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Abstract. The objective of this paper is to present a comprehensive understanding of the potential use of 

onion extracts (Allium cepa L.) as growth promoters in poultry production. The threat of antibiotic residues 

in poultry meat products to the human population, prohibit the use of antibiotics as feed additives and calls 

for the need to explore alternatives to synthetic growth promoters. Some attempt has been made to improve 

poultry performance and health condition through feeding the animal root tubers such as garlic, onions, and 

ginger. Root tubers contain various phytochemical compounds, flavonoids, and phenolic acids with 

confirmed anti-inflammatory, antibacterial, antioxidant, and growth promoting properties. Bioactive 

compounds in root tubers influence animal growth performance through enhanced digestibility and by 

altering gut health. The use of these tubers and their extracts has been shown to have non-toxic and non-

pathogenic effects on birds; hence these tubers could be an alternative to antibiotics. Therefore, the onion 

bulb shows a tremendous potential as a natural growth promoter and a phytogenic natural feed additive 

alternative to synthetic growth promoters. 

Keywords: antibiotics, growth performance, carcass quality, gut morphology, bioactive compounds, root 

tubers 

Introduction 

High feed costs which are partially attributable to the price fluctuations of feed 

ingredients present a major challenge to successful poultry production. This often results 

in the use of feed ingredients and feed additives that are cheap and of low quality in an 

effort to improve nutrient exploitation by the bird (Mammo, 2012; Mulugeta et al., 2019). 

Adding feed additives (synthetic or organic) to poultry diets maximizes nutrient 

exploitation by the bird thereby improving growth performance and feed conversion 

efficiency (Mulugeta et al., 2019). Synthetic additives have been used in poultry 

production for several decades and their over-usage resulted in the emergence of drug-

resistant microorganisms in both poultry production and in the human population 

(Casewell et al., 2003; Yadav et al., 2016). Researchers are currently challenged with 

finding alternative ways of synchronizing the growth performance in poultry production 

to substitute synthetic drugs using organic growth promoters while minimizing the cost 

of production as well as adverse effects on human health (Iji et al., 2001; Khaidem et al., 

2019). Medicinal plants or herbal extracts almost meet the nutrients required by the 

animals and contain unique organic phytochemicals that are believed to promote optimum 

health in birds (Yousuf et al., 2013). Several studies have reported positive effects of 

onion extracts on poultry production in terms of feed efficiency and weight gain (Guo et 

al., 2000; Demir et al., 2003; Ahmad et al., 2008; Mulugeta et al., 2019). These 

observations press a high demand for natural growth promoters as feed ingredients in the 
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future. Therefore, this review aimed to provide a comprehensive understanding of the 

potential use of onion extracts as alternative natural growth promoters in poultry 

production. 

Source of data 

The data used in this review was acquired from recent articles that were published in 

different journals. Databases were accessed using electronic data sources such as 

Research gate, Science direct, and Google scholar.  In addition, the citations included in 

articles from the databases were used to search for other relevant articles. In the search 

process, the key words were “Onion meal’, “Onion extracts”, and “poultry”. 

Structure and growth requirements of the onion bulb 

Allium cepa commonly known as an onion is a vegetable crop that belongs to the 

family Liliaceae. It originated from central Asia and is now being cultivated throughout 

the world, Asia and North America being the most producing continents (Ebesunum et 

al., 2007; Obasi et al., 2009; Iqbal and Bayram, 2019). Onion is a short duration 

horticultural crop, and its cultivars differ from biannual to perennial cultivar (Brewster, 

2008). The onion crop has green tubular leaves and a bulb with shallow adventitious 

fibrous roots (Pareek et al., 2017). The crop goes through three growth stages, namely 

germination, bulb initiation, and flowering stages. It is planted by seeds or bulbs 

(Brewster, 2008). Although the crop is cultivated under various temperatures, it does not 

do well under extremely hot or cold conditions (Brewster, 2008). The onion crop is 

planted on the field for 4 – 6 months under rainfall or irrigated conditions, through seed 

or propagations (Bulb) (Abdissa et al., 2011). Onion bulbs produce a smell when crushed 

and the bulb is the commonly used portion of the plant (Liguori et al., 2017; Pareek et al., 

2017). It can be used in the form of onion-extracts or powder (Pareek et al., 2017). The 

nutritive and energy value of onions depend on their origin, cultivars, harvesting stage as 

well as the period of storage (Pareek et al., 2017). Although onion bulbs appear in 

different colours, their taste is not influenced by the colour, but by the cultivar (Kandoliya 

et al., 2015). 

Nutritional values and the chemical compositions of onion bulbs 

Proximate analysis reveals that raw onion bulbs contain high moisture levels (89.11%), 

less fibre (1.7%), ash (0.35%), carbohydrates (0.35%), and very little proteins (1.1%), 

fats (0.1%), and energy content (40 kcal) (Pareek et al., 2017). Bhattacharjee et al. (2013) 

reported a low ash level (0.25%), protein content (1.49%) in the Indian and Bangladeshi 

varieties of onion respectively. The Ash content of the feed provides the level of mineral 

elements that are present in the feedstuff (Edeogu et al., 2007). Onion has a low-fat 

content (0.7%), as well as low dietary fibre (1.92%) and calories. However, it is a good 

source of minerals and vitamins (Kandoliya et al., 2015; Ogbonna et al., 2016). High 

moisture level makes the onion to be more prone to deterioration, however, it helps the 

animal body to use less of its fluid for digestion (Bhattacharjee et al., 2013). Dietary fibre 

in the onion bulb helps in the digestion and regulation of oxidants in feed ingredients 

(Bhattacharjee et al., 2013). Energy and aromatic amino acids are derived from sugars 

and carbohydrates contained in the onion bulb (Kandoliya et al., 2015). Carbohydrates 
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are also suggested to be an alternative source of glucose (Bhattacharjee et al., 2013). 

Onion bulbs are regarded as a good source of antioxidants and phytonutrients (Kandoliya 

et al., 2015). Nutritional values and chemical compositions of onion bulbs are presented 

in Table 1. 

 
Table 1. Nutritional values and the chemical compositions of raw onion bulbs (in percentages) 

Nutrient Composition References 

Proximate   

Moisture 89.11 Pareek et al. (2017) 

Protein 

1.1 

1.489 

1.27 

Pareek et al. (2017) 

Bhattacharjee et al. (2013) 

Kandoliya et al. (2015) 

Lipids 
0.1 

0.17 

Pareek et al. (2017) 

Ogbonna et al. (2016) 

Ash 

0.248 

0.66 

0.35 

Bhattacharjee et al. (2013) 

Ogbonna et al. (2016) 

Pareek et al. (2017) 

Carbohydrates 

0.35 

14.772 

6.91 

Pareek et al. (2017) 

Bhattacharjee et al. (2013) 

Ogbonna et al. (2016) 

Fiber 

1.7 

1.659 

1.92 

Pareek et al. (2017) 

Bhattacharjee et al. (2013) 

Ogbonna et al. (2016) 

Energy 40 Pareek et al. (2017) 

 

 

Bioactive compounds in onion bulbs 

Phytochemicals are biologically active compounds produced by plants to prevent 

infections (in roots, stem, leaves, flowers, or seeds) and are known to be beneficial to 

human and animal health (Rao, 2003; Saxena et al., 2013). Phytochemicals are present in 

a wide range of vegetables, grains, root tubers, herbs, and spices (Moorachian, 2000; 

Saxena et al., 2013). Bioactive phytochemicals mainly come from medicinal plants and 

root tubers such as onions and garlic which are common sources of phytochemicals and 

their concentration levels vary among plant species and cultivars, the growing 

environment, and the applied method of processing (Edeoga et al., 2005; Saxena et al., 

2013). Onion bulbs have been characterised to contain plethora bioactive compounds 

such as organosulfur compounds, polysaccharides, saponins, fructants, and phenolic 

compounds (Saxena et al., 2013). Organosulfur compounds are the main bioactive 

compounds in onion bulbs and sulfur-containing compounds such as cysteine sulfoxides, 

quercetin, quercetin glucosides, and allicin are the major organosulfur compounds in 

onion bulbs (Kothari et al., 2019; Zhao et al., 2021). Organosulfur compounds are 

associated with antioxidants and antimicrobial activities (Kothari et al., 2019). 

Antioxidant compounds include polyphenolic, flavonoids, carotenoids, tocopherols, and 

ascorbic acid. whereas antimicrobial compounds include terpenoids, alkaloids, and 

phenolic which exert their effects through the stimulation of the immune system to fight 

against infections (Saxena et al., 2013; Kothari et al., 2019). Saponins in onion bulbs have 

been validated to contain biological properties such antifungal as well as anti-

inflammatory properties (Kothari et al., 2019). These compounds stimulate and improve 

growth performance and health condition of birds through appetizing and stimulation of 
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the digestive system and immune response (Guo et al., 2000). Phytochemical compounds 

enhance growth through induced nutrient utilization by the animal (Noman et al., 2015). 

Other phytochemical compounds include non-starch polysaccharides (cellulose, 

hemicellulose, pectins, and lignins) which delay the process of nutrient absorption, bind 

toxins, and bile acids (Saxena et al., 2013). 

Utilisation of onion meal or onion extracts in poultry production reared under stress 

free environment 

Among domesticated animals, poultry convert feed more efficiently than other 

animals. The maintenance of high feed conversion is crucial for birds to grow faster and 

reach the market weight early (Diaz et al., 2019). Medicinal plants and other plant extracts 

have been used as digestion stimulants as well as growth promoters in livestock 

production (Frankic et al., 2009). Lampe (1999), Aji et al. (2011) and Goodarzi et al. 

(2013) reported a positive effect of onion meal dietary inclusion on the growth 

performance of chickens. Onion possesses phytochemical compounds such as antioxidant 

properties, antimicrobial effect, and anti-inflammatory properties and there is evidence 

indicating that onion bulbs could improve the growth performance of birds when mixed 

in their diets. Goodarzi et al. (2013) further stated that onion bulbs or their extracts exert 

an influence on growth performance in chickens. It has been reported that onion powder 

in livestock feed or onion extracts in drinking water have growth promoting as well as 

anti-pathogen activities (Goodarzi and Nanekarani, 2014). Aditya et al. (2017) reported 

that the inclusion of onion meal or onion extracts at appropriate levels could improve 

broiler performance and productivity. There is evidence indicating that onion meal 

inclusion in the diets of broiler chickens could improve feed intake due to the favourable 

taste of processed onions and this in turn can improve the bodyweight of the chickens 

(Aditya et al., 2017). Metabolism systems in poultry species are similar, therefore, the 

influence of onion extracts on performance is the same throughout the poultry species 

(Keohavong and Bounyavong, 2018). Aditya et al. (2017) reported that onion inclusion 

level of 5 or 7.5 g into broiler diets improved overall feed intake and body weight of 

broiler chickens with unaffected feed conversion ration over a four-week trial period, 

however, its positive effect seemed to disappear when the supplementation levels are too 

high. Onion extracts supplementation of up to 1% in drinking water could improve 

average daily feed without affecting feed conversion ratio of broiler chickens during the 

stater and grower period (Goodarzi and Nanekarani, 2014). According to Aji et al. (2011), 

supplementing 25 mg of onion per kg DM increased body weight gain while no effects 

were observed on daily feed and water intake, however, increasing onion supplementation 

level to 100 mg of onion per kg DM had increased feed and water intake, feed conversion 

ratio, and live weight of broiler chickens at 21 days. Al-Ramamneh (2018) observed that 

adding 2.5 kg/t or 2.5% in basal diet or drinking water improved live weights of broiler 

chickens, while no effect was observed on feed intake until the fourth and fifth week of 

age when the feed intake was reduced compared to control group. In another study, 

Al-Ramamneh et al. (2017) reported increased feed intake and daily weight gain in broiler 

chickens fed diets having 2.5, 5 or 7.5 kg of onion per ton DM. Ibrahiem et al. (2004) 

reported increased feed conversion ratio, live body weight, and bodyweight gain in 

Muscovy ducks fed diets with of 1% of onion meal. However, Keohavong and 

Bounyavong (2018) observed that supplementing onion at 1 or 2% level did not produce 

effects on the overall growth performance of Muscovy ducks aged 4-8 weeks. Goodarzi 
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et al. (2013) reported that adding 10 or 30 g of fresh onion bulbs into basal diets reduced 

feed conversion ratio without affecting body weight in broiler chickens during the starter 

and grower period. However, supplementing 30 g of fresh onion bulb per kg DM 

increased daily feed intake throughout the experiment as well as body weight at 42 days 

(Goodarzi et al., 2013). Olusola et al. (2018) reported improved feed conversion ratio was 

well as an increased body weight gain and final body weight in broiler chickens fed diets 

with 30 or 100 g of onion kg per DM. Waleed et al. (2021) also observed an increased 

body weight in Japanese quail hens fed diets with 800 g of dried onion per kg DM. 

However, An et al. (2015) observed no effect in feed intake, feed conversion ratio and 

body weight in white mini broiler chickens supplemented with 0.3 or 0.5% of onion 

extracts in basal diets. Effects of dietary onion on poultry production are presented in 

Table 2. 

Effect of onion meal or onion extracts on bird’s immune responses 

Allium species have been characterized to contain numerous bioactive compounds 

such as organosulfur compounds, saponins, fructans, and polyphenols with proven 

antibacterial, antiviral, and immunostimulatory (Hanieh et al., 2010; Kothari et al., 2019). 

Bioactive compounds have beneficial effects on the humoral immune responses in 

animals and onion bulbs or extracts have been validated to have plethora effect on the 

humoral immune response in chickens (Hanieh et al., 2010; Omar et al., 2020). Immune 

responses play an important role in protection against various disease (Korpraditskul et 

al., 2009). Goodarzi et al. (2013) observed that adding 10 or 30 g of fresh onion bulbs in 

basal diets did not influence antibody titers against Newcastle virus in broiler chickens 

aged 14 and 21 days. Similar findings were made by Waleed et al. (2021) who reported 

that supplementing that onion supplementation of 800g per kg did not enhance humoral 

immune responses in Japanese quail hens as compared to control group. Hanieh et al. 

(2010) observed improved immune response against Newcastle disease virus in white 

leghorn chickens fed diets with 10g of onion powder per kg. Moreover, Korpraditskul et 

al. (2009) and Iqbal and Bayram (2019), reported enhanced humoral immune response 

against Newcastle virus in broiler and babcock hens fed 2% of onion extracts or juice in 

drinking. Omar et al. (2020) also reported an increased in immune responses in broiler 

chickens fed diets containing 3 g of phenolic-rich onion extracts per kg DM. Effects of 

onion meal or onion extracts inclusion in poultry diets on immune responses under 

controlled environment (Table 3). 

Effects of onion meal or onion extracts in poultry diets on meat quality and sensory 

evaluation 

Visual appearance and the texture of meat are the major factors that attract consumers 

to buy meat (Yang and Jiang, 2005). Research on the potential of plant extracts as 

alternatives to antibiotic growth promoters is popular in the poultry production industry 

due to consumers’ high demand for meat from animals raised with no antibiotics (Yang 

and Jiang, 2005). Onion meal inclusion in chicken diets has been shown to improve gut 

morphology and carcass quality of poultry meat (Ur Rahman et al., 2017; Al-Ramamneh, 

2018). Al-Ramamneh (2018) reported an increased in carcass weight with heavier meat 

organ part in broiler chickens fed basal diets with 2.5 kg/ton DM or 2.5% in drinking 

water. 
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Table 2. Effects of dietary onion on poultry growth performance 

Inclusion level Diet formulation Poultry species Conclusion Authors 

5 or 7.5g/kg DM 
Onion extracts in 

basal diet 
Broiler chickens 

Improved overall feed intake 

(2.457-2.478g/bird). No 

effects were observed on the 

feed conversion ratio over a 

four week trial period. 

Aditya et al. 

(2017) 

1.5, 2 or 2.5g /kg 

DM 

Onion extracts in 

basal diet. 
Broiler chickens Improved body weight gain. 

ur Rahman et 

al. (2017) 

25 mg/kg DM 
Onion powder in 

basal diet 
Broiler chickens 

No effects were observed on 

feed and water intake 

Aji et al. 

(2011) 

100 mg/kg DM 
Onion powder in 

basal diet 
Broiler chickens 

Increased feed intake 

(1290g/bird/21 days) and 

water intake 

(2.88L/bird/21days) as well 

as feed conversion ratio and 

live weights of broiler 

chickens aged 21 days 

(2.57kg/bird). 

Aji et al. 

(2011) 

1% 
Onion extracts in 

drinking water 
Broiler chickens 

Increased average daily feed 

intake with no change in feed 

conversion ratio during the 

starter and grower diet phases 

while feed conversion ratio 

was reduced during the 

finisher diet phase. 

Goodarzi & 

Nanekarani, 

(2014) 

1% 
Onion meal in basal 

diet. 
Muscovy ducks 

Increased feed conversion 

ratio, live body weight, and 

bodyweight gain in Muscovy 

ducks. 

Ibrahiem et 

al. (2004) 

1or 2% 
Onion extracts in 

basal diet. 
Muscovy ducks 

Did not affect the overall 

growth performance of 

Muscovy ducks aged 4-8 

weeks. 

Keohavong 

& 

Bounyavong, 

(2018) 

25 or100 mg/kg 
Onion powder in 

basal diet. 
Broiler chickens 

Increased body weight gains 

during the grower phase. 

Aji et al. 

(2011) 

10 or 30g/kg 
Fresh onion bulbs in 

basal diet. 
Broiler chickens 

Did not affect body weight of 

broiler chickens aged 1 to 21 

days. However, adding onion 

bulb into broiler diets reduced 

feed conversion ratio (1.51). 

Goodarzi et 

al. (2013) 

30g/kg 
Fresh onion bulb in 

basal diet. 
Broiler chickens 

Increased daily feed (83g) 

throughout the experiment as 

well as body weight at 42 

days. 

Goodarzi et 

al. (2013) 

2.5kg/t or 2.5% 

Onion bulb in basal 

diets or onion 

extracts in drinking 

water. 

Broiler chickens 

Improved live weights 

(2177.1g/bird) while no effect 

was observed on feed intake 

until the fourth and fifth week 

of age when the feed intake 

was reduced (650.5 and 

844.6g) compared to control 

group. 

Al-

Ramamneh, 

(2018) 

30 or 100g /kg 

Onion skin extracts 

or meal in basal 

diet. 

Broiler chickens 

Better feed conversion ratio 

and higher final body weight 

and weight gain. 

Olusola et al. 

(2018) 
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Inclusion level Diet formulation Poultry species Conclusion Authors 

5 or 7.5 g/kg DM 
Onion extracts in 

basal diet. 
Broiler chickens 

Improved body weight 

(1.694-1.727g/bird) however, 

its positive effect seemed to 

disappear when the 

supplementation levels are 

too high. 

Aditya et al. 

(2017) 

2.5, 5 or 7.5kg/ton 
Onion extracts in 

basal diet. 
Broiler chickens 

Increased feed intake and 

daily weight gain. 

Al-

Ramamneh et 

al. (2017) 

800g/kg 
Dried onion with 

basal diet 
Japanese quail hens 

Supplementation of onion 

increased body weight 

compared to the control 

group. 

Waleed et al. 

(2021) 

0.3 or 0.5 % 

Onion extract 

mixed with basal 

diet 

White mini broilers 

Similar body weight, no 

improvements feed intake, 

and feed efficiency were 

observed. 

An et al. 

(2015) 

 

 
Table 3. Effects of onion meal or onion extracts inclusion in poultry diets on immune responses 

Inclusion level Diet Formulation Poultry species Conclusion Authors 

10 or 30g/kg 

Dietary treatments 

consisted of basal diet 

and fresh onion bulb 

Broiler chickens 

Did not influence antibody 

titers against Newcastle 

Disease Virus at 14 and 21 

days of age 

Goodarzi et al. 

(2013) 

10g/kg 
Onion powder in basal 

diets 

White Leghorn 

chickens 

Exerted enhancing effect 

on the humoral immune 

responses against 

Newcastle Disease Virus. 

Hanieh et al. 

(2010) 

2% 
Onion tree extracts in 

drinking water 

Arbor Acres Broiler 

chickens 

Stimulated the humoral 

immune response against 

Newcastle Disease Virus. 

Korpraditskul et 

al. (2009) 

2% 
Onion juice in 

drinking water 
Babcock hens 

Improved immune 

response against the 

Newcastle virus. 

Iqbal & Bayram 

(2019 

800g/kg 
Dried onion with basal 

diet. 
Japanese quail hens 

Onion supplementation 

did not exert effect on 

humoral immune 

response. 

Waleed et al. 

(2021) 

3g/kg 
Phenolic-rich onion 

extracts in basal diet 
Broiler chickens 

Significantly improved the 

immune response of birds. 

Omar et al. 

(2020) 

 

 

However, several studies reported no effect of onion extracts in basal diets or drinking 

water on carcass weight of chickens and Muscovy ducks (Aji et al., 2011; Goodarzi and 

Nanekarani, 2014; Keohavong and Bounyavong, 2018; Omar et al., 2020). An et al. 

(2015) observed no effects on meat pH and meat color of the breast meat among groups 

of white mini broiler chickens fed diets with 0.3 or 0.5% of onion extracts per kg DM, 

however, onion supplementation increased meat-shear force compared to the control 

group. Aditya et al. (2017) reported affected meat color lightness with the lower values 

from chickens fed 7.5 g of onion extracts per kg DM and red color of chickens fed onion 

extracts was lower throughout the treatment period. Keohavong and Bounyavong (2018) 
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observed an improved breast meat of Muscovy ducks, in terms of cooking loss. Effect of 

onion meal or extracts inclusion on carcass characteristics and meat quality of broiler 

chicken (Table 4). 

 
Table 4. Effects of onion meal or onion extracts inclusion in poultry diets on meat quality 

Inclusion level Diet Formulation Poultry species Conclusion Authors 

2.5kg/t or 2.5% 

Onion bulb in basal 

diets or onion extracts 

in drinking water. 

Broiler chickens 

Increased carcass weight 

(1619.3g) with heavier breast-

meat (577.8g), thigh (510.1g), 

wings (180.4), back (223.8g), 

and neck (96g) as compared to 

the control group. 

Al-Ramamneh 

(2018) 

25, 50 or 100 

mg/kg DM 

Onion powder in basal 

diet 
Broiler chickens 

No effects were observed on 

carcass yield of broiler chickens. 

Aji et al. 

(2011) 

0.3 or 0.5 % 
Onion extracts in 

basal diet. 

White mini 

broilers 

No effects were observed on pH 

and meat color of the breast 

meat among groups, however, 

meat-shear force was increased 

(2.89-2.94) compared to the 

control group. 

An et al. 

(2015) 

1, 2 or 3 g/kg 
Phenolic-rich onion 

extracts in basal diet. 
Broiler chickens 

Carcass weights were not 

affected by dietary onion 

extracts levels. 

Omar et al. 

(2020) 

5, 7.5 or 10g/kg 

DM 

Onion extracts in 

basal diet. 
Broiler chickens 

Affected the meat color lightness 

with the lower values in the 

medium onion extracts group 

(49.50). The red color of 

chickens fed onion extracts was 

lower throughout the treatment 

period (0.95, 1.73, and 0.98). 

Aditya et al.  

(2017) 

1 or 2% 
Basal diet with onion 

extracts 
Muscovy ducks 

Did not affect carcass yield and 

dressing percentage of Muscovy 

ducks 

Keohavong & 

Bounyavong 

(2018) 

1or 2% 
Onion extracts in 

drinking water 
Broiler chickens Did not affect carcass yield. 

Goodarzi & 

Nanekarani 

(2014) 

5 kg/ton 
Onion extracts in 

basal diet. 
Broiler chickens 

Increased the weight of edible 

parts such as breast-meat, thigh 

and wings, and other inedible 

parts such as the crop. 

Al-Ramamneh 

et al. (2017) 

2% 
Basal diet with onion 

extracts 
Muscovy ducks 

Improved breast meat, in terms 

of cooking loss 

Keohavong & 

Bounyavong 

(2018) 

 

 

Effect of onion meal or extracts on gut morphology of poultry species 

The structure and functionality of the gut microorganism are vital for the well-being 

of the bird through influences on nutrient digestion and intestinal integrity (Diaz et al., 

2019). The onion bulb contains some compounds that prevent the accumulation of 

harmful bacterial in the gastrointestinal tract of the bird (Goodarzi and Nanekarani, 2014). 

Phytochemical compounds in onion change the gut microflora and the gut immune system 

and promote the proliferation of colonic and mucosal microflora which serve as a wall to 

prevent the access of bacteria to the gastrointestinal tract (Slavin, 2013). Fructans in onion 
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bulb enhance gastrointestinal health through balancing the proportion between beneficial 

microbial and harmful microbial (Ogbonna et al., 2016). This could lead to efficient feed 

utilization, resulting in improved health conditions and performance (Bedford, 2000). Al-

Ramamneh et al. (2017) reported no effects of onion meal supplementation level of 2.5, 

5 or 7.5 kg per ton DM on the weight of the internal organs, including the digestive tract 

of broiler chickens, however, onion meal supplementation in diets had improved small 

intestinal lengths. Goodarzi and Nanekarani (2014) observed no effect on relative internal 

organ weight and affected abdominal fat in broiler chickens fed basal diets supplemented 

with 1 or 2% onion extracts in drinking water. However, Omar et al. (2020) reported no 

effect on abdominal fat weights and relative weight of liver, heart, and spleen in broiler 

chickens fed diets with 5, 7.5 or10 g of onion per kg DM. Adding 2.5 g of onion meal 

into broiler diets had increased the dimension, crypt depth, and the surface area of the 

duodenum, jejunum, and ileum of broiler chickens (Ur Rahman et al., 2017). 

Supplementing 2.5 kg per ton or 2.5% of onion into broiler diets increased liver weight, 

however, the abdominal fat and heart weight were negatively affected as compared to the 

control (Al-Ramamneh, 2018). Effect of onion meal or extracts inclusion on gut 

morphology of poultry species (Table 5). 

 
Table 5. Effect of onion meal or extracts on gut morphology of poultry species 

Inclusion level Diet Formulation Poultry species Conclusion Authors 

2.5, 5 or 

7.5kg/ton 

Onion extracts in 

basal diet. 
Broiler chickens 

No effects were observed 

on the weight of the 

internal organs, including 

the digestive tract, 

however, small intestinal 

lengths were improved. 

Al-Ramamneh et 

al. (2017) 

1or 2% in 

drinking water 

Onion extracts in 

drinking water 
Broiler chickens 

Did not affect relative 

organ weight, however, 

abdominal fat (2.15 and 

1.95 %) was affected by 

onion supplementations. 

Goodarzi & 

Nanekarani 

(2014) 

2.5g/kg DM 
Onion extracts in 

basal diet. 
Broiler chickens 

Increased the dimension, 

crypt depth, and the 

surface area of the 

duodenum, jejunum, and 

ileum of Ross 308 broiler 

chickens. 

ur Rahman et al. 

(2017) 

5, 7.5 or10 g/kg 

DM 

Phenolic-rich 

onion extracts in 

basal diet 

Broiler chickens 

Abdominal fat weights and 

relative weight of liver, 

heart, and spleen were not 

affected by dietary onion 

extracts levels. 

Omar et al. 

(2020) 

1.5, 2, or 

2.5g/kg DM 

Onion extracts in 

basal diet. 
Broiler chickens 

It has been shown to have a 

positive effect on gut 

morphology. 

ur Rahman et al. 

(2017) 

2.5kg/t or 2.5%  Broiler chickens 

Increased liver weight 

(55.7g). However, the 

abdominal fat (42.6) and 

heart weight (11.3g) were 

negatively affected as 

compared to the control 

group. 

Al-Ramamneh, 

(2018) 
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Effects of onion meal or onion extracts inclusion in poultry diets on egg quality of 

laying hens reared under stress free environment 

Iqbal and Bayram (2019) reported that onion juice supplementation from 0.25 to 2% 

in drinking water did not improve egg weight as well as egg shell weight during 30 days 

storage at 40C. However, increasing onion juice supplementation level up to 2% had 

resulted in an increased egg production, while 0.5% onion juice in drinking water showed 

a remarkable improvement in egg weight whereas 0.25% of onion juice supplementation 

had negatively affected egg weight in babcock hens. Damaziak et al. (2017) observed 

improved egg weights from laying hens fed diets with 0.0032% of onion powder in diets, 

however, onion powder supplementation delayed laying process. Onion supplementation 

of 800 g per kg in basal diets did not produce effects on egg production rate as well as 

egg weight in Japanese quail hens (Waleed et al., 2021). Effects of onion meal or onion 

extracts inclusion in poultry diets on egg quality of laying hens (Table 6). 

 
Table 6. Effects of onion meal or onion extracts inclusion in poultry diets on egg quality of 

laying hens under controlled environment 

Inclusion level Diet Formulation Poultry species Conclusion Authors 

0.25, 0.5,1or 2% 
Onion juice in 

drinking water 
Babcock hens 

Adding onion juice in 

water had no effect on egg 

weight and shell weight 

throughout a 30 days 

storage at 4 0C. 

Iqbal & Bayram 

(2019) 

0.5% 
Onion juice in 

drinking water 
Babcock hens 

Significantly increased 

egg weights (58.6g) as 

compared to other levels 

and control group. 

Iqbal & Bayram 

(2019 

0.25% 
Onion juice in 

drinking water 
Babcock hens 

Egg weight was 

negatively affected 

(48.1g) by onion juice in 

drinking water. 

Iqbal & Bayram 

(2019 

2% 
Onion juice in 

drinking water 
Babcock hens 

Egg production was 

increased by onion 

supplementation 

Iqbal & Bayram 

(2019 

0.0032% 
Onion powder with 

basal diet 
Laying hens 

Onion meal inclusion in 

the diets improved egg 

weight (56g) as compared 

to control group. 

However, egg production 

was delayed. 

Damaziak et al. 

(2017) 

800g/kg 
Dried onion powder 

with basal diet 

Japanese quail 

hens 

Onion supplementation 

did not affect laying rate 

as well the egg weight as 

compared to the control 

group. 

Waleed et al. (2021) 

 

 

Conclusions and recommendations 

Due to the emergence of drug-resistant microorganisms as well as the threat of drug 

residues in poultry meat and meat products, attempts are being made to find alternative 

means to substitute synthetic growth promoters. Therefore, onions show significant 

potential to be used in poultry diets as natural growth promoters as well as possible 
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alternative means of preventing infectious diseases through the enhanced immune 

response of birds. There is evidence that onion bulbs can be used as natural growth 

promoters to improve the growth performance and productivity of chickens. Onions 

contain various biological chemical compounds, flavonoids, and phenolic acids with 

verified antibacterial, antioxidant, and anti-inflammatory properties. Therefore, onions 

could be used as alternative and sustainable growth promoters in poultry feeds 

considering their inherent high nutritional values and high biosafety levels. Most 

researchers revealed that onion meal or extracts supplementation in basal diets improved 

growth performance in birds. However, more studies are recommended to establish the 

appropriate onion dosage or inclusion level, age of application and conditions under 

which onion meal or extracts can be applied. 
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