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Abstract: Poultry meat is one of the most appreciated animal-derived 

food products, both for its nutritional value and for its specific sensory 

properties. For a long time, the preservation of the health of birds and the 

improvement of growth indicators were achieved through the administration 

of antibiotics, a technique highly contested due to their residue in finished 

products. Against the backdrop of these issues, various plant-based products 

(phytoadditives) have emerged, credited with multiple roles, from improving 

immunity and digestion efficiency to reducing the action of predominant 

pathogens and even mitigating the environmental impact of animal farming. 

The purpose of this study is to create a centralized overview of the effects 

generated by the available phytogenic additives, for their inclusion in specific 

bird diets with the aim of improving the quantitative and qualitative aspects 

of meat production. 

 

Keywords:  additives, birds, food products, phyto additives 

 

mailto:alexandru.usturoi@iuls.ro


UNGUREANU, RADU-RUSU, RAȚU, USTUROI and USTUROI 

 

                                                                                                                      St. Cerc. St. CICBIA  2025 26 (3) 318 

INTRODUCTION 

 

Over the past decade, phytoadditives have attracted the attention of the poultry sector for 

their potential role as alternatives to antibiotic-based growth promoters. The yield of 

applications of phytoadditives in broiler nutrition depends mainly on the composition and 

level of inclusion of phytoadditives in the feed, the general composition of the diet but 

also on the genetics of the birds.  

Providing a substantial amount of protein through meat and eggs, surpassing any source 

of animal meat, the poultry sector is becoming of significant importance, making it a 

highly active and continuously advancing demand for animal products (meat, eggs, milk, 

fish) largely driven by population growth, urbanization and income growth. The reason 

for the use of feed adjuvants is to improve digestive efficiency, production efficiency by 

reducing the prevailing pathogens and by decreasing the impact of farm animals on the 

environment. However, by circumventing antibiotic growth promoters in animal 

nutrition, health problems can increase, and growth performance can be reduced [1].  

 

 
 

Figure 1. Mechanism of operation of phytoadditives on growth and health  

performance in chicken broiler 
 

In the European Union, the demand for poultry meat has exceeded that for beef or lamb 

which makes poultry meat one of the most valued food products nowadays, this is due to 

the selected taste, superior quality and easy availability at a cheap price compared to red 

meat or fish, and the nutritional content leaves it without competition in the food market 

[2]. 

Over the years, antibiotics have been widely administered in poultry farming as a growth 

promoter to improve their performance. In the food industry, in recent times there has 

been a widespread application of phytoadditives on a large scale in several fields (textile 

industry, dairy and fish industry, pharmacology, poultry sector) with almost all major 

classes of natural pigments being used in at least one sector of the food industry. The aim 

of this research is to provide an overview of the additives available for inclusion in farm 
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animal diets and, at the same time, to include the latest results from literature. The use of 

herbs in poultry diets has been reported as a stimulant of endogenous antioxidants, 

facilitating nutrient metabolism and improving meat quality by reducing cholesterol 

content as we can see in Figure 1 [3]. 

 

 

MATERIAL AND METHODS 

 

To carry out this review, scientific articles, specialized books and official reports 

published between 2000 and 2025 were consulted, available in databases such as Google 

Scholar, Scopus and on the websites of recognized institutions (EFSA, USDA, ISO). The 

keywords used in the search included: “phytoadditives”, “food products”, “birds 

performance”, “additives”. 

The selection of papers was based on their relevance to the proposed theme, taking into 

account both experimental studies and synthesis articles. Only materials that directly 

analyzed the importance of phytoadditives and their effect on chickens (health effects, 

effects on meat and egg quality, on general welfare) as well as food safety aspects were 

included. The extracted information was then grouped and synthesized according to the 

categories of factors presented in the text, in order to provide a clearer and more accessible 

picture of the main conclusions in the literature. 

 

THE IMPORTANCE OF PHYTOADDITIVES 

 

Phytoadditives, also known as secondary plant, phytobiotic or botanical metabolites, are 

auxiliary extracts derived from plants and include a wide range of substances such as 

herbs, essential oils and spices, which have been reported to exhibit growth-promoting 

and therapeutic properties [4]. Products obtained from plants are wreck-free, compared 

to synthetic antibiotics, and are considered safe to be introduced as ingredients in the food 

industry, also in the diet of animals as an ideal promoter of growth. The use of feed 

phytoadditives to improve growth efficiency, disease prevention, egg production and 

improve feed efficiency is a strategy to improve the efficiency of the poultry industry, 

Figure 2. Herbs and plant extracts administered as feed additives contain a biodiversity 

of different bioactive elements such as glycosides, allicin, phenols, piperine, mucilage, 

capsaicin [5]. According to economic and technical indicators, the use of phytoadditives 

will continue to increase both from the perspective of growth promoters and from the 

point of view of antibiotic substitutes [6]. The market for feed phytoadditives is constantly 

growing, plant substances represent an alternative to the use of antibiotics as growth 

promoters [7]. The use of phytoadditives in chicken feed can influence the proper 

functioning of the digestive system, stimulating appetite, altering the intestinal flora and 

improving the palatability of the feed. 
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Figure 2. Role of phytoadditives in the poultry industry 

 

Depending on the amount of plant extracts used, they are divided into two categories, 

phytoadditives with a bactericidal effect or phytoadditives with bacteriostatic effect [8]. 

Phytoadditives have several roles in animal nutrition, as we can see in Figure 2, the 

consumption of phytoadditives leads to health protection, stimulation of performance, 

improvement of meat and egg quality and last but not least helps digestion and absorption 

of nutrients [9]. 

 

 
 

Figure 3. Chemical composition of phytoadditives used in the livestock sector 
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Herbs have gained popularity due to their multiple health benefits; these benefits are due 

to the chemical composition that we can find in Figure 3. The main sources of antioxidant 

chemicals in plants are polyphenolic flavonoids, they can be easily used in the diet of 

broilers to improve production [10]. It has been shown that adding phytobiotics and 

phytogenics to chicken nutrition can improve broiler performance [11]. They help 

strengthen the immune system and play an important role against environmental stressors 

[12].  The inclusion of grape seeds in the diet of broilers lowers blood glucose levels and 

triglycerides as well as the amount of cholesterol in the egg by up to 16 % [13 – 14]. The 

use of grape seed flour in the feed of laying hens leads to an increase in antioxidant 

capacity and an improvement in the amount of polyphenols and flavonoids in the egg 

[15]. Taking mulberry leaves in amounts of 5 % improves the quality of the meat by 

reducing cholesterol [16]. To improve the digestive health of broilers, oregano and 

rosehips are given and report that birds supplemented with plant extract have a longer 

intestine length [17 – 18]. Supplementing the diet with plant extract has been found to 

lead to reduced oxidation of intestinal lipids, resulting in better absorption of gut nutrients 

and increased activity of antioxidant enzymes, leading to improved immune response in 

birds [18]. 

 

PHYTOADDITIVES FOR GROWTH PERFORMANCE AND MEAT QUALITY   

 

The use of herbs and spices as natural adjuvants in poultry nutrition has expanded due to 

their ability to improve growth without the use of synthetic antibiotics, in Figure 4 we can 

see alternative phytoadditive from herbs, spices, and aromatic plants. Says that the 

administration of 0.5 % black seeds, 0.5 % African nutmeg and 0.5 % black pepper in the 

diet of broilers improved carcass quality parameters, reduced abdominal fat and had no 

harmful effects on internal organs [19]. At the same time, the results of research reported 

on the use of ground black cumin in the feed of chickens, and their result showed that the 

chickens had a significant decrease in the percentage of weight gain compared to the 

control group [20]. Alfalfa is a feed that contains vitamins, minerals, and functional 

bioactive components, it has been established that adding 3 % to 9 % alfalfa flour to the 

chickens' diet significantly improved carcass parts and says that adding grape seed paste 

influences meat quality by increasing unsaturated fatty acids [21 – 22]. According to the 

administration of thyme essential oil to broilers could improve immune activity, growth 

performance but also protect against the negative effects of heat stress [23]. Several 

studies have shown that adding probiotics to the diet of broilers and turkeys leads to 

improved performance but says that the performance and immune response of chickens 

fed organic feed additives were equivalent to or even better than those of antibiotic-based 

growth promoters, except for diatomaceous earth [24 – 25]. It states that the addition of 

3 % garlic powder improved overall performance in chicken broiler, garlic also lowers 

cholesterol and triglycerides has a hypotensive effect and is a powerful antioxidant and 

anticancer, [26 – 28]. Studies conducted by (Bölükbași, et al.) revealed that chickens fed 

0.1 % and 0.5 % thyme resulted in higher egg production rates (Table 1) and lower levels 

of Escherichia coli in feces [29]. The addition of basil to the diet of broilers significantly 

reduced mortality, increased weight gain and improved feed conversion ratio [30]. 

Turmenic has been used for medicinal purposes for over 4000 years, they have 

antioxidant, anti-inflammatory and antihepatotoxic activities. Recent study by indicates 

that the use of turmeric in the diets of chickens improved the absorption of nutrients and 
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antioxidants, and the administration of mixtures of eucalyptus oil and peppermint in the 

diet of chickens reduced infection with Newcastle disease [31]. Ginger is a medicinal 

plant frequently used in traditional medicine; it can be used as a substitute for chemical 

growth promoters. Including 2 % ginger in chicken feed improves the digestibility and 

overall well-being of chickens [32]. Conducted a study demonstrating that ginger powder 

given in the diet of broiler (Table 2) chickens increased their body weight by 1 %. Ginger 

can be used to replace chemical growth promoters, supplementing with 2 % ginger in the 

feed of broilers suffering from heat stress has improved immunity and blood biochemical 

parameters [33]. 

 

 
 

Figure 4. Several alternative Phytoadditive from herbs, spices, and  

aromatic plants 
 

Also, taking ginger essential oil and ginger root powder have antioxidant effects on 

chicken broiler, alleviate damage caused by lipid peroxidation, and act as a growth 

promoter [34, 35]. Dill is considered an essential antioxidant in digestive disorders that 

lower blood cholesterol, affect glucose levels, and increase HDL, reports that adding dill 

leaves to chicken feed does not influence carcass characteristics and growth rate, but 

improves the intestinal health of chickens [36]. However, they reported that birds fed  

3 % dill powder experienced an increase in performance and an increase in blood cells 

[37]. Chicory is frequently used as a nutritious feed for animals due to its therapeutic 

value, the production of bioactive substances and polyphenols. According to chicory, it 

helps strengthen intestinal microbial integrity, it also improves the absorption of minerals 

in the gastrointestinal tract [38]. Reported that supplementing feed with more than 250 

mg·kg-1 to broiler with chicory extract, increased performance and reduced blood lipids, 

and adding 3 g·kg-1 resulted in weight gain, reduced feed intake, and decreased mortality 

[39, 40]. Research done by demonstrates that feeding broilers a diet supplemented with 
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200 mg mint positively influenced the increase in the digestibility of crude proteins [41]. 

Worldwide, the highest consumption is recorded for chicken eggs, whose chemical 

composition depends, among other things, on the growth system and the quality of the 

feed [42]. The welfare and performance of laying hens depend on several factors and the 

interaction between them, but especially on the rearing system and the feed fed [43]. The 

egg is a complete food that plays an essential role in daily nutrition, [44]. The addition of 

marigold leaves and pumpkin pulp to the feed of laying hens leads to an improvement in 

the organoleptic quality of eggs, yolk size and feed conversion rate, [45]. Chicory and 

artichoke roots are administered to laying hens as rich sources of iron, inulin, and 

manganese, reported that the inclusion of dried and fermented ginger in chick nutrition 

acted as a growth promoter and improved egg production in laying hens [35, 45]. Diets 

with ginger and turmeric powder can be administered at the level of inclusion in the diet 

of chickens in proportions of 3 %. Egg quality is determined by internal factors such as 

egg white weight, yolk and white index, or air cell size thus, they reported that diets with 

the addition of 1.5 % ginger powder had increased performance in terms of eggs per day 

and their mass, and ginger powder improved yolk color and internal qualities of the egg 

[46, 47]. Cinnamon (Cinnamomum Zeylanicum L.) is considered a good antioxidant, due 

to the content of active phenolic compounds, a report revealed that supplementing 

chickens with cinnamon helped maintain hemostasis and reported that adding cinnamon 

to the chickens' diet resulted in large weight gain [48, 49]. For centuries, different parts 

of moringa have been used in traditional medicine, one of the most important benefits 

brought by it is to stop the development of mycotoxin fungi [50]. It contains phytogenic 

compounds, carvacrol, rosmarinus acid and thymol, which have antioxidant, antibacterial 

properties and are crucial for improving feed quality [51]. A study revealed that the 

addition of 3 % of moringa flour increased the growth performance and physiological 

parameters of the broilers, as well as helping them survive in hot conditions [52]. A few 

years later, he incorporated 0.75 % moringa powder under heat stress, and the results 

showed a decrease in cholesterol and triglyceride levels [53]. The administration of 5 % 

moringa leaves in the feed of chickens led to improved performance, lowered cholesterol 

[54]. According to adding an extract of chicory ethyl acetate to the diet of broilers 

increased performance and reduced blood lipids [39]. Oregano powder and oil have a 

positive effect on the intestinal microflora of chickens under heat stress, these effects are 

due to the properties of the oil to destroy the cell membranes of pathogenic organisms, 

on the other hand state that the administration of willow bark extract in the nutrition of 

chickens improves the intestinal microbial flora and reduces the number of Staphylococci 

and Enterobacteriaceae [55, 56]. The administration of curcumin in broiler diets for 42 

days showed a significant increase in body weight and demonstrates that supplementing 

the diet with curcumin for 20 days has no beneficial effect on broiler chickens due to the 

short period of supplementation [57-58]. According to, the use of polyphenol-rich olive 

leaf extracts failed to improve digestibility coefficients in broilers, however it says that 

the use of essential oils such as carvacrol mixtures increases the digestibility of crude 

proteins, fats, cysteine, and phosphorus [59, 60]. According to studies conducted by the 

administration of green tea and pomegranate in broiler nutrition led to modulation of the 

intestinal microbiota [61, 62]. 
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Table 1. Phytoadditives and their effect on egg production 

Phytoadives Major components 
Dose 

[mg·kg-1] 
Effect References 

Oregano -carvacrol 

-thymol 

150-100 -increases egg production 

-increases egg weight 

[63] 

Mint -menthol 

-izomentol 

-cineole 

100-500 -increases egg production 

-increases egg weight 

[64] 

Peppermint 

essential oil 

-menthol 1000 -increases egg production [65] 

Thyme essential 

oil  

-thymol 1000 -increases egg weight [65] 

Green tea -polyohenols 200 - increases egg production [66] 

Caraway - chimenic alcohol 

-chimine  

500 - increases egg production [67] 

Black Cumin -exogenous amino 

acids 

-proteins 

-volatile oil  

-fixed oil 

20-100 -reducing cholesterol in the 

egg 

[68] 

Hot pepper  - ascorbic acid 

-carotenoids 

-vitamin A 

-vitamin E 

-vitamin C 

100-150 -improves the color of the 

yolk 

[69] 

Ginger -curcumin 

-gingerol 

-phenolic 

compounds 

100-150 - increases egg production [35] 

Dill  -limonene 

-carvone 

-cimene 

100-200 -increases egg production 

-improves the form index 

and yolk index 

[70] 

Common chicory -polyphenols 

-fructo-

oligosaccharides 

-inulin 

 -improvement of 

production parameters 

[70] 

Moringa -carvacrol 

- phytogenic 

compounds 

-thymol 

-rosmarinus acid 

150-200 -increases egg production 

-improves the form index 

and yolk index 

[71] 

 

Table 2. Phytoadditives and their effect on broiler health 

Phytoadives 
Major 

components 

Dose 

[mg·kg-1] 
Effect References 

Grape seed 

extract 

- polyphenols 100-200 -increases body weight [72] 

Oregano -carvacrol 

-thymol 

100 -improves growth performance [73] 

Black pepper -phenolic acid 

-flavonoids 

1000 -antioxidant activity 

-antimicrobial activity 

[74] 

Eucalyptus -cymen 

-cineole 

-cumin 

100-200 -improves growth performance [75] 

Turmeric -curcumin 1000 - antioxidant capacity [76, 77] 
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Game -phenols 

-flavonoids 

-amino acids 

-vitamin 

-mineral 

20-40 - antioxidant capacity 

-improves growth performance 

 

[78] 

Black Cumin - exogenous 

amino acids 

-proteins 

- volatile oil 

-fixed oil 

60-100 -hepatoprotection 

-Kidney protector 

-anticancerogenic 

-improves the characteristics of the 

case 

 

[79, 80] 

 

Hot pepper -ascorbic acid 

-carotenoids 

-vitamin A 

-vitamin E 

-vitamin C 

100-200 -antioxidant capacity 

-Improves growth performance 

-weight gain 

-improves the color of the meat 

[81, 82] 

Moring -carvacrol 

- phytogenic 

compounds 

-thymol 

-rosmarinus acid 

150-200 -improved digestion 

-improves absorption 

- antioxidant capacity 

- antibacterial capacity 

 

[71] 

Ginger -curcumin 

-gingerol 

- phenolic 

compounds 

100-150 -antioxidant properties 

-antibacterial properties 

[33] 

Dill -limonene 

-carvone 

-cimena 

100-200 -antioxidant properties 

 -improved digestion 

-fat absorption 

-reduces the absorption of bile salts 

[37] 

Common 

chicory  

- polyphenols 

-inulin 

300-500 -strengthening the integrity of the 

microbiota 

[83] 

 

According to studies conducted by black cumin seeds and extracts may protect chickens 

against oxidative stress and improve the health of brain and spinal cord tissues [84]. 

Reports that supplementing the broilers' feed with black cumin meal by 10 - 20 % or  

0.5 - 1 % oil under heat stress, improves the growth performance of birds [85]. In contrast, 

feed supplementation with the same phytoadditive in laying hens had no negative or 

positive effects on laying performance, egg quality or serum parameters. Studies 

conducted demonstrate that feeding broilers black cumin seeds in amounts greater than 6 

g·kg-1 had a negative impact on growth performance, body weight, and feed efficiency 

[70]. Hot pepper comes from tropical America and dates back thousands of years, it is 

one of the important spices used in the human and animal diet. It has an antimicrobial, 

antidiabetic, immunomodulatory effect due to its capsaicin content [86]. It has been 

shown that the administration of hot pepper fruits in the feed of chickens helps increase 

appetite, improves deposition parameters and darkens the color of the yolk [69]. The 

inclusion of 0.50 - 0.74 % and 1 % of red-hot pepper in the nutrition of broilers improved 

performance, weight gain and improved bird viability [69, 87, 88]. 

A growing number of researchers have demonstrated that taking phytoadditives in 

chicken feed improved health, increased immunity, and defended hosts against microbial 

infections [89]. Evolved the properties of dandelion, mustard, sunflower, and turmeric, 

studies have shown that all extractions inhibited tumor cell growth and boosted innate 

immunity in birds [90]. The antioxidant and anti-inflammatory properties of wormwood 
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have been researched by, they report that the administration of wormwood in the diet of 

chicken broiler alleviates the negative impact of heat stress, but at the same time improves 

antioxidant activity by destroying free radicals and producing flavonoid and phenolic 

compounds [78, 91]. The potential use of natural plant extracts in mycotoxin 

detoxification has received much attention [92]. The researcher report that aronia is rich 

in various biologically active substances- anthocyanins, flavonoids and phenolic acids, 

proteins, vitamins, organic acids, carbohydrates, polysaccharides, fibers and mineral 

elements which have positive effects on birds [93].  

 

THE ROLE OF PHYTOADDITIVES IN STRESS ALLEVIATION IN CHICKEN 

BROILER 

 

As Figure 5 makes evident, stress in hens can be a serious issue. It can be environmental, 

physiological, pathological, climatic, social, or nutritional. A major issue affecting the 

worldwide chicken business is oxidative stress, which is made worse by climate change. 

This is a significant barrier to long-distance transportation and intensive broiler 

production [94]. One of the main problems facing the poultry industry is high 

temperatures, particularly in developing nations where birds are reared in open-sided 

shelters. The issue of heat stress in chicken production has gotten worse due to the major 

concern of climate change. Birds prefer temperatures between 18 and 25 degrees Celsius; 

temperatures above or below these ranges cause heat stress. They are more susceptible to 

severe temperatures than other animals because they lack sweat glands and have dense 

feathers that keep heat from escaping [95]. Finding workable methods to lessen the 

impacts of heat stress on avian species is crucial for both ensuring the health of birds and 

increasing output as much as possible. As a result, there is now more interest in using 

phytoadditives in chicken feed. Numerous studies show that the bioactive ingredients in 

phytoadditives help birds that are experiencing heat stress  

[52, 55, 96]. 
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Figure 5. Types of stress encountered in the poultry sector  

 

Heat stress during broiler breeding influences metabolic rate, behavior, and feed intake 

and weight gain [31]. Oxidative stress lowers growth performance, degrades meat quality, 

and increases mortality in broilers, according to his findings [95]. Because they have a 

major effect on reducing oxidative stress, dietary antioxidants are well-known for their 

numerous health advantages. Dietary strategies can help preserve or enhance birds' health 

and lessen the effects of heat stress on them. It is well known that the usage of synthetic 

antioxidants in the poultry industry can be replaced by medicinal plants and their 

constituents [96, 97]. 

 

 

CONCLUSIONS 

 

Phytoadditives, which are present in plants, spices, essential oils, and oleoresins, can be 

utilized as organic, non-antibiotic growth enhancers. Studies have shown that 

phytoadditives can improve the health of the chicken industry by acting as a natural 

supply of antioxidants, lowering the need for drugs and heat stress relievers, and 

improving the quality of meat and eggs. Feed phytoadditives fall into several categories, 

such as enzymes, phenolic compounds, and nutritional additions. Each of these groups 

has unique purposes, such as enhancing the color of meat, enhancing the digestion of 

nutrients, bolstering the immune system, and fostering the balance of the gut microbiota. 

In addition to improving gut function, phytoadditives also improve the quality and safety 

of meat in storage, lower emissions in poultry farms, and improve the overall performance 

of birds (feed intake, feed conversion ratio, nutrient digestibility, body weight gain, 

carcass characteristics, and egg production). As producers look for sustainable methods 

to meet consumer demands for healthier meat and eggs and regulatory pressure to use less 
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antibiotics in livestock production, their significance in the poultry business has 

increased. It is important to remember that doses need to be given carefully because high 

dosages may contain antinutritional elements that could impair broiler performance. 
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