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IMPACT OF DIHYDROQUERTETIN ON MEAT PRODUCTIVITY  

OF THE COBB-500 BROILER CHICKEN 

 

Abstract: the research is devoted to the study of the impact of Dihydroquercetin dietary supplement in 

the composition of concentrate feed on the parameters of meat productivity of broiler chickens. The obtained 

results indicate that the increase in the live weight of the chickens who received dihydroquercetin in addition 

to the basic diet was 11.91-32.78% ahead of the control peers. For 40 days of broiler raising, in experimental 

groups with the addition of dihydroquercetin, they had a live weight of 15.22-50.51% more. From the 

beginning of fattening and up to 40 days of age, the indicators of absolute and average daily gains had a stable 

tendency to increase, then a decrease in the intensity of growth of chickens was observed. The use of 

dihydroquercetin in feeding broiler chickens predictably reflected the regularity of changes in live weight, 

which was traced by the dynamics of absolute and average daily gains throughout the fattening period. The 

greatest efficiency of the preparation was noted at the beginning of the experiment, which indicates a positive 

corrective effect of the antioxidant on metabolism and an increase in the level of assimilative processes in the 

body of broilers. Till 10 days of age, the chickens of the experimental groups receiving dihydroquercetin had 

higher rates of relative growth, which shows their better adaptation to the experimental conditions. This is 

objectively indicated in the value of this parameter, depending on the level of antioxidant addition to poultry 

rations. The magnitude and nature of changes in the relative gain in live weight of broilers with longer raising 

until 60 days of age indicate its inexpediency - even when using the dihydroquercetin, due to the unprofitability 

of its further use, and not recoupment of costs for the acquisition. 

Key words: broiler chickens, dietary supplement, dihydroquercetin, live weight, absolute gain, average 

daily gain, relative gain. 

 

Introduction. One of the most acute tasks 

facing the agro-industrial complex of the Russian 

Federation and the Republic of Kazakhstan within 

the framework of the Eurasian Economic Union is 

to increase production and improve the quality of 

livestock products. In the context of raw materials 

shortage on the EAEU internal market, one of the 

priority areas in solving the set objectives is the 

development of poultry farming. 

In the global structure of production, poultry 

meat still occupies a leading position [1]. 

The deterrent for the realization of the genetic 

potential of poultry productivity are the low quality 

of feed, the presence of infectious agents, the 

inadequacy of microclimate and housing conditions 

(increased density of stocking), the use of 

antibiotics and disinfection, stressful situations 

(vaccinations, transportation) [2]. 

To reduce the negative impact of adverse 

factors, various biologicals are used, the application 

of which can be an environmentally friendly method 

in the prevention of negative effects on the bird's 

body [3]. 

With intensive selection for meat content, the 

body changes the metabolism and technological 

parameters of meat (structure, color, water-holding 

capacity, consistency, chemical composition, 

distribution of fat, taste, and aroma, losses during 

heat treatment). Therefore, there is an objective 

necessity for the development and implementation 

of methods to reduce the qualitative and quantitative 

losses of meat products [4, 5]. 

Modern technologies in poultry farming are 

based on the production of competitive, 

environmentally friendly products with the 

maximum use of the biological reserves of poultry. 

The world experience of countries with developed 
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poultry farming shows that the formation of the 

quality of meat products begins with rearing and is 

controlled at all parts of the trophological chain 

"from farm to counter" [6]. 

Modern biotechnology centers make it possible 

to obtain various biologically active preparations 

available for use, and the application of substances 

of natural origin is of greatest interest. 

One of them is a natural antioxidant of 

vegetable origin - dihydroquercetin. The possibility 

of its widespread use in the food industry is 

confirmed by studies carried out at the I.M. 

Sechenov Moscow Medical Academy. It has been 

established that this antioxidant is non-toxic, 

physiologically harmless to human health, does not 

impart any foreign taste or odor to products, and 

does not change their color when used. The 

substance is resistant to temperature (from - 50 to 

+180 °C), mechanical influences, and processes 

occurring during the manufacture of products, that 

is, it meets all the requirements for all food additives 

in general and, in particular, for antioxidants. This 

is an important aspect for the consumer, and the 

manufacturer, at the same time, gets the opportunity 

to develop products of guaranteed quality, taking 

into account unforeseen technological situations [7, 

8]. 

In this regard, research on the effect of the 

dihydroquercetin natural biologically active 

antioxidant supplement on the growth and meat 

productivity of poultry is very relevant. 

Research methods. The studies were 

performed on broiler chickens of the Cobb-500 

cross in the production conditions of OOO 

Zverokhozyaistvo Kiznerskoye. For the farm-scale 

trial, 40 chickens of day-old broiler chickens of the 

COBB-500 cross with an average live weight of 

39.8±0.13 g were selected, and from them, 

according to the principle of analogues, four groups 

of 10 birds each were formed. All chickens, 

according to the trial periods, received the main diet, 

which consisted of starter, growth, and finishing 

compound animal feedstuffs used at the poultry 

farm. 

Broiler chickens were fed with compound feed, 

following the originator's recommendations for this 

cross. In terms of energy nutrition and nutrient 

content, they were the same and differed between 

groups in the amount of supplement added. The 

chickens of the control group received only 

compound feed (the main diet), the second 

experimental group received the additional 

antioxidant supplement Dihydroquercetin (DHQ) in 

an amount of 0.5 g per 100 g of compound feed, the 

third group - 0.75 g per 100 g of compound feed, 

and the IV - 1 g per 100 g of compound feed (tab. 

1). 

 
Table 1 - Scheme of farm-scale trial 

Groups Number of birds Trial scheme 

I – К 10 Full diet compound feed (FDCP) 

II– О 10 (FDCP) + 0.50 g DHQ \ 100 g of compound feed 

III– О 10 (FDCP) + 0.75 g DHQ \ 100 g of compound feed 

IV– О 10 (FDCP) + 1.00 g DHQ \ 100 g of compound feed 

 

The duration of the experiment was 40 days, 

and to clarify the efficiency of prolonging the 

duration of the feeding period, it was extended to 60 

days. Broiler chickens were raised floor standing, 

temperature and light conditions, air humidity, 

feeding, and watering areas of the poultry during the 

experiment corresponded to the recommended 

standards of VNITIP [7, 8]. 

To study the impact of dihydroquercetin on the 

growth and meat productivity of broiler chickens, 

during the trial, the changes in their live weight, 

absolute and average daily gains, and safety were 

assessed. Every ten days, the entire livestock was 

weighed using electronic scales, in the morning 

before feeding; absolute and relative growth was 

determined by calculation; safety - by daily 

counting of dieoff. 

Research results. At the beginning of the trial, 

the chickens practically did not differ in live weight, 

this indicates the uniformity of the formed groups 

(table 2). 

The results of weekly weighing of broiler 

chickens from the control and experimental groups 

objectively indicate that the addition of antioxidants 

has a significant effect on the increase in live 

weight, but its effectiveness manifests itself in 

different ways - depending on the growing period 

and the dosage of dihydroquercetin. 

The most significant expression of the 

stimulating effect of the preparation on the change 

in the weight of broilers has been already noted in 

the first decade of rearing chickens in the 

experimental groups. Relative to the control peers, 

they showed superiority in live weight: at the level 

of dihydroquercetin 0.5 kg/100 kg of compound 

feed, it was 1.21 times (P<0.001), 0.75 kg/100 kg - 

1.4 times (P<0.001), and at the level of 1 kg/100 kg 

- 2.2 times (P<0.001). In the subsequent periods of 

rearing broiler chickens up to 40 days of age, the 
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effect of the drug remained with the same pattern, 

but had a less effect. The increase in the live weight 

of chickens in the experimental groups that received 

the addition of dihydroquercetin was significantly 

greater than in the control. In general, for 40 days of 

broilers growth in groups with different content of 

dihydroquercetin additive in the feed, they had a 

live weight by 15.22% (P<0.001) - in group II (0.5% 

of the drug), by 19.72% (P<0.001) - in group III 

(0.75% of the drug) and by 50.51% (P<0.001) - in 

group IV (1% of the drug) greater, respectively. 

Further broiler rearing, up to 60 days of age, showed 

a less significant, but positive impact of the 

antioxidant supplement on the difference (P<0.001) 

in live weight compared to the control - 1.1; 1.2 and 

1.3 times, respectively, and indicates the 

inexpediency of increasing the duration of poultry 

feeding.  

Absolute gain is an indicator determining the 

intensity of growth for a specific time, it 

characterizes the differences between chickens in 

terms of the increase in live weight over some time. 

The absolute gain reflects the intensity of changes 

in live weight indicators from period to period 

within the studied time interval. Each level of the 

time series is compared with the immediately 

preceding one (Table 2). 

 

Table 2 - Dynamics of the absolute gain of broiler chickens, g 

Period, days I – К II– О III– О IV– О 

1-10 64.29±2.22 86.50±4.81*** 106.10±9.70*** 188.50±5.92*** 

10-20 268.00±14.30 289.10±10.78 304.60±4.67* 309.10±3.82* 

20-30 377.43±26.85 433.20±21.73 450.50±22.09 654.80±26.38*** 

30-40 811.71±17.08 955.11±9.73*** 969.00±15.74*** 1088.20±23.18*** 

40-50 1001.00±11.47 1100.22±28.07 1115.40±23.05*** 1118.40±22.14*** 

50-60 1076.43±29.47 1173.00±16.16* 1195.90±24.53** 1363.30±29.01*** 

1-60 3598.86±44.36 4032.44±56.68*** 4141.30±58.59*** 4791.30±54.79*** 

Notes: *- Р<0.05, **- Р<0.01, ***- Р<0.001 

 
The dynamics of the absolute gain in broiler 

chickens had a steady tendency to increase the value 

of this indicator during their rearing. If at the 

beginning of fattening the increase in their live 

weight was at the level of 64.29-188.5 g (period 1-

10 days), in the second decade it amounted to 268-

309.1 g. Further, the weight of poultry increased in 

21-30 days by 1.4-2.13 times, then by 1.7-2.2 times 

(period 31-40 days), and subsequently, a decrease in 

the growth rate of chickens is observed. 

The analysis of the experiment results shows 

that the addition of dihydroquercetin to the diets of 

broilers of the II-IV experimental groups 

contributes to a positive difference in this indicator, 

relative to the control, during all periods of growth. 

So, if in the first decade of feeding the experimental 

chickens, their growth exceeded the control mates 

by almost 1.4-2.9 times, then by 40-days-old age 

already by 1.2-1.7 times. Longer rearing of broilers 

also confirmed its ineffectiveness, since in terms of 

absolute gain in live weight they exceeded control 

chickens only by 9.91-11.73% - in the period 41-50 

days of age and by 8.97-26.65% - in the period 51 -

60 days of age. Consequently, the broiler feeding 

period can be considered optimal if it does not 

exceed 40 days. 

Average daily gains of broiler chickens, during 

the experiment, predictably reflected the pattern 

traced by the dynamics of the absolute weight gain. 

It was found that the value of the studied parameter 

increases in chickens throughout the entire period of 

the trial (fig. 1). 

 

 
Figure 1 – Variations in relative growth, % 

О-II О-III О-IV I - К%

day
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Broilers of the II-IV experimental groups 

received dihydroquercetin as an additive to the diet, 

showed higher average daily gains in live weight, 

compared with chickens in the control. The greatest 

efficiency of the preparation is manifested from a 

period of 31-40 days. Birds up to 10 days of age 

outpaced the control mates in average daily gain by 

6.97 g (P<0.001). By the age of 40 days, the 

experimental chickens were superior in this 

indicator to the control ones, respectively by 14.34 

g (P<0.001) in group II, by 15.73 g (P<0.001)  in 

group III, and 27.65 g (P<0.001) ) in group IV. It is 

noted that the productive effect of dihydroquercetin 

reflects a similar trend in the absolute increase in 

live weight (Table 2). This probably indicates that 

by the age of 40 days the chickens practically reach 

the maximum meat condition and their ability for 

intensive growth reduces.  

In general, over the trial, the number of poultry 

groups that received the preparation had a higher 

average daily gain, compared to the control, 

exceeding by 12.05%; 15.07%, and 33.13% 

(P<0.001), respectively, and describes the positive 

corrective effect of the antioxidant on metabolism 

and an increase in the level of assimilation processes 

in the body of broilers. 

The analysis of the obtained results 

demonstrates that the relative growth of broilers is 

in an inverse relationship with the absolute weight 

gain, which indicates a reduction in the growth 

energy of chickens with age (Table 3). 

The addition of dihydroquercetin provided 

higher relative growth rates of chickens in the 

experimental groups up to 10 days of age. This is 

noticeably manifested in the value of the indicator, 

depending on the level of antioxidants in poultry 

diets. So, the broilers of the second experimental 

group added more intensively to the mass by 

16.04% (P<0.001), relative to the control group, the 

third - by 26.16% (P<0.001), and the fourth - by 

56.79% (P<0.001). 

 

Table 3 - Change in relative gain,% 

Period, days I – К II– О III– О IV– О 

1-10 89.33±1.91 103.66±2.86*** 112.70±4.20*** 140.06±1.44*** 

10-20 112.29±1.84 106.75±2.41 102.91±2.72* 80.79±1.04*** 

20-30 67.32±4.62 68.58±3.45 66.72±3.36 75.57±2.59 

30-40 70.39±2.19 72.30±0.35 69.92±0.55 60.60±2.22** 

40-50 48.56±0.54 46.79±0.60* 45.92±0.52** 38.49±0.90*** 

50-60 34.69±0.64 33.67±0.38 33.38±0.53 32.83±0.45* 

1-60 195.68±0.04 196.15±0.04*** 196.22±0.03*** 196.71±0.03*** 

 

In subsequent periods, the impact of 

dihydroquercetin on the growth energy of chickens 

is leveled. Consequently, the addition of the drug to 

the composition of poultry compound feed does not 

have an obvious effect on the value of the relative 

increase, but it certainly contributes to better 

adaptation of the chickens of the experimental 

groups to the experimental conditions in the initial 

period. 

The data on the productivity of birds, in 

connection with the use of the Dihydroquercetin 

during their rearing, allowed us to analyze the main 

zootechnical indicators of the effectiveness of 

rearing broiler chickens (Table 4). 

At the beginning of the experiment, the live 

weight at the day-old age of broiler chickens of all 

groups did not differ. The results obtained indicate 

that the inclusion of the drug "Dihydroquercetin" in 

their diet significantly affected the difference in the 

live weight of chickens in the experimental groups. 

So, at the age of 40 days, this indicator in the third 

experimental group was 16.51% more, and in the 

fourth - by 33.56%, relative to the control. 

 
Table 4 - Impact of the preparation on the efficiency of rearing broiler chickens 

Indicators 
Groups 

I – К II– О III– О IV– О 

Accepted for raising, birds 10 10 10 10 

Raising period – 40 days 

Average live weight of a day-old chicken, g 40.00 39.70 39.70 40.10 

Average live weight of 1 bird of a 40-day-old chicken, g 1561.14 1798.78 1869.90 2349.70 

Feed consumption for 1 bird during the feeding period, g 2945 2959.73 2967.09 2974.45 

Feed conversion for 40 days of feeding, g 1.94 1.68 1.62 1.29 

Productivity index, units 140.82 240.91 288.56 455.37 

Raising period – 60 days 
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Average live weight of 1 bird of a 60-day-old chicken, g 3638.57 4072.00 4181.20 4831.40 

Feed consumption for 1 bird during the feeding period, g 6145.00 6175.73 6191.09 6206.45 

Feed conversion for 60 days of feeding, g 1.71 1.53 1.49 1.30 

Productivity index, units 248.25 399.22 467.70 619.41 

Preservation, % 70.00 90.00 100.00 100.00 

 
The profitability of broiler growing depends on 

the feed cost per 1 kg of live weight gain. The lowest 

feed costs during the entire rearing period were 

noted in chickens of the III and IV experimental 

groups - they were less than in the control group, 

respectively, by 12.87 and 23.98%. 

The efficiency of poultry meat production of 

broiler chickens can be objectively judged by the 

index of productivity, which reflects such important 

indicators as live weight, preservation, and feed 

costs. It is known that the average values of the 

index are in the range of 190-210 units, from 211 to 

230 - good and over 230 - excellent. In the 

experimental groups, it was 399.22-619.41 units for 

the entire rearing period, which is 150.97-371.16 

units exceeds the data obtained for the chickens of 

the control group, and the best result was noted in 

broilers of the IV experimental group. 

The obtained results allow suggesting that a 

rise in the productivity index and a reduction in feed 

consumption for obtaining a gain unit reflect the 

positive impact of the antioxidant additive and its 

level of administration. 

Throughout the trial period of rearing, the 

mortality of broiler chickens of the III and IV 

groups was not recorded, while in the control group 

it was 70%, which allows us to indirectly judge the 

effect of the antioxidant on increasing resistance in 

poultry. 

In such a way, we can note the positive effect 

of the Dihydroquerctin antioxidant drug on the 

zootechnic parameters of raising broiler chickens. 

At the same time, it was objectively established that 

the best results were obtained when using the 

biologically active substance Dihydroquercetin at a 

dose of 1.00 g/100 g of compound feed in broiler 

chickens of the IV group. 

Conclusion. Thus, the conducted studies allow 

us to assert that the most effective was the raising of 

broiler chickens of III-IV groups, and the best result 

was in the poultry group that received 1 g of 

dihydroquercetin per 100 g of feed, which gives 

grounds to consider this level to be optimal. It was 

found that a longer raising (up to 60 days of age) 

indicates its inexpediency and even with the use of 

the dihydroquercetin, due to the unprofitability of its 

further application, and the low return on costs for 

the purchase of the additive. 
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ДИГИДРОКВЕРЦЕТИННІҢ CROSSACOBB-500 БРОЙЛЕР  

ТАУЫҚТАРЫНЫҢ ЕТ ӨНІМДІЛІГІНЕ ӘСЕРІ 

 

Аннотация: зерттеулер қоспа жем құрамындағы «Дигидрокерцетин» биологиялық белсенді 

қоспасының бройлер тауықтарының ет өнімділігінің көрсеткіштеріне әсерін зерттеуге арналған. 

Алынған нәтижелер негізгі тамақ мөлшеріне қосымша дигидрокерцетин алған тауықтардың тірі 

салмағының артуы өзімен жастастарының бақылауынан 11,91-32,78%-ға асып түскендігін көрсетеді. 

Бройлерлерді өсірудің 40 күндік кезеңінде дигидрокерцетин қосылған тәжірибелі топтарда олардың 

тірі салмағы 15,22-50,51%-ға көп болды. Бордақылау басталғаннан бастап 40 күнге дейін абсолютті 

және орташа тәуліктік өсу көрсеткіштері тұрақты өсу үрдісіне ие болды, содан кейін тауықтардың өсу 

қарқындылығының төмендеуі байқалды. Бройлер тауықтарын тамақтандыруда дигидрокерцетинді 

қолдану бордақылау кезінде абсолютті және орташа тәуліктік өсу динамикасында байқалатын тірі 

салмақтың өзгеру заңдылығын алдын-ала көрсетті. Препараттың ең жоғары тиімділігі тәжірибенің 

басында байқалды, бұл антиоксиданттың зат алмасуға оң түзетуші әсерін және бройлер ағзасындағы 

ассимиляция процестерінің деңгейін жоғарылатуды көрсетеді. 10 күндік жасқа дейін дигидрокерцетин 

алған тәжірибелі топтардың балапандары салыстырмалы түрде жоғары өсімге ие болды, бұл олардың 
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тәжірибе жағдайларына жақсы бейімделуін сипаттайды. Бұл құстың тағам мөлшеріне антиоксидантты 

енгізу деңгейіне байланысты осы көрсеткіштің мөлшерінің өсуінде объективті түрде көрінеді. 60 

күндік жасқа дейін ұзақ өсіру кезінде бройлерлердің тірі салмағының салыстырмалы өсуі бойынша 

өзгерістердің мөлшері мен сипаты дигидрокерцетин препаратын қолданған кезде де, оны одан әрі 

қолданудың тиімсіз болуына және сатып алу шығындарының өтелмеуіне байланысты оның 

орынсыздығын көрсетеді. 

Жалпы, тәжірибе барысында жоғары зерттелген көрсеткіштер III-IV тәжірибелі топтардың 

бройлер тауықтарында байқалды, ең жақсы нәтиже 1 г/100 г жем деңгейінде дигидрокерцетин 

қоспасын алған құс тобында көрінді, бұл оны оңтайлы деп санауға мүмкіндік береді. 

Түйін сөздер: бройлер тауықтары, бииологиялық белсенді қоспалар, дигидрокерцетин, тірі 

салмақ, абсолютті өсім, орташа тәуліктік өсім, салыстырмалы өсім. 
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ВЛИЯНИЕ ДИГИДРОКВЕРЦЕТИНА НА МЯСНУЮ ПРОДУКТИВНОСТЬ  

ЦЫПЛЯТ-БРОЙЛЕРОВ КРОССА КОББ-500 

 

Аннотация:  исследования посвящены изучению влияния биологически активной добавки 

«Дигидрокверцетин» в составе комбикорма на показатели мясной продуктивности цыплят-бройлеров. 

Полученные результаты свидетельствуют, что увеличение живой массы цыплят, получавших 

дополнительно к основному рациону дигидрокверцетин, опережало контрольных сверстников на 

11,91-32,78%. За 40-дневный период выращивания бройлеров в опытных группах с добавкой 

дигидрокверцетина они имели живую массу на 15,22-50,51% больше. С начала откорма и до 40-

дневного возраста показатели абсолютного и среднесуточного приростов имели устойчивую 

тенденцию к возрастанию, затем наблюдалось снижение интенсивности роста цыплят. Использование 

дигидрокверцетина в кормлении цыплят-бройлеров предсказуемо отразило закономерность изменений 

живой массы, прослеживаемую по динамике абсолютного и среднесуточного приростов на 

протяжении откорма. Наибольшая эффективность препарата отмечена в начале опыта, что 

свидетельствует о положительном корректирующем влиянии антиоксиданта на метаболизм и 

повышение уровня ассимиляционных процессов в организме бройлеров. До 10-дневного возраста 

цыплята опытных групп, получавших дигидрокверцетин, имели более высокие показатели 

относительного прироста, что, очевидно, характеризует лучшую их адаптацию к условиям опыта. Это 

объективно отражается в величине данного показателя, в зависимости от уровня введения 

антиоксиданта в рационах птицы. Величина и характер изменений по относительному приросту живой 

массы бройлеров при более длительном выращивании до 60-дневного возраста свидетельствуют о его 

нецелесообразности – даже при использовании препарата дигидрокверцетина, ввиду нерентабельности 

его дальнейшего применения, и неокупаемостью затрат, на приобретение. 

В целом, более высокие изучаемые показатели в течение опыта отмечены у цыплят-бройлеров 

III-IV опытных групп, наилучший результат проявился в группе птицы, получавшей добавку 

дигидрокверцетина на уровне 1 г/100 г корма, что позволяет считать его оптимальным. 

Ключевые слова: цыплята-бройлеры, биологически активная добавка, дигидрокверцетин, 

живая масса, абсолютный прирост, среднесуточный прирост, относительный прирост. 
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