzaym and 

Sanfayz 5000, together with lecithin (experimental group 3), contributed to a significant increase in the content of 

red blood cells by 0.35 x 1012 /l, and hemoglobin – by 3.60 g/l, respectively, compared with the control group. This 

circumstance can be explained by the maximum intensification of metabolic processes in the bird's body and the 

need for more intensive transport of oxygen and nutrients. 

 It can also be noted that there were no significant, and even more significant, differences between the 

groups in terms of the content of white blood cells, which is evidence that the inclusion of biologically active 

preparations studied in the diet of laying hens did not negatively affect the homeostasis of the body in any way. It is 

known that the change in productive indicators is a consequence of changes in protein metabolism, which can be 

characterized by the content of total protein in the blood and the distribution of its fractions (Table 3). 

 The maximum effect on the protein content in the blood was provided by the joint inclusion of both enzyme 

preparations and lecithin in the poultry diet. At the same time, the total protein content in the blood of laying hens 

increased from 52.64 to 56.03 g / l. With the separate use of enzyme preparations and lecithin, there is also a 

significant superiority of the experimental groups over the control group, according to this indicator, but to a lesser 

extent. 

 An important indicator of protein metabolism is the ratio of protein fractions in the blood. Intensive protein 

metabolism in laying hens probably caused a significant effect of enzyme preparations and lecithin on the 

concentration of total protein and its fractions in the blood. In particular, a significant increase in protein in the 

blood of poultry was recorded in all experimental groups. It is noticeable that this increase is accompanied by a 

simultaneous decrease in the relative content of albumins and an increase in the relative content of globulins, both in 

general and for individual fractions. In the blood of chickens of the 1st experimental group (with enzyme 

preparations in the diet), there is a significant increase in the concentration of α - and γ-globulins, in the blood of 

chickens of the 2nd experimental group (with lecithin in the diet) – only γ-globulins. In the blood of chickens of the 

3 experimental group (with enzyme preparations and lecithin in the diet), not only a significant increase in the 

concentration of α - and γ - globulins was recorded, but also a significant decrease in the concentration of β-

globulins. The metabolism and its changes in the bird's body can also be characterized by biochemical blood 

parameters, some of which are shown in Table 4. 

 The main indicator of carbohydrate metabolism, which characterizes the intensity of metabolic processes, is 

the glucose content in the blood serum, showing the difference between its formation and use in tissues. Increased 

metabolism requires increased formation and glucose content in the body, as the main energy material of cells. Upon 

a detailed review of the results obtained, it can be noted that in all experimental groups, compared with the control, 

there was a significant increase in the concentration of glucose in the blood serum, which is consistent with the 

results of previous physiological and zootechnical studies. The maximum difference is noticeable between the 

control and 3 experimental groups, which is 0.87 mmol/l and 17.5% - in laying hens. It can also be stated that the 

results obtained in the course of these studies corresponded to the normative values characteristic of adult chickens. 

 Important indicators that characterize the egg production of chickens are the content of triglycerides and 

cholesterol in the blood serum. Their accumulation in the blood, in increased amounts, can serve as an indicator of 

the low efficiency of the use of feed nutrients and, in particular, fats. At the same time, their sharp reduction can be 

an indicator of liver atrophy, acute poisoning, and a general violation of the functional activity of the body. 

In our case, there were no significant differences between the groups in the content of triglycerides in the blood 

serum as a result of feeding the studied biologically active drugs, although a tendency to decrease them was 

observed in the experimental groups. At the same time, the data given in Table 4 allow us to note a significant 

decrease in the cholesterol content in the blood serum of experimental birds, due to the additional inclusion of 

lecithin in their diet separately (2 experimental group) to 3.967 mmol/l and together with enzyme preparations (3 

experimental group), respectively, to 3.843 mmol/l. 

 The content of calcium and phosphorus in the blood serum reflects the level and course of mineral 

metabolism in the bird's body. The analysis of the obtained data suggests that the desired enzyme preparations had a 

significant positive effect on the calcium content in the blood serum, increasing its amount by 0.35 mmol/l in layers. 

The use of lecithin alone had a less significant effect. The increase in the calcium content in the blood serum 

compared to the control in laying hens was 0.27 mmol/l. When using enzyme preparations and lecithin together, the  
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Table 2 - Morphological parameters of blood 

Group Indicators 

Red blood cells, 1012/l White blood cells, 109/l Hemoglobin, g / l 

Control   3.71±0.10 40.38±0.48 78.72±1.02 

I 4.03±0.10* 40.20±0.32 82.26±1.22* 

II 3.95±0.12* 40.31±0.35 81.87±1.16* 

III 4.06±0.14* 40.18±0.50 82.32±1.06* 
*- p≥0.95 

  

Table 3-Protein content and its fractions in the blood of the experimental birds, (n=5)                                                                                       

*- p≥0.95 

  

Table 4- Biochemical parameters of the blood serum of the experimental birds, mmol/l (n=5)                                                                                     

Group It is contained in the blood serum 

glucose triglycerides cholesterol total calcium inorganic phosphorus 

Control 4.96±0.12 0.755±0.04 4.334±0.10 4.04±0.08 1.74±0.07 

I 5.71±0.14* 0.742±0.05 4.212±0.13 4.39±0.10* 1.98±0.06* 

II 5.58±0.10* 0.729±0.05 3.967±0.10* 4.31±0.06* 1.94±0.05* 

III 5.83±0.19* 0.714±0.06 3.843±0.12* 4.42±0.09* 2.02±0.07* 

*- p≥0.95 

  

concentration of calcium in the blood of poultry of the 3 experimental group was 4.42 mmol/l, which exceeds the 

indicator of the control group by 9.4%. 

 The fact that among the biologically active drugs we are studying there are Sanfayz 5000, based on phytase 

and lecithin, which is a phospholipid, caused a more active effect on phosphorus metabolism and, accordingly, 

affected its concentration in the blood. 

 The importance of studying the content of inorganic phosphorus in the blood serum is also confirmed by 

the fact that it determines the content and effectiveness of the use of phospholipids in the poultry body. The 

concentration of inorganic phosphorus significantly increased in all experimental groups, but especially in the 3rd 

experimental group with the joint inclusion of both enzyme preparations and lecithin in the poultry diet. In laying 

hens, the increase in the concentration of phosphorus in the blood serum was 0.28 mmol/l, which is evidence of the 

intensification of phosphorus metabolism under the action of biologically active drugs used. 

 The increase in productive indicators is the result of an improvement in metabolism, which is reflected in 

the blood picture of the experimental livestock (Tmenov & Vanieva, 2014;  Kaloev & Chertkoev, 2017). In 

particular, the improvement of protein metabolism in our studies affected the protein content in the blood and the 

distribution of its fractions. A significant improvement in protein metabolism can be noted in the livestock of laying 

hens that received both enzyme preparations together, as well as lecithin. 

 To confirm the improvement of carbohydrate metabolism, we can cite data on the blood glucose content of 

laying hens of the 3 experimental group – 5.75 mmol/l, which significantly exceeded the indicators of the control 

group -5.14 mmol/l. The improvement of mineral metabolism due to the use of enzyme preparations in poultry 

feeding is confirmed by the indicators of the content of calcium and phosphorus in the blood serum of poultry of the 

experimental groups. The analysis of the obtained data suggests that the content of calcium and phosphorus of the 

desired enzyme preparations had a certain positive effect, which was expressed in an increase in their concentration 

in the blood serum compared to the control. 

Conclusion. After analyzing the morphological and biochemical parameters of blood studied during physiological 

studies, we can draw the following conclusions: 

1. All hematological parameters studied in the course of the conducted studies correspond to the existing 

physiological norms for adult chickens. 

2. The use of the studied biologically active preparations in the feeding of experimental poultry has a stable 

tendency to significantly improve the main morphological and biochemical parameters of blood. 

Group Total protein, g/l Albumins, % Globulins, % 

α - β - γ - 

Control  52.64  ±  0.56 34.91  ±  0.34 17.92  ±  0.15 14.35  ±  0.23 32.82  ±  0.36 

I 55.72  ±  0.60* 33.10  ±  0.28* 18.48  ±  0.17* 13.99 ±  0.19 34.47  ±  0.34* 

II 54.67  ±  0.41* 33.42  ±  0.35* 18.24  ±  0.16 14.18  ±  0.25 34.16  ±  0.40* 

III 56.03  ±  0.65* 33.01  ±  0.40* 18.51  ±  0.13* 13.70  ±  0.20* 34.78  ±  0.45* 
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3. The greatest positive effect on the effect on hematological parameters was recorded when the enzyme 

preparations Sanzaym and Sanfayz 5000 were included in the diet of the experimental bird in an amount of 100 g/t 

of mixed feed, as well as lecithin, in an amount of 10 g/kg of mixed feed. 
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