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Currently, consumers around the world are increasingly more conscious of the nutritional value 

and safety of their food and its ingredients. In broiler poultry, it is a solid fact that feeding cost is 
considered the most expensive item in the whole production process. Therefore, efforts are 
commonly made to reduce feed cost without harmful affecting performance and product safety. The 
recent organic poultry production has become a growing segment of the poultry industry. Thus, in 
this article, literature data about studying the physiological state of broiler chickens which feeding to 
produce meat and how to get the best physiological state under production conditions are reviewed. 
There are data about specific developments, measurement influence on the broiler chicks. This 
review presents general insights on improve the physiological state of broilers by the use of natural 
feed additives to improve poultry products. Also, information of the action mechanism, types and 
doses of feeding, as well as how resistance can occur from improper application. 
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В настоящее время потребители во всем мире все больше осознают питательную 

ценность и безопасность их пищи и ее компонентов. В бройлерном птицеводстве стоимость 
кормление считается самым дорогим элементом во всем производственном процессе. Поэтому 
усилия обычно делаются, чтобы уменьшить стоимость корма без ущерба для 
производительности и безопасности продукции. Современное производство мяса птицы стало 
растущим сегментом в промышленном птицеводстве. В этом научном обзоре 
рассматриваются данные об изучении физиологического состояния цыплят-бройлеров, 
которых откармливают для производства мяса, и способы его улучшения в условиях 
производства. Приведены данные о конкретных факторах и результаты исследования их 
влияния на цыплят-бройлеров. Представлены идеи по улучшению физиологического 
состояния бройлеров за счет использования натуральных кормовых добавок. 
Охарактеризованы механизмы действия, типы и дозы кормления, а также нарушения 
состояния птиц из-за неправильного применения натуральных кормовых добавок.  

Ключевые слова: бройлерные цыплята, физиологическое состояние, природные 
кормовые добавки, пробиотики, органические кислоты, травы, ферменты 

 
Introduction 

Now it is clear to the world, the environment can be as combination of external condi-
tions (biological and physiological) which have an impact on animals, poultry and humans. 
The external conditions such as climate and weather can effect on poultry production and 
physiological responses. These are factors such as nutrition, water, air, temperature, humid-
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ity, light, disease and wastes. Poultry producers try to control these factors, so that the bird 
can keep normal physiological functions and produce meat or eggs at its maximum rate. 

Birds like other animals, consist of a number of body systems which work inde-
pendently or with each other to maintain the normal activity and functioning of the animal 
as a whole. Every system of body systems consists of organs, which are special structures 
that are adapted to carry out specific activities or functions. Each organ, in turn, consists of 
tissues which consist of the various types of cells that ultimately provide the means for the 
organs and systems to carry out their activities and functions. The rearing of great numbers 
of broilers has been used to study stress responses and their effects on physiological state 
of broilers. High productive indices now are attainable owing to intense selection for 
growth rate, efficient healthcare and livestock management, and improved nutrition satisfy-
ing needs in all basic nutrients and bioactive substances. Probiotics are one of the options 
under evaluation as an alternative with their potential to modulate the immune system and 
reduce the rate and severity of enteric infections in poultry [1 and 2]. The development and 
use of growth-promoting additives from natural sources is currently needed due to the 
growing consumer awareness about food safety. Phytogenic feed additives or plant extracts 
have been gaining increased popularity within the feed industry as possible natural alterna-
tives to antibiotic growth promoters because they are believed to be safer and healthier 
with fewer hazards [3]. 

Independent of the action mechanism, it is known that the vast majority of herbal nat-
ural feed additives employed for economic and disease prevention uses in poultry are of 
limited or no importance in human medicine. In addition the removal of antibiotic growth 
promoters from animal feed can increase production costs due to losses in animal- hus-
bandry performance and elevated incidence of enteric diseases, such as the necrotic enteri-
tis caused by Clostridium perfringens [4].  

 
Natural feed additives 

Currently, the use of some antibiotics as growth promoter forms a huge problem for 
environmental conditions and healthy of consumers therefore nutritionists trying to substi-
tute those with different natural feed additive materials as organic acids, probiotics, herbs, 
enzymes and etc. The use of antibiotics in food animals for growth promotion and disease 
prevention can cause antibiotic resistance in humans and animals, these problems are also 
increasing due to the misuse of antibiotics as growth promoters in animal feeds as well as 
the treatment of humans and animals [5]. Recently, the European Union reported that about 
25,000 patients died each year from infections caused by drug-resistant bacteria, which is 
equivalent to €1.5 billion of medical healthcare costs [6], while This report indicates the 
importance of the problem throughout the globe.  

Schjørring and Krogfelt, showed that the use of broad spectrum antibiotics forms a se-
lective pressure on the bacterial flora, thus increasing the emergence of multiresistant bacte-
ria, which results in a vicious circle of treatments and emergence of new antibiotic resistant 
bacteria [7]. The antibiotic resistance can spread directly by contact, and indirectly through 
the food chain, air, water, and soil. As a consequence, several countries have restricted the 
use of antibiotic in livestock feeds to avoid the harmful impact on public health. Therefore, 
the poultry industry in this area is now facing a great challenge to maintain production per-
formance of birds due to increased feed costs and the restriction of antimicrobial use in feeds 
[5]. On the other hand, the consumers are very aware concerning this issue, and thus it is a 
growing concern for academics and feed industry nutritionists to find appropriate alternatives 
to antimicrobial growth promoters to ensure the safety of animal products. 

Probiotics. During the period immediately subsequent hatch, the immune system of 
the chick is undeveloped and incompetent, rendering birds vulnerable to environmental 
threats. Due to the insufficiencies in the neonatal chick immune system, immunomodula-
tors are being sought after and studied in order to protect these birds during this immuno-
logically sensitive time [8]. Probiotics display several important ways of action, an antago-
nistic action towards pathogen bacteria by modification of gut pH, direct antimicrobial ef-
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fect by secretion of products which inhibit their development, such as bacteriocins, organic 
acids and hydrogen peroxide, production of short chain fatty acids (SCFA) in the intestine, 
regulation of the immune system of the host, normalization of gut microbiota, and different 
metabolic effects [9]. 

For poultry supplementation of probiotics increases growth and enhances feed con-
version in chickens [2]. El-Hammady et al, showed that, the supplementation of 1.5 g 
probiotic/kg diet as an alternative to antibiotics in broiler diet is highly recommended to 
obtain higher growth performance, improved feed conversion, and lower mortality, without 
adverse effect on abdominal fat and carcass traits [10].  

A well-balanced gut microbiota is essential for animal health and performance, and 
probiotics maintain this eubiotic environment through a number of mechanisms including 
competitive exclusion. For poultry, supplementation of probiotics enhances growth and 
improves feed conversion in chickens and turkeys [2].  

In addition that, Dhama et al., Yang et al., Mountzouris, and Mountzouris et al., 
conducted that dietary probiotics could contribute towards an improved growth perfor-
mance, the establishment and maintenance of a beneficial intestinal microbiota, which in 
turn may enhance colonization resistance against pathogens and immune response im-
provement [11–14]. 

Organic acids. Poultry remains a major source of foodborne bacterial infections.  
A variety of additives with presumed anti-microbial and/or growth-promoting effects are 
commonly added to poultry feed during commercial grow-out, yet the effects of these addi-
tives on the gastrointestinal microbial community (the GI microbiome) as the bird matures 
remain largely unknown [15]. Most of the research and following applications has been 
involving feed acidifiers as a protective or treatment tool for disease management or to 
improve bird performance. The inclusion of various organic acids or their salts to diets is 
shown to improve the growth performance by improving the nutrient digestibility and af-
fecting the microbial populations in different parts of the digestive tract [16].  

Cengiz et al., showed that the diets supplementation with organic acids can help 
broiler chicks to develop a healthier intestinal microflora and this may, in turn, inhibit the 
delayed feed access-induced increase in malondialdehyde in the early growing period  [17]. 
Organic acids have been utilized for many years for decontamination of beef, pork and 
poultry products from several bacteria including Salmonella while Current reports describe 
new treatments with organic acids using the hurdle technology approach to inhibit Salmo-
nella, also, preventive actions should be taken in order to decrease the appearance of re-
sistant strains of Salmonella as a result of insufficient or sub-ethal treatments with organic 
acids in meat and poultry products [18]. 

ADIL et al., conducted that the addition of organic acids in broiler diets increased the 
villus height in all the segments of small intestines but the differences were non-significant 
(p>0.05) in case of ileum. No effect (p>0.05) on carcass characteristics was observed 
among all treatments except for length and weight of small intestines which were signifi-
cantly (p<0.05) increased in the groups fed supplemental organic acids [19]. 

Emami et al., indicated that the concurrent supplementation of organic acid improved 
the productive performance and the immune response of broiler chickens Thus, the 
concurrent supplementation of organic acids to diets improve productive performance and 
health of broiler chickens  [20]. Broiler chicken diets which were supplementing of organic 
acids improved performance and morphological indices of broiler chickens. In addition 
that, had no significant effect on protein and nucleic acids content in intestinal mucosa of 
broilers, using organic acids were useful additive instead of antibiotic growth promoters 
such as virginiamycin, considering performance, intestinal morphology and ileal microbial 
population of broilers [21]. 

Herbs (feeding and medicinal plants). Herbs and herbal products are incorporated 
in poultry diets to substitute synthetic products in order to encourage or stimulate the 
effective use of feed nutrients which may subsequently result in more rapid body weight 
(BW) gain, higher production rates and improved feed efficiency. Valuable effects of 
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herbal extracts or active substances in animal nutrition may include the stimulation of 
appetite and feed intake, the improvement of endogenous digestive enzyme secretion, 
activation of immune response and antibacterial, antiviral, antioxidant and antihelminthic 
actions, isoprene derivatives, flavonoids, glucosinolates and other plant metabolites may 
affect the physiological and chemical function of the digestive tract, while The 
pharmacological action of active plant substances or herbal extracts in humans is well 
known, but in animal nutrition the number of precise experiments is relatively low [22]. 

Arczewska-Włosek and Świątkiewicz, showed that, Coccidiosis, which is caused by 
protozoa of the genus Eimeria, is an intestinal parasitosis common in poultry while infec-
tion results from ingestion of sporulated oocysts, which are universal contaminants of poul-
try environments [23]. Zaman et al., suggested that, using the herbal complex of 4 plants 
(leaves of zadirachta indica and Nicotiana tabacum, flowers of Calotropis procera and 
seeds of Trachyspermum ammi) in broiler chickens its use as an alternative anticoccidial 
agent to chemotherapeutic drugs for Eimeria tenella control  [24]. Suriya et al., directed 
that, the use of powdered garlic (Allium sativum) as feed additive at level of 0.5 % as it 
proved be significantly different in body weight gain and feed conversion compared the 
control group)  [25]. Bozkurt et al., indicated that, dietary treatment with herbal ex-
tract(oregano oil (Origanum spp.), laurel leaf oil (Laurus nobilis) and lavender oil (La-
vandula stoechas) can improve the harmful effects of parasite infection in broiler chicks by 
reducing weight loss and enhancing nutrient utilization [26]. 

Enzymes. Process development in feed technology is a crucial element in maintaining 
product quality. Enzymes are used in most broiler feeds worldwide, and their use is on the 
increase, especially as more by-products are used in formulations. The use of commercial 
exogenous enzymes in poultry diets is nowadays a common practice. Broilers are mainly 
fed pelleted diets; of the various unit processes in the production of pellets, grinding and 
conditioning are the components that can effect on the efficacy of exogenous enzymes. 
Enzymes are defined as catalysts of biochemical processes that initiate and control the rate 
of biological reactions by which substrates are transformed into products. They are highly 
specific in terms of the type of substrate and the range of temperature and pH over which 
they function [27]. 

Walk et al., conducted that, using broiler diets supplementation with phytase and xy-
lanase improved feed conversion in broilers from d 0 to 18, and phytase improved tibia ash 
in 7-d-old broilers [28]. Nonstarch polysaccharide-degrading enzymes (NSPase) have the 
potential to improve broiler growth performance, and processing parameters, NSPase can 
be used by integrators as a strategy to reduce dietary energy levels and costs [29]. 

Slominski, showed that, The usage of effective phytase preparations to increase bird 
performance and to decrease environmental phosphorus (P) pollution has shown less than 
optimum results, partially due to the potential harmful effects of non-targeted dietary fiber 
components and to confounding impact of inadequate knowledge of accurate P require-
ments and the tendency for the use of extreme safety margins in diet formulation. Targeting 
specific nonstarch polysaccharides (NSP) of wheat, barley, or rye with enzyme prepara-
tions has proven effective for diets based on these cereals but not for corn and soybean 
meal-based diets, primarily due to the differences in constituent NSP. The increased use of 
whole flaxseed in poultry diets represents an additional research area for effective enzyme 
improvement to alleviate potential negative effects of constituent NSP components [30]. 
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