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Abstract. The authors studied the natural feed additive effect to the behaviour and biochemical blood 

composition of the black-and-white bulls. As results of the scientific experiment we came to the conclusion 

that using of the biologically active substance dihydroquercetin as a part of a natural feed additive in 

livestock feed for the metabolic processes intensity stimulation, the nutrient synthesis intensity and higher 

rates meat productivity formation. 

1 Introduction  

New animals genotypes created in the past few decades 

by breeders in many countries of the world have a rather 

high potential for productivity and are intended for 

livestock products intensive production. The inadequate 

state of the animal habitat and the poor technology 

conditions often impede the full realization of these 

genetic possibilities. It is necessary to take in mind the 

fact that the process of animal breeding is primarily 

aimed at increasing the productivity and products 

quality, which greatly weakens the organism protective 

functions, were developed during the evolution of a 

particular species. This circumstance leads to the fact 

that new animals genotypes are particularly demanding 

on feed quality, the feed ration structure and the nutrients 

range  that provide the organism physiological need, 

both under normal conditions and taking in mind  the 

action of different etiology stress factors [1, 2]. 

In current moment, the feed and feed mixtures that 

actively used in the livestock feeding cannot always 

satisfy nutrients and energy physiological need [3]. 

Improving the organism resistance to the technological 

and environmental factors as well as productive health 

and longevity of full-aged animals is possible when 

during feed rations preparing takes in mind natural 

essential compounds [4–6]. The natural essential 

compounds group is quite numerous and represented 

mainly by vitamins and bioflavonoids such as inositol, 

choline, carnitine, vitamin P. It is worth noting that 

bioflavonoids are more promising natural factors for 

animal nutrition using [7].  

In the last decade, the dominant component of the 

diquertin bioflavonoid complex the dihydroquercetin 

which is extracted from the butt part of the Daur larch is 

quite interesting. This bioflavonoid has a wide range of 

biological effects for organism, regulating metabolic 

processes, creates mechanisms for cells protecting and 

cell structures from pathologies of various genesis. 

Dihydroquercetin recognized as a reference antioxidant 

and used is especially relevant at livestock breeding in 

territories of heavy metals and radionuclides. In modern 

cattle breeding, much attention paid to the provision of 

animal’s balanced nutrition. It is possible to increase the 

animal’s productivity and effectively feed conversion 

while using scientifically based feeding systems.  

Today, highly productive animals are observed with 

unnaturally intensive metabolism, increased 

requirements for the quality of feed and the full value of 

feeding [8, 9]. In the feeding process, the compound 

substances that affect the animal's organism are not 

isolated from each other. In order to increase the 

productive effect of feeds it is recommended to enrich 

them with biologically active substances, which 

significantly increases their rational use [10, 11]. Local 

and foreign experience of biologically active substances 

in animal husbandry convinces us that a promising 

direction is the use of natural compounds that have a 

wide range of action and lack a number of shortcomings 

[12, 13].  

Among the natural compounds that attract the 

attention of many scientists, include the reference 

bioflavonoid – dihydroquercetin (DKV). This substance 

is isolated from the cell panels of Siberian and Dahurian 

larch. Dihydroquercetin is a natural antioxidant. It has a 

high activity even at low concentrations in the range 

0.0001–0.00001 %. 

The biological properties dihydroquercetin usage is 

particularly relevant for the production of livestock 

products. The available data of dihydroquercetin 

antioxidant usage in cattle feed rations diets require 

clarification, since the scientific basis for the 

effectiveness of its application in the milk and beef 

production technology has not been sufficiently studied. 

An investigation of the DKV effect at the cattle 
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organism in general and, in particular, at animals’ 

productivity is relevant [14, 15]. 

Antioxidants usage, which makes an important and 

multifaceted role in the animal live, is a new direction in 

cattle husbandry. The results of local and foreign studies 

indicate that the antioxidants usage in animal husbandry 

allows more efficient feed nutrients usage and lower feed 

costs per one production item [16, 17]. The antioxidants 

adding into the mixed feed contributes to the reduction 

of oxidative processes in the organism, ensures young 

animals low mortality, increases their live body-weight, 

general resistance and animals productivity [18]. Due to 

this, the need for a deep studying of the antioxidants 

effect at the metabolism and animal’s productivity 

including cattle husbandry have a big theoretical and 

practical importance. 

In animal husbandry practice ethology is particular 

importance – the science, covering general biology, 

physiology, biochemistry and zoo-psychology. Based on 

knowledge of ethology, behavior forms and patterns, 

nervous system features functioning identified and become 

possible to control their behavioral responses [19, 20]. 

Since the specific animal’s conditions and existing 

technological approaches are reflected in the 

manifestation of a certain productivity level, 

irreplaceable and accurate ways to determine the 

metabolism intensity and their ability to be adapted to 

the technology changing conditions of maintenance and 

feeding, are the study of behavioral reactions of animals 

and blood picture analysis [21, 22]. 

2 Material and methods  

Due to that in the conditions of the existing farm in the 

Udmurt Republic done scientific and economic research 

for natural feed supplements effect studying. Feed was 

enriched with bioflavonoid dihydroquercetin and during 

the research analyzed black-and-white breed bull’s 

behavior and the blood biochemical composition. 

According to the principle of analogs group, 20 

animals fattening black-and-white breed bull’s selected 

at the age of 3 months, taking in mind body weight, body 

composition and health status. The animals formed two 

groups with 10 animals each: the control group and the 

experimental one. Experimental animals were in similar 

conditions and feeding. Feed rations balanced in 

accordance with detailed norms. Based on the developed 

feeding scheme the experimental group bulls received 

natural basic feed ration enriched with dihydroquercetin. 

From the age of 3 months to 17 months, the feed daily 

included dihydroquercetinonce a day in the morning 

feeding. 

The composition of the natural feed additive is salt, 

dihydroquercetin (the amount of the main substance is 

92 %). 1 kg of natural feed supplement contains 

2.5 grams of bioflavonoid (dihydroquercetin). 

The behavior of fattening bulls studied in the 

following periods: 3, 6, 9, 12 and 15 months in 

accordance with the method of V.I. Velikjanin (1975). 

At the same time, timekeeping performed during the day 

using the alphabet of basic behavioral reactions. 

According to the timing of the duration of the main 

behavioral acts were calculated indexes of total activity 

(ITA) and food activity index (FAI). 

The control of the physiological processes in the 

organism of fattening bulls was carried out based on the 

biochemical determination the concentrations of 

substances studying. The research done in the Izhevsk 

State Agricultural Academy at the interdepartmental 

biotechnology laboratory using the semi-automatic 

biochemical analyzer for clinical biochemistry “Stat Fax 

1904 +” according to the methods specified with the 

reagents used for using the methods of semi-automatic 

biochemical analyzer for clinical biochemistry. 

The animal’s blood samples carried out in age periods: 

3, 6, 9, 12, 15 months. The biochemical composition of 

blood studied according to the following indicators: total 

protein content (g/l), cholesterol (mmol/l), alkaline 

phosphatase (E/l), alanine aminotransferase (E/l), and 

aspartate aminotransferase (E/l).  
The research results were processed biometrically 

using the methods of variation statistics using personal 

computers and Microsoft Office 2003-2007 programs; 

Microsoft Office Word and Microsoft Office Excel. 

In the biometric processing of the experiment the 

arithmetic mean and error were determined, the criterion 

for the reliability of the difference in the mean indices 

for the group (td) and the significance level (p) for the 

Student-Fisher, for which the following notations were 

adopted as: * – P ≥ 0.95; ** – Р ≥ 0.99, *** – Р ≥ 0.999 

(NA Plokhinsky, 1961, EK Merkuryeva, 1983). 

3 Results 

In ethological studies, the special attention paid to the 

organism behavior as a whole for clarifying the links 

between various behavior forms and productivity. 

Conducting animal chronometry in combination with 

taking into mind the duration and volumes of feed 

consumed makes it possible to obtain material for 

determining the speed of feed consumption, the time 

spent by animals for eating and chewing, the duration 

and number of ruminants, as well as the interval from 

feeding to the chewing appearance. The animals feeding 

behavior knowledge, their relationships in a group, breed 

and age behavior characteristics is necessary for the 

proper feeding and maintenance organization [23]. 

The analysis and assessment for the natural feed 

supplement influence degree enriched with 

dihydroquercetin to the bulls behavioral reactions 

revealed significant intergroup differences in the animals 

behavior at the age of 9, 12, and 15 months (Fig 1, 2).  

During assessing the intergroup differences in the 

bulls behavior at the age of 9 months against the 

background using the feed additive found that the 

experimental group bulls spent more time in the standing 

position relative to the control group for 105 minutes 

(18.7 %) (P<0.001), more time spent for feed 

consumption- by 40.7 minutes (11.3 %) (P <0.05). The 

experimental group bull respectively spent less time in 

the lying position relative to the control group at 105.2 

minutes (10.7 %) (P <0.001) and spent more time for 
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sleeping by 9.8 minutes (2.6 %). At the same time, the 

indexes of total (0.513) and food activity (0.424) in the 

experimental group bulls relative to the control group 

prevailed by 17.2 and 6.5 %, respectively. The 

intergroup differences trend persisted at the 12 months 

age. 

 

Fig. 1 Indexes of total activity (ITA) 

 

Fig. 2 Food activity index (FAI). 

At the age of 15 months detected that the 

experimental group bulls for 47 minutes (8.7 %) 

(P<0.05) were less standing, relative to the control 

group, 18.8 minutes more spent time for feed 

consumption and 39.1 minutes (9.6 %) (P<0.001) is 

more on chewing at the prone position. Accordingly, the 

experimental group bulls spent more time in the prone 

position relative to the control group counterparties for 

47 minutes (4.9 %) (P<0.05).  

Bull’s behavioral reactions manifestations reflected 

in the calculation total and nutritional activity indexes. 

The experimental group bulls had the highest total 

(0.642) and nutritional activity (0.597) indexes compared 

with the control group bulls by 2.5 and 6.5 % 

respectively. 

Since behavioral reactions are the animal kind of 

response to the changing feeding conditions and 

maintenance then similar changes could be recorded as 

studying the biochemical blood structure. 

Biochemical blood structure is a clinical test for all 

organ systems functional state [24]. Blood serum 

composition biochemical research revealed that the all-

experimental group’s bulls in the period up to age of 

15 months increased the content of total protein in the 

blood serum (Table 1).  

At the age of 9 months, the protein amount in blood 

serum at the experimental group was 66.6 g/l, which is 

1.6 % higher than the control group. At the age of 

15 months the protein amount in the bull’s blood serum 

in the experimental group was 76.6 g/l, and the 

intergroup difference parameter was 2.14 % (P <0.001). 

The enzyme alkaline phosphatase high activity as a 

rule is observed in the period of intensive animal growth 

and decreases significantly with the age of maturity. The 

alkaline phosphatase level in bull’s blood samples in the 

experimental groups increases directionally to 9 months 

of age. Thus, at the age of 9 months the enzyme 

concentration in the experimental bull’s blood of all 

groups was within 258.9–278.2 U/l, at the age of 

12 months a decrease in alkaline phosphatase was noted, 

its level was within 206.0–210.7 U/l.  

At the age of 15 months tendency to decrease in this 

enzyme in the serum remains. In the intergroup 

differences, analysis at the age of 9 months found that 

serum alkaline phosphatase in the serum of the 

experimental group was 4.5 % higher than in the control 

group. The enzymes activity the alanine 

aminotransferase (AlAt) and aspartate aminotransferase 

(AsAt) is a specific marker of the functional state of the 

cardiovascular system and the liver. In the blood serum, 

that represent the microsomal fraction and activity in 

creasing is characteristic of dysfunctions in the 

cardiovascular system and is associated with various 

etiologies hepatitis [25]. 

During the analysis of the enzymatic AsAt and AlAt 

activity tended to decrease in the experimental group 

animals blood the relative to the control group. At the 

age of 12 months a significant decrease in the level of 

AlAt in the blood serum of the experimental group bulls 

compared to the control group by 5.5 % (P <0.05) was 

found. By the age of 15 months, the trend persists and 

the level of AsAt and AlAt in the experimental group 

was 74.8 U/l and 15.8 U/l, which is 1.7 % and 7.6 % 

lower than the control group, respectively. This fact 

indicates the protective drug effect to the myocardium 

cardiomyocytes and liver hepatocytes. 
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Table 1. Biochemical composition of blood serum of experimental animals 

Groups 
Indicator 

Total protein content, g/l Cho-lesterol, mmol/l Alkaline phosphatase, E/l AlAt, E/l AsAt,  E/l 

3 months 

Control 59.3±1.5 2.4±0.15 180.8±5.47 35.0±1.04 70.5±1.61 

Experi-mental 60.7±0.4 2.1±0.2 179.2±4.84 34.9±1.23 70.1±1.53 

6 months 

Control 63.1±0.28 2.4±0.23 209.8±5.32 31.1±1.08 69.0±4.18 

Experi-mental 65.8±0.57*** 2.2±0.35 229.4±6.41* 30.5±1,5 63.2±1.75* 

9 months 

Control 65.5 ±0.63 3.2±0.65 258.9±5.28 30.6±2.64 64.7±4.84 

Experi-mental 66.6±0.81 2.9±0.61 278.2±5.98** 30.4±2.82 62.9±4.1 

12 months 

Control 69.1±1.8 2,6±0.24 206.0±5.16 25.7±0.6 70.3±4.75 

Experi-mental 73.6±1.23* 2.4±0.27 210.7 ±4.46 24.3±0.2* 64.8±5.25 

15 months 

Control 75.6±0.35 3.3±0.34 194.6±3.7 17.1±1.51 76.1±1.97 

Experi-mental 76.6±0.28*** 3.1±0.41 203.7±4.2* 15.8±1.71 74.8±2.13 

 * – Р ≥ 0.95; **- Р ≥ 0.99; ***- Р ≥ 0.999. 

4 Conclusion 

Thus, a black-and-white bulls the application to the feed 

diet the natural feed additive did not cause negative 

reactions from the nervous system which confirmed by 

the research. The experimental group animals spent more 

time consuming, chewing food and resting. The positive 

behavioral activity dynamics to the experimental group 

animals was reflected in the metabolic processes 

intensity and the nutrient synthesis intensity, as 

evidenced by the experimental group samples positive 

serum levels, total protein, alkaline phosphatase and the 

enzymatic activity of AsAt and AlAt. 

Based on the obtained results analysis and evaluation 

we recommend natural feed additive enriched with 

dihydroquercetin daily single using in the technological 

cycle for the growing and fattening bulls. 

The studies carried out have made it possible to 

determine the positive dihydroquercetin effect to the 

different metabolic processes in the animal’s organism, 

the intensity of their growth, the meat productivity of 

fattening bulls, cow-heifers milk productivity and the 

milk quality. The obtained results confirmed 

dihydroquercetin advisability using in black-motley 

breed cattle feed rations.  

Taking into consideration very small 

dihydroquercetin dosage this natural feed supplement 

can be used in animal daily feeding rations without 

hindering specialists from their work. The functionality 

of the natural feed additive with dihydroquercetin is 

quite high; this is confirmed by the results of the second 

and third scientific research stages.  
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