
Duskaev et al. 
  

Iranian Journal of Applied Animal Science (2021) 11(1), 161-168 

 
  

161

 
      Assessment of Lipid Metabolism in Broilers against Plant 

         Extract and Probiotic Substance or Their Combined Use 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  INTRODUCTION 
The poultry industry is developing at a faster pace, as this 
industry is able to provide the population with an inexpen-
sive, high-quality and high-grade food product. In terms of 
cost recovery, poultry farming occupies a leading position  

among other areas of agriculture that produce meat prod-
ucts, since broiler poultry farming has a rapid turnover of 
funds and high profitability of enterprises (Nkukwana, 
2018; Wilson, 2018; Tonsor and Wolf, 2019). A necessary 
condition for these indicators is a constant increase in poul-
try productivity and an improvement in the quality of poul- 

 

In course of our research, we studied content of chemical elements in body of broiler chickens, lipid content 
in body and blood serum and change composition of fatty acid of muscles under influence of probiotic 
(Lactobifadol) and oak bark (Quercus cortex) extract introduced into the diet, both separately and com-
bined. Studies were carried out in vivarium of Federal Research Centre of Biological Systems and Agro-
technologies of Russian Academy of Sciences on broiler crosses Smena 8 (n=120). For experiment, 7-day 
broiler chickens were selected, they were divided into 4 groups by method of analogues (n=30). According 
to experimental design, control group received basal diet (BD), group I - BD + Quercus cortex extract (1 
mL/kg live weight), group II - BD + probiotic Lactobifadol (0.3 g/kg), and group III - BD + oak bark ex-
tract (2.5 mL/kg body weight) + Lactobifadol (0.3 g/kg of live weight). Thus, combined introduction of oak 
bark extract and Lactobifadol into diet of studied birds led to decrease content of dry matter by 13.5% rela-
tive to control. Oak bark extract contributed to increase in protein content by 7.3% (P≤0.05), relative to 
control. Level of fat decreased by 27.9% (P≤0.05) in comparison to control after the combined use of the 
extract and the probiotic. After the use of oak bark extract, chemical composition parameters significantly 
exceeded dry matter content of the control group by 10.8% (P≤0.05) and fat by 45.7% (P≤0.05), the protein 
level decreased by 2.4 % (P≤0.05), relative to the control. The combined introduction of oak bark extract 
and Lactobifadol into the diet of the studied birds contributed to a significant decrease in cholesterol on the 
42nd day by 20.3% (P≤0.05), relative to the control. The level of triglycerides in the III experimental group 
also significantly decreased on the 21st day by 22.4% (P≤0.05), relative to the control group. Thus, we have 
shown that the use of oak bark extract in the diet of broiler chickens, both separately and together with the 
introduction of Lactobifadol probiotic, had a positive effect on blood serum lipid content of broilers and a 
decrease fat content in the carcass of broiler chickens. It was the most pronounced after the combined use of 
extract and probiotic.  
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try products. For this, a wide range of various feed addi-
tives has been developed and is currently used (Sizova et al. 
2016; Duskaev et al. 2018a). 

However, today it is important to use additives based on 
biologically active substances and probiotic preparations, 
since they do not have side effects, do not pollute the envi-
ronment and have great potential for practical use, allowing 
you to adjust the state of intestinal digestion (Alagawany et 
al. 2018; Wang et al. 2018). 

At the same time, it is known that by feeding with a cer-
tain fodder it is possible to change the concentration of fatty 
acids in broiler carcasses and their diet, it affects the pro-
ductive qualities of carcass and makes this line of research 
challenging today (Bagirov et al. 2018; Kumar et al. 2018). 

It is worth noting that lipids are the most important com-
ponents of body chemical composition. There is a high 
need of these substances in the body to ensure vital activity, 
but in excess, they can cause serious harm to it. From year 
to year, the level of fat in the carcasses of broilers of Rus-
sian and many foreign crosses is growing or remains ex-
tremely high, i.e. 16-20%. It is due to poultry breeding is 
carried out only for the growth rate, without taking into 
account the determination of level of fatty acids in muscle 
tissue.  

The content of phospholipids in the composition of total 
lipids of broiler carcasses is 17-18%, turkeys-56-58%, 
while in waterfowl and adult chickens-from 2 to 9%. The 
amount of polyunsaturated fatty acids (PUFA) in the mus-
cles of different species of birds ranges from 20 to 38% of 
the total lipid content, in adipose tissue-up to 80%. The 
amount of these acids in the body is directly affected by 
their amount in the diet (Wang et al. 2015). Excess lipid 
content promotes the development of obesity and many 
life-threatening diseases (Heymsfiel and Wadden, 2017). 

It is possible to maintain the normal lipid content in the 
body using probiotic preparations based on Lactobacilli 
(Drissi et al. 2017). Lactobacilli help to reduce lipid ab-
sorption in the small intestine. It is based on deconjugation 
of bile acids under the influence of hydrolases produced by 
probiotic strains. As a result of this process, the lipophilic-
ity of bile acids and, as a consequence, the solubility of 
lipids entering the small intestine are reduced (Alonso et al. 
2016). 

However, it seems interesting to look for new ways to 
control the processes occurring in the gastrointestinal tract 
that directly affect the productive qualities of broilers, for 
example, the use of biologically active substances with an 
antibiotic effect (Wagle et al. 2017). A well-known exam-
ple of such a substance is oak bark. Oak bark is a natural 
product that contains at least 8% tannins, gallic and ellanic 
acids and many biologically active substances (Deryabin, 
Tolmacheva, 2015; Fisinin et al. 2018), and these com-

pounds can inhibit quorum sensing (QS), a system of bacte-
rial pathogens (Das and Mehta, 2018). 

However, as it was shown earlier in our previous studies, 
oak bark extract had a serious inhibitory effect on the intes-
tinal biota of poultry (Duskaev et al. 2018b). So, it can be 
used as an alternative to antibiotics that have been banned 
from growing poultry since 2006 (EU). At the same time, 
there is a need to maintain the optimal composition of mi-
croflora, for which probiotic preparations, in particular, 
Lactobifadol, mentioned above, are successfully used 
(Iskhakova, 2016). There are studies that suggest that the 
combined use of plants or their extracts has positive proper-
ties, for example, chicory food powder maintained growth 
rates and improved intestinal microbiota in broiler chickens 
(Khoobani et al. 2020). Similar results were also obtained 
using cow parsnip (Heracleum persicum), flavophosphol-
ipol and probiotics (Javandel et al. 2019), Thymus vulgaris 
and Astragalus membranaceus (Tayeri et al. 2018). 

Based on the foregoing, we suggested that the introduc-
tion of oak bark extract and probiotic (Lactobifadol) can 
increase the protein content in the body of broiler chickens, 
reduce the content of lipid in the blood and body, and im-
prove fatty acid composition in the tissues of broiler chick-
ens. The aim of our study was to study the content of 
chemical elements in the body of broiler chickens, lipid 
content in blood serum, as well as changes in fatty acid 
composition of muscles under the influence of the probiotic 
Lactobifadol and oak bark extract introduced in the diet, 
both separately and used together.  

 

  MATERIALS AND METHODS 
Research object 
The studies were carried out in a vivarium of the Federal 
Research Centre of Biological Systems and Agro-
technologies of the Russian Academy of Sciences on a 
broiler crosses Smena 8 (n=120). For the experiment, 7-day 
broiler chickens were selected (Fisinin et al. 2018), they 
were divided into 4 groups by the method of analogues 
(n=30). During the experiment, all birds were in the same 
conditions. Basic diets (BD) were composed taking into 
account the recommendations of the All-Russian Research 
and Technological Poultry Institute (Fisinin et al. 2009) 
(Table 1). 
 
Experimental design 
According to the experimental design, the control group 
received BD, group I - BD + Quercus cortex extract (1 
mL/kg live weight), group II - BD + probiotic Lactobifadol 
(0.3 g/kg), and group III - BD + oak bark extract (2.5 
mL/kg body weight) + probiotic Lactobifadol (0.3 g/kg of 
live weight). 
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The choice of dosage was determined based on previ-

ously conducted experimental studies of Deryabin and 
Tolmacheva, (2015). Lactobifadol (LLC “BF Komponent”, 
Buguruslan, Orenburg Region) contains a microbial mass 
of lactic acid bacteria Lactobacillus acidophilus LG1-DEP-
VGNKI, dried by a sorption method and Bifidobacterium 
adolescentis B-1-DEP-VGNKI.  
 
Feeding of experimental poultry 
The birds were fed twice a day; feed intake was taken into 
account daily. The poultry keeping and procedures during 
the experiments were in accordance with the instructions 
and recommendations of the Russian regulations (Order of 
the Ministry of Health of the USSR No. 755 as of 
08/12/1977) and “The Guide for Care and Use of Labora-
tory Animals (National Academy Press, Washington, D.C., 
1996)”.  

Every effort has been made to minimize animal suffering 
and reduce the number of samples used. The decapitation of 
the bird under nembutal ether was carried out on the 42nd 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Table 1 Ingredients and nutrient level of basal diets1 

Starter (7-28 days) Finisher (29-42 days) 
Attributes 

Control, I, II, III Control, I, II, III 

  Ingredient composition (%) 
Wheat  49.0 43.0 

Barley  3.1 0.4 

Corn 8.0 25.0 

Soybean meal (46% CP) 23.0 17.0 

Sunflower meal (38% CP) 5.0 10.0 

Sunflower oil 5.0 5.0 

Di-calcium phosphate 1.6 1.4 

Mel stern 0.9 1.5 

Limestone 0.5 0.3 

Salt 0.32 0.22 

DL-methionine 0.18 0.16 

L-lysine  0.35 0.17 

Vitamin-mineral premixa2 2.0 2.0 

  Calculated nutrients  

Metabolizable energy (kkal/100 g) 296.0 302.0 

Crude protein 24.0 19.1 

Methionine + cysteine 0.87 0.79 

Lysine 1.35 0.96 

Calcium 0.95 1.0 

Available phosphorus 0.54 0.48 
Control: basal diet (BD); I: BD + Quercus cortex extract (1 mL/kg live weight); II: BD + probiotic Lactobifadol (0.3 g/kg), and III: BD + oak bark extract (2.5 mL/kg body 
weight) + Lactobifadol (0.3 g/kg of live weight). 
1 Chemical compounds identified in XMS analysis of the oak bark extract in methanol: 1: propantriol-1,2,3*; 2: decane*; 3: 2-furancarboxylic acid*; 4: 1,3,5-triazine-2,4,6-
triamine*; 5: pentadecane*; 6: 2,3-dihydroxypropanal*; 7: butanedioic acid*; 8: 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-one*; 9: 2-amino-9- [3,4-dihydroxy-5-
(hydroxymethyl) oxolan-2-yl] -3Hpurin-6-one*; 10: cyclopentane-1,2-diol**; 11: 1,2: 5,6-diandihydrogalacitol**; 12: 5-hydroxymethylfurfural*; 13: acetylcysteine,-2-
acetamido-3-mercaptopropanoic acid*; 14: 1-methylundecyl ester of 2-propenoic acid**; 15: 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-one**; 16: 1- (2-
hydroxyethyl)-4-methylpiperazine**; 17: 6- (4-hydroxy-6-methoxy-2-methyl-tetrahydro-pyran-3-yloxy)-2- methyl-dihydro-pyran-3-one**; 18: 1,2,3-trihydroxybenzene* 
(pyrogallol); 19: 2-methyl-5-nitro-pyrimidine-4,6-diol**; 20: 4-hydroxy-3-methoxybenzaldehyde* (vanillin); 21: 2-Amino-9- [3,4-dihydroxy-5- (hydroxy-methyl) oxolan-
2-yl] -3Hpurin-6-one*; 22: 1,6-anhydro-β-D-glucopyranose*; 23: 1- (β-D-arabinofuranosyl) -4-O-trifluoromethyl uracil**; 24: 4-hydroxy-3-methoxybenzoic acid** 25 1,6-
anhydro-β-D-glucofuranose*; 26: 4-propyl-1,3-benzenediol* (propylresorcinol); 27: 1,2,3,4,5-cyclohexanepentol*; 28: 4- (hydroxymethyl) -2,6-dimethoxyphenol*; 29: 4- 
(3-hydroxy-1-propenyl) -2-methoxyphenol* (coniferyl alcohol); 30: 9 - [(2R, 3R, 4S, 5R) -3,4-dihydroxy-5- (hydroxymethyl) oxolan-2- yl] -3H-purine-2,6-dione*; 31: 7-
hydroxy-6-methoxy-2H-1-benzopyran-2-one* (coumarin); 32: methyl-α-D-glucopyranoside*; 33: 2H-1-benzopyranon-2* (scopoletin); 34: 2-ethoxy-6- (methoxymethyl) 
phenol** and 35: 3,4,5-trimethoxyphenol** (antiarol). Note: * identified components with the probability of more than 90% and ** identified components with the prob-
ability of less than 90%. 
2 Supplied following per kilogram of diet: vitamin A: 7000 IU; vitamin D3: 800 IU; vitamin E: 9 IU; vitamin K3: 1.1 mg; vitamin B6: 1 mg; vitamin B12: 0.01 mg; vitamin C: 
50 mg; Thiamine: 0.7 mg; Riboflavin: 3.0 mg; Mn: 23 mg; Fe: 17 mg; Zn: 11 mg; Cu: 2.5 mg; I: 0.4 mg and Se: 0.2 mg. 

 
day. 
 
Preparation of oak bark extract  
To prepare the Quercus cortex extract, 50 g of crushed bark 
(dosage form) was put into 500 mL of hot (70 ˚C) distilled 
water, heated in a boiling water bath for 30 minutes, filtered 
(anesthetized filters “White tape”, d 70 mm, “ApexLab”, 
Russia). The filtered extract was analyzed by gas chroma-
tography-mass spectrometry using a GQCMS 2010 Plus 
mass selective detector (Shimadzu, Japan) on an HP-5MS 
column.  

Interpreting the results, GCMS Solutions, GCMS 
PostRun Analysis software (Shimadzu, Japan), a set of 
CAS spectrum libraries (https://www.cas.org), NIST08 
(https: // www. nist.gov), Mainlib 
(http://catalog.mainlib.org), Wiley 
(http://www.sisweb.com) were used. The number of the 
identified components was estimated by a relative value 
(%) correlating the component peak area of the total peak 
area of the extract. 
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Chemical composition of broiler tissues 
The experiment was completed with balance experiments to 
determine the digestibility of feed and the use of nutrients 
in poultry (28). Ammonia in an average sample of poultry 
litter was fixed by 0.1 N. oxalic acid solution (4 mL per 100 
g of litter). At the end of the balance experiment, the sam-
ples were dried at a temperature of 60-70 ˚C and stored in a 
container with a ground lid. According to the daily data on 
the mass of poultry litter and its composition, the loss of 
substances and the assimilated amount of feed were calcu-
lated. 

The chemical composition of broiler tissues after slaugh-
ter was determined by standardized techniques (GOST 
13496.15-97, GOST 51479-99, GOST23042-86, GOST 
25011-81, GOST R 53642-2009), fatty acid composition of 
muscle tissue - using a Crystal-4000 Lux gas chromato-
graph (LLC NPF Meta-Chrom, Russia) and a Lumachrome 
liquid chromatograph (Lum-ex, Russia) (GOST 51486-99). 

 
Hematological parameters of broiler chickens 
Blood samples were collected for biochemical studies in 
vacuum tubes with a coagulation activator (thrombin). 
Blood biochemical analysis was carried out on a CS-T240 
automated biochemical analyzer (DIRUI Industrial Co., 
Ltd, China) using commercial biochemical kits for veteri-
nary medicine DiaVetTest (Russia). 

 
Statistical analysis 
Means of three estimations were presented with their stan-
dard deviation and analysis of variance (ANOVA) was used 
to detect significant differences among means. Treatment 
means were separated using Duncan's Multiple-Range Test 
(DMRT). Correlation coefficient (r) values were estimated 
by using treatment means. P ≤ 0.05 was considered statisti-
cally significant.  
 

  RESULTS AND DISCUSSION 
According to the results of our studies, data on the content 
of chemical elements in the body of broiler chickens were 
obtained; it made it possible to obtain material on the com-
position of the empty body of experimental broilers (Table 
2). The combined introduction of oak bark extract and Lac-
tobifadol into the diet of the studied birds led to a signifi-
cant decrease in dry matter as relating to the control and 
experimental groups, by 13.5%, 16.8% and 12.5%, respec-
tively.  

The additional inclusion of oak bark extract in the diet of 
broiler chickens contributed to increase in protein content 
by 7.3% in group I, relative to the control, its decrease was 
registered in the II and III experimental groups by 4.8% and 
by 4.3%, respectively.  

Compared with the experimental groups, there was a de-
crease in protein in the II and III group by 11.8% and 
11.3%, respectively, relative to Group I. 

Fat level in Group III significantly decreased by 27.9% 
(P≤0.05), relative to control group and by 24.7%, and 
30.2%, respectively, relative to Group I and II. 

Content of minerals in Group I were significantly higher 
by 14.4% (P≤0.05), relative to control, after the comparing 
the experimental groups with each other.  

It should be noted that in experimental groups II and III 
there was a significant decrease of the latter by 12.9% and 
18.3% (P≤0.05), relative to the experimental group I. 

Considering the chemical composition of separate tis-
sues, namely the muscle tissue of an experimental bird, the 
following picture might be seen. So, in group II, the indica-
tors of chemical composition significantly exceeded those 
of the control group: in terms of dry matter by 10.8% 
(P≤0.05) and fat by 45.7% (P≤0.05), the protein level de-
creased by 2.4% (P≤0.05), relative to control. In the ex-
perimental group I, fat content decreased relative to control 
group by 24.5% (P≤0.05) (Table 3). 

Lipids are energy sources, components of bioorganic 
structure, able to regulate the thermal conductivity of cell 
membranes. It is possible to maintain the lipid concentra-
tion within normal limits using probiotic preparations based 
on Lactobacilli, due to their ability to produce hydrolases 
that break down the intramolecular complex of bile acids 
with taurine and glycine. As a result of this process, the 
degree of lipid sorption in the digestive tract is reduced. 
However, the combined administration of a probiotic prepa-
ration and oak bark extract can ambiguously affect the con-
centration of lipid metabolites in blood of broiler chickens. 
Our studies have established that under the influence of oak 
bark extract there was a significant increase by 7.7% 
(P≤0.05) in the level of triglycerides at the end of the ex-
periment, comparing to control. On the 21st day of the ex-
periment, there was a significant increase 2.8 times 
(P≤0.05) in the latter, compared with 7 days of the experi-
ment; there has already been a significant decrease in 
triglycerides 2.3 times (P≤0.05) on the 42nd day compared 
with 21 days of the experimental study (Figure 1). 

The additional inclusion of a probiotic preparation in the 
diet of group II showed a similar picture: so, on the 21st day 
of life it led to a significant increase in triglycerides 2.8 
times (P≤0.05), relative to the 7th day of life; in the final 
period of study the level of triglycerides in blood signifi-
cantly decreased 2.7 times (P≤0.05), comparing to the 21st 
day of the experiment (Figure 2). The combined introduc-
tion of oak bark extract and Lactobifadol into the diet of the 
studied bird contributed to a significant decrease in choles-
terol on the 21st day of life by 16.7% (P≤0.05) and on the 
42nd day by 20.3% (P≤0.05), regarding control.  
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The level of triglycerides in group III also significantly 

decreased on the 21st day of life by 22.4% (P≤0.05), relative 
to the control group. It should be noted that on the 21st day, 
in comparison with the 7 days of life, there was also a sig-
nificant increase in the latter 2.9 times (P≤0.05) and on the 
42nd day, in comparison with 21 days, a significant de-
crease 2.3 times (P≤0.05). 

Triglycerides are esters of glycerol and higher fatty acids. 
In our study, there was a decrease in triglycerides, however, 
all changes were within normal limits. 

Cholesterol is found in all animal cells and is already 
necessary in the very early stages of development. More-
over, its total amount in the body remains approximately at 
the same level under any exogenous influences through the 
body’s homeostasis mechanism. In our studies, the average 
cholesterol level in the experiment did not change signifi-
cantly and was within the limits of physiological norm.  

Considering fatty acid composition of muscle tissue of 
broiler chickens, it should be noted that the additional in-
clusion of a probiotic preparation in the diet of birds contr- 

 
 
 
 
 
 
 
 
 

Table 2 The content of chemical elements in the body of broiler chickens, g/head
Groups 

Item 
Control I  II  III  

629.9±24.4аb Dry matter 728.1±30.1 757.1±57.8 720.2±45.2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ibuted to a significant increase in stearic acid by 28.2% 
(P≤0.05) and arachinic acid by 4.3 times (P≤0.01), relative 
to the control group (Table 4). The additional introduction 
of oak bark extract led to a significant increase in arachinic 
acid 2.7 times (P≤0.05), and the combined administration of 
probiotic and oak bark extract increased stearic acid by 
26.2% (P≤0.05), in relation to the control. 

The content of saturated fatty acids in Group I showed a 
significant decrease in linoleic acid by 13.5% (P≤0.05), and 
in Group II, on the contrary, its increase by 6.0% (P≤0.05), 
relative to the control. In group III only an increase in 
palmitoleic acid by 26.9% (P≤0.05) was registered compar-
ing to the control group. 

We have shown that the increase in the content of unsatu-
rated fatty acids was more pronounced than saturated, it is a 
positive factor in assessing the taste of broiler meat. 

Today, it is known about the positive effect of some me-
dicinal plants on productive and economic indicators in 
growing agricultural poultry, in particular, researchers have 
studied the effect of medicinal herbal mixtures on liver lipid 

Protein 376.9±20.1 406.7±35.6  358.7±24.9  360.9±14.5  
Fat 283.2±8.65 271.1±15.2 292.5±15.6 204.2±9.21аb 
Zola 67.9±3.78 79.3±8.54а 69.0±5.11b 64.8±1.92b 

16.7±0.68аb Energy, mJ 20.3±0.79 20.5±1.41 20.2 ±1.20 
28.9±0.10а 26.6±0.12b Coefficient energy, mJ/kg dry matter 27.8±0.19 27.1±0.28 

Control: basal diet (BD); I: BD + Quercus cortex extract (1 mL/kg live weight); II: BD + probiotic Lactobifadol (0.3 g/kg), and III: BD + oak bark extract (2.5 mL/kg body 
weight) + Lactobifadol (0.3 g/kg of live weight). 
The means within the same row with at least one common letter, do not have significant difference (P>0.05). 

Table 3 The chemical composition of muscle tissue of experimental birds, g in tissues 

Indicator Dry matter Protein  Fat Ash 

Control 253.9±20.5 203.1±16.4 41.2±3.33 9.6±0.78 

I  252.3±27.1 210.9±22.7 31.1±3.34* 10.3±1.11 

II  284.5±23.2* 198.3±16.2* 75.9±6.18** 10.3±0.84 

III 253.3±12.9 195.4±9.93* 48.0±2.44 9.9±0.51 
Control: basal diet (BD); I: BD + Quercus cortex extract (1 mL/kg live weight); II: BD + probiotic Lactobifadol (0.3 g/kg), and III: BD + oak bark extract (2.5 mL/kg body 
weight) + Lactobifadol (0.3 g/kg of live weight). 
** (P≤0.01) and * (P≤0.05).  

Table 4 Fatty acid composition, % 

Groups 
Indicator 

Control I II III 

Non-saturated fatty acids 
Palmitic 18.9±0.23 20.4±0.26 18.1±0.18 18.7±0.21 

Steariс 7.9±0.21 11.0±0.16* 8.3±0.16 10.7±0.22* 

Arachic 0.3±0.22 1.3±0.23** 0.8±0.14* 0.5±0.20 

Gondoinic 1.4±0.17 1.3±0.27 1.2±0.21 1.1±0.22 

Saturated fatty acids 
Palmitoleic 1.9±0.21 1.9±0.20 2.2±0.21 2.6±0.27* 

Oleic 33.9±0.22 32.4±0.26 31.6±0.23 33.5±0.25 

Linoleic 34.2±0.21 29.6±0.23* 36.4±0.24* 32.5±0.20* 

Linolenic 1.4±0.10 1.9±0.18 1.9±0.20 1.3±0.15 
Control: basal diet (BD); I: BD + Quercus cortex extract (1 mL/kg live weight); II: BD + probiotic Lactobifadol (0.3 g/kg), and III: BD + oak bark extract (2.5 mL/kg body 
weight) + Lactobifadol (0.3 g/kg of live weight). 
** (P≤0.01) and * (P≤0.05).  
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metabolism and antioxidant status of body (Schiavone et al. 
2008; Shokraneh et al. 2016). 

 
 
 
 
 
 
 
 
 
 

 
Figure 1 The dynamics of cholesterol level in blood serum of broiler 
chickens 
a, b P ≤ 0.05 compared with 7 and 21 days of life. 
* (P≤0.05). 

 
 
 
 
 
 
 
 
 
 
 

Figure 2 The dynamics of triglycerides level in blood serum of broiler 
chickens 
 

It is worth noting that poultry meat is a valuable product 
and has many beneficial nutritional properties, among 
which low lipid content and relatively high polyunsaturated 
fatty acids are worth noting (İnci and Ayaşan, 2019). 

Thus, in the studies of Starcevic et al. (2015), it was 
noted that experimental groups received supplements con-
taining polyphenols; the researchers also observed an in-
crease of protein in the pectoral muscle of poultry.  

Metabolites of phenolic compounds (tannins and other 
substances), including those contained in Quercus cortex 
extract, have antioxidant properties (Elansary et al. 2019; 
Skrypnik et al. 2019), which could affect the fatty acid pro-
file of muscle tissue. 

In our study, we noted a decrease in cholesterol levels in 
all experimental groups on day 42. These data are consis-
tent with the results obtained by Hajhashemi et al. (2014) 
that reported that essential oil of cow parsnip increases 
high-density lipoprotein (HDL) levels and lowers low-
density lipoprotein (LDL) levels in animals. However, the 
mechanism by which LDL levels are reduced after phytoex-
tracts are added remains unclear.  

 

Perhaps herbal supplements can lower LDL by inhibiting 
intestinal cholesterol absorption through a mechanism simi-
lar to ezetimibe (Sweeney and Johnson, 2007; Hajhashemi 
et al. 2014). In addition, the addition of Heracleum persi-
cum in the above studies with a concentration of 0.5% and 
0.75% significantly reduces plasma glucose, which indi-
cates optimal pancreatic function in combination with food 
intake. In addition, the fact is known that bacteria in probi-
otics can lower cholesterol, this ability comes from anticho-
lesterol substances produced by bacteria that inhibit choles-
terol-producing enzymes, and cholesterol levels also de-
crease because bacteria absorb a certain amount of choles-
terol during growth into cells (Sinurat et al. 2009). 

In addition, the results of our study are consistent with 
data from Hasibuan et al. (2019), according to which the 
introduction of probiotics, Javanese turmeric and plant ex-
tract of breadfruit leaves into broiler diet increased produc-
tivity and lowered cholesterol, but did not affect the levels 
of raw protein in broilers. There is also an opinion 
(Tugiyanti and Susanti, 2017) that the more active antioxi-
dants are in the feed, the more they can maintain protein 
levels, which can explain the increase in protein in the 
group treated with oak bark extract. 

Thus, it is worth considering that it is likely that some of 
biologically active substances contained in plant extracts 
and performing protective functions of plant tissues can 
have an ambiguous effect on animal organism (Ayaşan, 
2013), in particular, on such important processes as an ex-
change of protein and fat in the body. 

 

In addition, the following fact is important: as part of di-
ets, microelements interact with each other in the composi-
tion of broiler diets (Mondal et al. 2010). The property of 
tannins to bind to enzymes is known, and differences in the 
chemical structure of these polyphenols can affect such 
interactions (Hofmann et al. 2006) and, therefore, meta-
bolic processes that change during different periods of 
poultry rearing. At a certain dose, tannins have a positive 
effect on productivity (Schiavone et al. 2008). The study 
showed that during the experiment, fluctuations in the di-
gestibility of substances over the growing periods were 
observed (Bagirov et al. 2018). 

Also, the positive effects of combining probiotic with 
plant extract noted in our study can be potentiated by the 
fact that plant extracts have antimicrobial, anticoccidial and 
fungicidal or antioxidant properties. The antimicrobial ef-
fect of essential oils is explained by their lipophilic nature 
(Camele et al. 2019), due to which essential oils can sup-
press pathogenic bacteria by penetrating the cell or destroy-
ing the bacterial cell membrane. At the same time, the addi-
tion of a probiotic promotes colonization of the intestine 
with normal microflora, which contributes to an increase in  
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the immune status and digestibility of nutrients in the intes-
tine of the bird, which ultimately leads to an increase in 
feed conversion and an improvement in carcass slaughter 
quality. 

 

  CONCLUSION 

Thus, we have shown that the use of oak bark extract in the 
diet of broiler chickens, both separately and in conjunction 
with probiotic (Lactobifadol), had a positive effect on the 
lipid content in blood serum of broilers, and a decrease of 
fat content in the carcass of broiler chickens. It was the 
most pronounced with the combined use of the extract and 
probiotic. Thus, our hypothesis presented above was con-
firmed by research on broiler chickens, where the combined 
administration of oak bark extract and probiotic drug Lac-
tobifadol contributes to a significant decrease in cholesterol 
by 20.3% (P≤0.05) and lipids by 27, 9% (P≤0.05), com-
pared with the control group. This study has an applied 
significance. So, it is known that selecting certain additives, 
it is possible to change the lipid concentration of broiler 
carcasses and lipid peroxidation indices during meat stor-
age, since the compounds that make up the extract also 
have antioxidant properties. All this allows us to ensure a 
better taste of meat and a long shelf life. 
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