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PRODUCTIVITY OF LAYING HENS FED BY FEED ADDITIVES 

 

Abstract. 
The aim of the experiment was to research the effect of the enzyme additive AlfaGal on egg-laying ability and 

egg quality of laying hens. It was found that the average daily, absolute and relative gains increased by 9.9% 

(P≤0.05), 10%, respectively, and 3.2% for poultry fed by the feed additive than control counterparts. 

The AlfaGal enzyme additive application for laying hens feeding increases the gross collection of eggs by 

6.2% (P≤0.05) compared with control counterparts. 

The enzyme additives application in the experimental poultry feeding reduces feed costs by 10 eggs by 5.5% 

compared to the control. 

Using an enzyme additive for laying hens feeding increases the weight of the egg by 7.6% (P≤0.05). 

Egg white weight increases by 5.4% (P≤0.05) in the second experimental group under the action of AlfaGal. 

 

Keywords: laying hens, enzyme preparation, feed, eggs. 

 

INTRODUCTION 

Today, it is common practice to use enzymes to 

increase the nutritional value of the diet and the nutrient 

composition variability of such feed components as 

phytase, enzymes [4, 7, 10]. 

There are many manufacturers and suppliers of 

feed enzymes on the market today, so the feeding spe-

cialist has a huge range to choose from. However, there 

is a significant problem in finding effective drugs [1, 3, 

6]. 

Enzymes have a different mechanism of action on 

the body of animals than hormones and biostimulants. 

They are not accumulated in the animal body and live-

stock products as a part of the final products. Animals 

and poultry produce their own enzymes in the digestive 

tract they are the hydrolysis of feed nutrients. Adult an-

imals can digest up to 60-70% of feed nutrients, alt-

hough the digestive glands produce sufficient amounts 

of pepsin, trypsin, amylase, lipase and other digestive 

enzymes. It is known that young animals are born with 

an underdeveloped digestive enzyme system [2, 12]. 

Poultry is one of the important and promising 

branches of animal husbandry, it has low labor and feed 

costs receiving a significant amount of valuable dietary 

foods for humans. Providing the population in food and 

industry in raw materials can be achieved due to the 

proportional development of agricultural industries, in-

cluding poultry.To increase the efficiency of feed use is 

one of the important tasks facing poultry farming [6, 

11]. 

Therefore, the aim of the experiment was to re-

search the effect of the AlfaGal enzyme additive on the 

laying ability and eggs quality of laying hens. Feed ad-

ditive is aimed for use in feeding farm animals and 

poultry. 

METHODS AND MATERIALS  

The experiment was carried out using the method 

of analogue groups, it allows to determine the effect of 

the researched drug. Forming the groups, we took into 

account the live weight of animals, age, sex, breed, 

productivity, etc. [5]. 

The equalization period of the experiment lasted 

for 10 days, and the main period of the experiment 

lasted for 180 days. The poultry was kept in one tier 

group cages in compliance with zoohygienic require-

ments [5]. 

The control group consumed the basic diet (BD), 

i.e., complete feed. Experimental group was addition-

ally fed by AlfaGal (0.1 kg per ton of feed). 

  

https://www.ujecology.com/articles/effect-of-treptolem-on-morphogenesis-and-productivity-of-linseed-plants.pdf
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Table 1 

Feeding patterns 

Group 
Period duration, days 

Number, heads Feeding characteristics 
equalization main 

I - control 10 60 20 BD (complete feed) 

II - experimental 10 60 20 BD + AlfaGal (0.1 per 1 ton of feed). 

 

The egg productivity of laying hens was assessed 

by daily counting the eggs number. Such indicators as 

gross egg collection, egg-laying on the initial and mid-

dle laying hens, egg-laying intensity, number of egg 

mass, weight, shape, size and chemical composition of 

eggs, egg mass yield were determined [8]. 

The digital material was processed biometrically 

[9] using a PC. The values of the Student-Fisher prob-

ability criterion were used at three probability levels, 

i.e., * P <0.05; ** P <0.01; *** P <0.001. 

Complete feed was used for poultry feeding, it 

provided them with nutrients according to detailed 

feeding standards and feed zootechnical analysis. The 

applied compound feed is shown in Table 2. 

The air temperature is an important factor influ-

encing the poultry food consumption, its health and 

productivity. The room temperature is about 18ºC at a 

humidity of 60-70%. 

Laying hens were kept in one tier group cages. Op-

timal microclimate conditions were observed during 

the research. Temperature regime, relative humidity, 

air exchange and light regimes were controlled. 

Table 2 

PC compound feed 4-4 for laying hens with a live weight of 1,100 – 1,500 g, age 18 to 22 weeks 

Ingredient Quantity, g Exchange energy, g Crude protein, g Crude fat, g Crude fiber, g 

Yellow corn 41.1 577.04 4.11 1.68 0.90 

Wheat 20 243.80 2.30 0.22 0.70 

Sunflower meal 10 111.90 4.20 0.35 1.50 

Wheat bran 10 76.70 1.58 0.42 0.91 

Fishmeal 5 52.35 2.97 0.09 - 

Fodder yeast 3 35.43 1.35 0.04 0.26 

Clover meal 3 21.00 0.48 0.09 0.74 

Shell 6.8 - - - - 

Bone meal 0.4 - - - - 

Table salt 0.3 - - - - 

Fodder fat 0.4 14.60 - 0.4 - 

Total 100 1131.82 16.99 2.93 5.01 

Norm 100 1131.00 17.00 2.93 5.50 

Difference ( ± norm) 0 +0.82 -0.01 0 -0.49 

 

RESULTS AND DISCUSSIONS  
The live weight and safety of livestock were deter-

mined to characterize the effect of the AlfaGal enzyme 

supplement on the growth intensity (Table 3). 

It was found that at the end of the experiment the 

poultry of the second experimental group increases the 

live weight by 6.0% relative to control. 

The survival of the second experimental group 

laying hens is higher by 2.0% compared to control 

counterparts. 

Table 3 

Live weight and safety of laying hens 

Indicator I – control group II – experimental group 

Live weight, g 
at the beginning of experiment 1,195 ± 25.48 1,200 ± 22,14 

at the end of experiment 1,810 ± 38.40 1,920 ± 32,56  

Livestock safety, % 98 100 

 

The effect of enzyme additives on poultry live weight was researched (Table 4). 

Table 4  

Live weight gain 

Gain I - control II - дexperimental 

Absolute, g 655 ± 18.25 720 ± 15.38* 

Average daily, g 10.9 ± 7.52 12.0 ± 5.64 

Relative, % 43.0 ± 14.65 46.2 ± 12.82 
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It was found that the average daily, absolute and 

relative growth of poultry increased for poultry con-

sumed feed additive by 9.9% (P≤0.05), 10% and 3.2%, 

respectively than control counterparts. 

Dominant cross chickens begin to lay very at 4-5 

months and give a big egg. Their egg production is 310 

eggs. Their weight is 65-70 g, they can be up to 118 g. 

As a rule, these eggs are two-yolk and are not suitable 

for incubation. The appearance of Czech chickens is di-

verse, depending on the parental lines. 

The level of egg productivity is determined by the 

number and quality of laid eggs over a period of time 

(Table 5). 

The use of the AlfaGal enzyme additive for laying 

hens feeding increases the gross egg collection by 6.2% 

(P≤0.05) compared with control counterparts. 

Table 5 

Productivity of laying hens 

Growth I – control group II – experimental group 

Gross collection of eggs, pieces 1,120 ± 22.10 1,190 ± 18.42* 

Laying for the experiment period, pieces 58.9 ± 8.32 59.5 ± 14.25 

Incubation intensity, % 98.2± 17.14 99.1± 22.08 

 

Laying is an indicator characterizing poultry abil-

ity to lay eggs and is equal to the number of eggs laid 

during the reporting period. It was found that additional 

consumption of AlfaGal compound feed enzyme in-

creases egg production by 1.0% and egg intensity by 

0.9% compared to the control group. 

Feed costs were also determined for 10 eggs 

(Fig. 1). 

 
Fig. 1 Feed consumption, kg 

 

The enzyme additives application for experi-

mental poultry feeding reduced feed costs by 10 eggs 

by 5.5% compared to the control. 

Egg quality is related to a number of factors, i.e., 

genetic, feed, age, poultry housing conditions, equip-

ment quality, poultry production technologies, and so 

on. 

The weight of eggs and its components were also 

studied (Table 6). 

Table 6 

Weight and morphological composition of the egg, M ± n, n = 10 

Indicator 
Group 

I - control II - experimental  

Egg weight, g 65.0 ± 1.52 70.0 ± 1.28* 

Egg white weight, g 38.4 ± 0.68 40.5 ± 0.54* 

Yolk weight, g 19.0 ± 0.46 21.5 ± 0.35** 

Shell weight, g 7.6 ± 0.22 8.0 ± 0.27 
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Using an enzyme additive for laying hens feeding 

increases the weight of the egg by 7.6% (P≤0.05). 

The egg white weight increases by 5.4% (P≤0.05) 

under the action of AlfaGal in the second experimental 

group. 

The yolk is the most nutritionally important part 

of the egg. It contains lots of nutrients. It has a spherical 

shape, it is yellow or orange, it is located in the center 

of the egg (freshly laid) and surrounded by a delicate 

elastic film. 

Thus, the yolk weight increased by 13.1% 

(P≤0.01) in the experimental group of poultry fed by 

feed additive. 

Data on the shape and size of eggs under the action 

of enzyme additives is presented in table 7. 

Table 7 

Shape and size of eggs, М±n, n=10 

Indicator Control group Experimental group 

Small diameter, mm 4.5 ± 0.11 4.7 ± 0.10 

Large diameter, mm 5.7 ± 0.22 5.9 ± 0.12 

Diameters ratio 1.26 ± 0.04 1.28 ± 0.05 

Form index, % 78.9 ± 1.24 79.6 ± 1.25 

Air chamber diameter, mm 16.9 ± 0.17 16.8 ± 0.21 

Air chamber height, mm 2.4 ± 0.42 2.3 ± 0.54 

Egg volume, ml 58.5 ± 3.20 60.8 ± 1.64 

Density, g / cm3 1.11 ± 0.03 1.15 ± 0.05 

Shell thickness, mm 0.33 ± 0.005 0.34 ± 0.006 

 

The researched enzyme additive application in the 

feeding of experimental laying hens has increased both the 

small and large diameter of the egg by 4.4 % and 3.5 % 

respectively. 

Additional feeding of the AlfaGal enzyme has also 

increased egg volume by 3.9% and its density by 3.6%. 

However, no significant difference was found. 

The qualitative indicators of eggs were also re-

searched (Table 8). 

According to research data, feeding experimental 

poultry by enzyme feed additives increases the small 

diameter of the egg white dense layer by 1.0% (P≤0.05) 

relative to the control indicator. 

Table 8 

Qualitative indicators of egg white, М±m, n=10  

Indicator 
Group 

I - control  2 - experimental  

Dense layer of egg white height, cm 0.68 ± 0.04 0.79 ± 0.06 

Egg white dense layer small diameter, cm 6.6 ± 0.07 6.8 ± 0.05* 

Egg white dense layer large diameter, cm 8.3 ± 0.14 8.7 ± 0.16 

Egg white index 0.10 ± 0.02 0.11 ± 0.03 

Haugh Unit 81.0 ± 3.14 86.0 ± 2.58 

 

It should be noted that the Haugh Units are by 5 

units more in the experimental group than in the con-

trol. 

The qualitative indicators of egg yolk were also 

determined (Table 9). 

Table 9 

Qualitative indicators of egg yolk, М±m, n=10 

Indicator 
Group 

I - control II - experimental  

Yolk height, cm 1.3 ± 0.08 1.5 ±0.05* 

Yolk small diameter, cm 3.9 ± 0.12 4.2 ±0.08* 

Yolk large diameter, cm 4.3 ± 0.07 4.5 ± 0.06* 

Yolk index 0.30 ± 0.05 0.33 ± 0.09 

The height of the yolk increases by 15.3% (P≤0.05) 

in the second group than the control value. 

It should be noted that the small diameter of the egg 

yolk increased by 7.6% (P≤0.05) and the large diameter 

by 4.6% (P≤0.05) in the second experimental poultry 

group fed by the enzyme feed additive. 

The high nutritional value of eggs is due to its rich 

chemical composition. Eggs contain proteins, fats, carbo-

hydrates, minerals, and vitamins. The egg consists of 70-

75% water. Dry matter is 25‒30%, including 13-14% of 

proteins, 11-14% of fats, 1% of carbohydrates and miner-

als. Waterfowl eggs have a high fat content. The chemicals 

of a whole egg are unevenly distributed between its struc-

tural components. 

Dry matter of the yolk is 50-57%, dry matter of 

the protein 13-14%. The yolk contains the fat, fat-

soluble vitamins, and pigments. It also contains a lot 

of protein and minerals. Egg white contains 86-88% 

water, and its organic part is mainly protein. 

The chemical composition of egg yolk and 

white were also researched (Table 10). 
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Table 10 

Chemical content of egg yolk of laying hens (in terms of absolutely dry matter), % 

Group Water Protein Fat Ash Phosphorus 

1 4.36 29.18 57.08 3.67 11.75 

2 4.12 31.44 54.62 3.68 12.39 

 

The enzyme additives application for laying hens 

feeding contributes to an increase of protein content by 

2.26%, fat by 2.46%, and phosphorus by 0.64% in egg 

yolk, relative to the control indicator. 

The chemical egg white content of laying hen eggs 

was also investigated (Table 11). 

Table 11 

Chemical content of egg white of laying hens (in terms of absolutely dry matter), % 

Group Water Protein Fat Ash Phosphorus 

1 6.84 76.88 0.46 9.42 1.75 

2 6.75 80.14 0.43 12.25 1.84 

 

The use of AlfaGal as a part of laying hens diet al-

lows to increase the protein content of egg white by 3.26% 

and phosphorus by 0.09%. 

Conclusions: 

1. It was found that the average daily, absolute 

and relative gains increased by 9.9% (P≤0.05), 10%, re-

spectively, and 3.2% for poultry fed by the feed addi-

tive than control counterparts. 

2. The enzyme additives application in the exper-

imental poultry feeding reduces feed costs by 10 eggs 

by 5.5% compared to the control. 

3. Additional use of the enzyme additive for the 

laying hens feeding increases egg weight by 7.6% 

(P≤0.05) and egg white weight by 5.4% (P≤0.05) than 

control. 

4. Yolk weight increased by 13.1% (P≤0.01), 

small diameter of the dense layer of egg white by 1.0% 

(P≤0.05) and yolk height by 15.3% (P≤0.05) in the sec-

ond experimental group of poultry. 

5. The enzyme application for second group 

poultry feeding increases the small diameter of the egg 

yolk by 7.6% (P≤0.05) and the large diameter by 4.6% 

(P≤0.05) against control. 

6. The enzyme application for second group 

poultry feeding increases egg yolk protein content by 

2.26%, fat by 2.46%, and phosphorus by 0.64%, rela-

tive to the control indicator. 

7. The AlfaGal enzyme application in the diet of 

laying hens increases the protein content of egg white 

by 3.26% and phosphorus by 0.09%. 
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