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With the high degree of intensification of livestock and 

poultry breeding, factors such as high-density feeding, lack of 
exercise, and poor ventilation have reduced the immunity of 
livestock and poultry, and their production performance has 
been seriously affected (Liu Changxiao et al., 2017). 
Unfortunately the use of antibiotics has become the guarantee 
for the sustainable development of large-scale agricultural 
sector. The long-term or irregular use of antibiotics has led to 
increasingly serious problems such as bacterial resistance, 
normal flora imbalance in animal intestines, and drug residues 
in livestock and poultry products, posing a serious threat to 
human health and the ecological environment (Cheng Guyue et 
al., 2014). Therefore, seeking eco-green antibiotic substitutes is 
an urgent task in the post-antibiotic era. In recent years, plant 
extracts have attracted much attention in the research of 
antibiotic substitutes because of their safety, high efficiency, no 
residue, no drug resistance, natural antioxidant and other 

advantages. Studies have shown that feeding healthy animals 
with plant extracts as additives can stimulate animal feeding, 
improve the antioxidant function and immunity of livestock and 
poultry, and promote the healthy growth of poultry, thereby 
improving economic efficiency (Jin Lizhi et al., 2010).  

1 Plant extracts 
Plant extracts are active substances extracted from 

plants, using plants as raw materials, according to the different 
characteristics of the biologically active substances of different 
plants, according to the needs of the use of the extract, through 
physical and chemical extraction and separation methods, to 
obtain a certain part of the plant. A product formed by one or 
more active ingredients without changing the structure of the 
active ingredients. The extraction and separation can be done 
by supercritical CO2 extraction (Gu Renyong et al., 2006). The 
promoting effect of plant extracts in animal breeding may be 
manifested as activating feed intake, promoting secretion of 
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digestive juice, stimulating immunity, antibacterial, anticoccidial, 
deworming, antiviral, etc., especially anti-oxidant activity. A large 
number of studies have shown that astragalus, licorice, 
rosemary, rhubarb, olive oil, anti-dysentery, sage, sesame, 
garlic, ginger, honeysuckle, wolfberry, liangmianzi, schisandra, 
green bamboo, bitter bamboo, green bamboo, etc. A variety of 
plant extracts have antioxidant capacity (Economou et al. 1991, 
Liu Shide et al. 2003, Shi Donghui et al. 2010, Liu Shuxing et al. 
2007). Plant extract additives have positive effects on poultry 
welfare, growth performance, nutrition and energy utilization, 
which is the reason for their widespread use. 

2 Antioxidant research of plant extracts 
2.1 In vitro antioxidant research of plant extracts 
There are many methods for evaluating the in vitro 

antioxidant activity of plant extracts. Zhao Yanhong et al. (2009) 
used the Prussian blue method, the phenanthroline-Fe2+ 
oxidation method, the light riboflavin-nitrogen blue tetrazolium 
method and the DPPH-method to compare . The antioxidant 
capacity of several common plant materials was evaluated in 
vitro, and the results showed that the antioxidant capacity of 
different plants is quite different. Wu Yinghua et al. (2014) used 
aluminum chloride colorimetric method and Folin-Ciocalteu 
method to determine 7 plant extracts of ginger root, guava leaf, 
guava seed, orange peel, sesame seed coat, rice bran and 
wheat germ in different solvents. The amount of total 
polyphenols and total flavonoids in the plant extracts, and the in 
vitro antioxidant activities of these 7 plant extracts were 
compared. The results of the study showed that the same plant 
was extracted with different solvents, and the antioxidant 
activities of the plant extracts were quite different. The total 
flavonoids in plant extracts are the highest in ginger root and the 
lowest in guava seed. Common methods include rancidity test 
and particulate peroxidation. The rancidity test is mainly used to 
select fat-soluble antioxidants. The antioxidant factor (AF) value 
is used to indicate the antioxidant capacity. The higher the AF 
value, the stronger the antioxidant capacity, while the particulate 
peroxidation is to choose water-soluble antioxidants. Zheng Wei 
(2001) and others measured the total phenol content and 
antioxidant activity of various plant extracts, and found that the 
total phenol content and the strongest antioxidant activity in the 
long-flowered mint, followed by oregano, the lowest is Aloe. 
They also measured the content of phenolic compounds in 
these plant extracts, and found that sage, oregano, long-
flowered gray mint, and thyme contained the highest rosmarinic 
acid content, while rosemary had the highest carnosic acid 
content. The highest, the vanillic acid content in these plant 
extracts is low. These in vitro studies have proved that plant 
extracts have antioxidant capacity, laying a foundation for plant 
extracts to replace antibiotics as safe antioxidants in the future. 

2.2 In vivo antioxidant research of plant extracts 
Some scholars have discovered in the study of the 

effect of plant extracts on chickens that it may be due to the 
antioxidant components in plant extracts entering the circulatory 
system of chickens, transported through the blood to the 
tissues, and then stored in the tissues, thereby exhibiting anti-
oxidant properties. Oxidation capacity (Slavomir et al., 2008, 
Botsoglou et al. 2002) studied how oregano grass extract can 
exert antioxidant effects in muscle and abdominal fat. The main 
reason is that the antioxidant components in oregano grass 
extract enter the cell membrane, indicating that the plant extract 
is protective Antioxidant ingredients of glutathione bind to the 

cell membrane and then play a role. Zhang Guizhi et al. (2007) 
compared the antioxidant components of plant extracts and 
found that the antioxidant activity of plant extracts is closely 
related to the structure of the active ingredients. The increase in 
hydroxyl groups at positions 5, 7, and 8 on the «A» ring can 
increase antioxidant activity to varying degrees ability. It is 
generally believed that the hydroxyl groups on the benzene ring 
of the thymol structure provide hydrogen ions for the free 
radicals generated in the first step of fat oxidation to delay the 
peroxidation process. This may be the reason for the high 
antioxidant activity of thymol. 

3 Antioxidant mechanism of plant extracts 
In the process of animal growth and evolution, it has 

formed a set of antioxidant mechanisms in the body. Under 
normal physiological conditions, the body's oxidative system 
and antioxidant system are in a dynamic balance. An 
appropriate amount of free radicals can catalyze the catabolic 
reactions in the body. However, under abnormal physiological 
conditions in animals, the body will produce a large number of 
excess free radicals, and the existence of a large number of free 
radicals will break this dynamic balance. Free radicals have a 
very strong oxidizing ability, which will cause the body's 
macromolecular substances to produce peroxidation through 
oxidation, which will cause oxidative damage to the body and 
cause various diseases in the animal body. Therefore, excess 
free radicals must be removed in time, O2- is the first free 
radical in active oxygen, OH- is the free radical that causes lipid 
peroxidation, DPPH- is a relatively stable free radical, belonging 
to the aromatic free radical. Therefore, the ability to scavenge 
these free radicals can be used to evaluate the antioxidant 
activity of plant extracts (Aruoma et al. 1993, Mark et al. 1999, 
Brand et al. 1995). 

Plant extracts can reduce oxidative damage caused by 
free radicals. Their main active ingredients are polyphenols, 
flavonoids, vitamins, alkaloids, peptides, etc. Many studies have 
proved the antioxidant effects of these active substances on 
animals, and the antioxidant components of plant extracts 
cooperate with each other to exert their antioxidant effects 
(Milos et al., 2004). Tan Yuxin et al. (2010) gave a brief 
description of these active ingredients in plant extracts, showing 
that these active ingredients have good antioxidant effects. 
Their antioxidant mechanisms mainly include: reaction with 
excess free radicals; promotion of antioxidant enzyme activity 
and inhibition of oxidase activity; reduction of metal catalytic 
factors; mutual synergy between active ingredients, etc. 
Astragalus polysaccharide is a plant polysaccharide extracted 
from astragalus. Wei Bingdong et al. (2011) proved that many 
plant polysaccharides, including astragalus polysaccharide, 
have strong antioxidant effects. The mechanism is: 1) 
Polysaccharide molecules increase antioxidant enzymes in the 
body. Activity, to play an antioxidant effect; 2) Polysaccharide 
molecules can directly act on the free radicals themselves to 
capture the active oxygen generated during the lipid 
peroxidation reaction, thereby achieving the purpose of anti-
oxidation. 

4 Application of plant extracts in chicken production 
4.1 Application of plant extracts in broiler 

production 
As a high-protein and low-fat food, chicken has become 

a popular product for consumers. Therefore, it must have the 
characteristics of safety, health, good taste, and good meat 
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quality. Only in this way can it meet the needs of consumers. A 
large number of polyunsaturated fatty acids in poultry meat are 
the most sensitive part in the oxidation process. With the 
occurrence of a large number of oxidation reactions, a large 
number of free radicals will be generated during this process, 
and then aldehydes will be produced, which will make normal 
poultry meat. The taste and color of the meat have undergone 
major changes, so oxidation is one of the important reasons for 
the deterioration of product quality during poultry storage. 
Scholars have studied the effects of plant extracts in the breast 
and thigh meat, blood, and gastrointestinal tract of broiler 
chickens. Studies have shown that plant extracts can enhance 
the antioxidant capacity of broiler chickens. Liu Xiaohua et al. 
(2004) studied the effects of tea polyphenols on the slaughter 
performance and meat quality of broiler chickens. The 
experimental results showed that adding tea polyphenols to the 
broiler's diet can improve the slaughter performance and muscle 
quality. Total superoxide dismutase (T-SOD) and glutathione 
peroxidase (GSH-Px) are important enzymes in the antioxidant 
system in the body, and malondialdehyde (MDA) is the product 
of lipid peroxidation of cell membranes. Its content can indirectly 
reflect the degree of cell damage, Shi Donghui et al. (2013) 
measured the effects of Zhili Cao on the levels of superoxide 
dismutase (SOD), GSH-Px and catalase (CAT) in the serum of 
broilers on 21 day and 42 days. The results show that the 
activity of these enzymes is higher than that of the control group 
and the antibiotic group. It also proves that the plant extracts 
have a good antioxidant effect. Plant extracts also have many 
beneficial effects on the gastrointestinal tract. For example, after 
adding some plant essential oils to the feed of broilers, the 
activities of trypsin and amylase are significantly enhanced (Jing 
et al., 2004). Researcher Wei Bingdong et al. (2011) showed 
that Astragalus polysaccharides can increase the antioxidant 
enzyme activity in the serum and liver of broilers from 1 to 7 and 
1 to 14 days old, reduce MDA content, and enhance the body's 
antioxidant capacity. Meng Xianrong et al. (2002) found that 
astragalus polysaccharides can enhance the function of the 
antioxidant enzyme system in chickens, reduce the content of 
lipid peroxides, and reduce the damage of active oxygen free 
radicals to the body, thereby reducing the morbidity and 
mortality of Marek's disease. Astragalus polysaccharides can 
increase the activity of T-SOD and GSH-Px in the serum and 
liver of broiler chickens, reduce the content of MDA, and relieve 
the oxidative stress induced by hydrocortisone, thereby 
increasing the organ index of broilers and ensuring animal 
growth (Wei Bingdong et al., 2012). Wu Hua et al. (2010) 
studied the effect of adding liquoric herb residue to the feed on 
the performance of broiler chickens, and found that compared 
with the control group, the 3% liquoric herb residue group can 
significantly increase the daily gain of broilers and reduce the 
feed. Meat ratio (P <0.05), and can significantly increase the 
apparent metabolic rate of crude protein in the diet (P <0.05), 
and the addition of different levels of licorice residue group can 
reduce the apparent metabolic rate of crude fat in the diet ( P 
<0.05). The study by Shao Qi et al. (2016) showed that adding a 
proper amount of licorice cream can significantly increase the 
antioxidant capacity in broiler serum. The antioxidant capacity of 
the 50 mg/L group was significantly higher than that of the 0 
mg/L and 100 mg/L groups (P<0.05). Researcher Li Guosheng 
(2001) found in the research on the effect of plant extract feed 
additives on the production performance of Chinese yellow 

feather broilers that the daily gain of yellow feather broilers with 
plant extracts added to the feed increased by 11.4%, and the 
feed return improved by 10.1%. Some scholars have also 
studied the relationship between plant extracts and broiler 
mortality, and the results show that the mortality of broiler 
chickens fed with plant extracts has significantly decreased. The 
results of a large number of studies on the antioxidant effect of 
plant extracts are almost similar, all have good antioxidant 
effects, indicating that plant extracts can improve the economic 
benefits of the poultry industry by improving the production 
performance of broilers. 

4.2 Application of plant extracts in egg-laying 
production 

   Researcher Yu Wei et al. (2011) added 300 mg/kg 
glycopeptide ketone terpene, the 60-day test period test results 
showed that glycopeptide ketone terpene can significantly 
regulate the follicular maturation of laying hens. The effects of 
luteinizing hormone, triiodothyronine, tetraiodothyronine and 
progesterone promote ovulation and improve laying 
performance of laying hens. Wu Jiajing et al. (2012) added okra 
leaf powder to the diet of Hailan layer hens during the peak 
period of egg production. During the 12-week test period, the 
test results showed that adding different amounts of okra leaf 
powder to the layer diet can be used to a certain extent. It can 
reduce the number of Escherichia coli in the cecum, increase 
the number of bifidobacteria and lactobacilli, at the same time, it 
can increase the height of small intestine villi, reduce the depth 
of crypts, increase the ratio of the height of small intestine villi to 
the depth of crypts, and improve the morphology and structure 
of the intestinal mucosa, thereby increasing. It improves the 
body's defense against diseases and the improvement of 
digestive organ function. Radwan et al. (2008) evaluated the 
effects of thyme, rosemary, oregano and turmeric on the 
performance of laying hens and the oxidative stability of eggs, 
and found that adding 1% of thyme and rosemary to the diet of 
laying hens can be significant. To reduce the lipid content in 
plasma, adding 1% turmeric can significantly reduce the total 
lipid content in egg yolk; adding 1% oregano grass during laying 
period can significantly reduce the oxidation of eggs during 
storage. The results show that these natural antioxidants can 
improve the antioxidant capacity of plasma, thereby reducing 
free radicals transported to eggs. Wu Xingjin et al. (2005) 
studied the effect of irus on egg quality, and the difference in 
egg shape index was not significant, but the rate of breaking 
soft eggshells was significantly lower than that of the control 
group. Adding plant extracts during the laying period can 
improve the production performance and egg quality of laying 
hens, increase egg production and egg weight, and increase the 
feed-to-egg ratio. Zhang Lin et al. (2013) reported that quercetin 
can increase the laying rate of laying hens and reduce the feed-
to-egg ratio. 0.02% quercetin can increase the serum insulin 
(INS) level, 0.04% quercetin can significantly increase the 
serum estradiol (E2) and INS levels, and can increase the total 
egg yolk phospholipid and lecithin content. The most suitable 
addition amount is 0.04%. It is reported that adding 0.6% 
rosemary vanilla powder to the diet of laying hens can 
significantly increase the expression of lysozyme (LYZ) gene in 
the spleen, heart, liver, lung, small intestine, proventriculus, 
ovary, and isthmus, and reduce heat stress protein 70 (HSP70) 
gene expression in the lungs, kidneys, heart, ovary, and uterus, 
thereby reducing the adverse effects of heat stress on laying 
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performance of laying hens and prolonging the storage time of 
eggs (Wang Xiaohui et al., 2019). Garlic essential oil can 
significantly increase the laying rate of laying hens in the later 
stage of laying, reduce the average daily feed intake and feed-
to-egg ratio, increase the egg protein height and the Huff unit, 
and thereby increase the market value of the laying hens (Xu 
Jing et al., 2020). 

Conclusions  
As a new type of green, safe, residue-free, and strong 

antioxidant feed additives, plant extracts have broad application 

prospects in poultry production, but there are still some 
problems waiting to be resolved, such as the source of the plant 
area, cutting time, use part, extraction craftsmanship and so on. 
In the future, the effective ingredients in plant extracts need to 
be refined and developed to achieve the principle of micro-level 
and high-efficiency applications. At the same time, the 
mechanism of action of various effective ingredients should be 
systematically studied in terms of metabolic utilization pathways, 
immune regulation, and hormone regulation. Maximize the 
effectiveness of plant extracts in replacing antibiotics. 
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Антиоксидантні властивості рослинних екстрактів та їх застосування у виробництві продукції птахів-

ництва 
Авторами теоретично обґрунтована та практично доведена ефективність застосування фітогенних препара-

тів при виробництві продукції птахівництва. В контексті світової тенденції  «заборони на резистентність» кормів, 
використання  саме кормових добавок з підвищеним вмістом антиоксидантів позитивно впливають на антистресову 
здатність курчат-бройлерів, а також знижують його негативний вплив при масштабному вирощуванні. Використання 
антиоксидантних кормових добавок у птахівництві стало одним з найважливіших факторів, що підвищує продуктив-
ність курчат-бройлерів в цілому на великих птахо-комплексах. Рослинні екстракти мають високий потенціал для вико-
ристання як кормові добавки у сільському господарстві та є потенційно перспективним об'єктом наукових досліджень. У 
статті розглядаються антиоксидантні властивості кормових добавок на основі екстрактів рослин і їх застосування у 
птахівництві, а також забезпечується теоретична основа для подальшої розробки та застосування рослинних екстра-
ктів при виробництві продуктів птахівництва. 

Ключові слова: рослинні екстракти, антиоксиданти, виробництво курки, технологія, біологічно активні речови-
ни, несучі якості, курячі яйця 
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