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The food security of a country can be harmed if the supply and demand of 

poultry products are affected due to any disruptions disrupted by factors such 

as poor growth rates and disease outbreaks. On top of that, with regard to food 

safety reasons, developed countries have started to prohibit the inclusion of 

antibiotics in livestock feed. As a result, it is essential to seek alternative 

preventive substitutes for growth promotion and prophylaxis in poultry rather 

than depending on antibiotics. Plant extracts are one of the alternatives with 

anti-microbial and growth-promoting effects on poultry. Saponins have many 

biological and pharmacological activities like anti-carcinogenic, anti-microbial, 

anti-parasitic, anti-fungal, anti-inflammatory, hypocholesterolemic, 

immunomodulatory, and anti-oxidant properties. Because of its growth-

promoting effect, immunity enhancer, and microbial capabilities, saponins 

from diverse sources and quantities could be used as an anti-microbial 

alternative to synthetic antibiotics in the broiler industry. Additionally, 

steroidal saponins have been commercialized as supplements for poultry, 

health foods for human consumption, and potential anti-cancer treatments. 

Therefore, the present review will critically shed light on the availability of 

different saponins and the influence on the production performance and 

immunopathology responses of poultry supplemented with different saponins 

extract. Information from this review will added knowledge on the usability of 

different saponins extracts which could be considered as a novel feed additive 

in the poultry industry. 

 

Corresponding author  

Eric Lim Teik Chung 

ericlim@upm.edu.my    

 

Article history 

Received: March 22, 2022 

Revised: June 12, 2022 

Accepted: June 14 , 2022 

 

Introduction 

Poultry contributes significantly to nutrition and food 

security, providing protein, essential micro-nutrients, 

and energy to humans in short production cycles. 

Therefore, the poultry industry is rapidly growing 

particularly in developing countries (Bahri et al., 

2019). For instance, there is over 23 billion poultry 

around the world (Mottet and Tempio, 2017). 

Comparatively, the human population is now at 7 

billion and with an annual growth rate 1.4%, it is 

expected to reach 9.7 billion by 2050 (Jenkins et al., 

2020). Despite the rapid growth, the broiler industry 

faces various issues in accordance with the rapidly 

increasing human population. To keep up with the 

demands, extensive work has been conducted by the 

combination of genetics improvement and feed 

enhancement to boost the feed conversion ratio 

(FCR) in broiler chickens. Despite its development, 

the broiler industry is facing many challenges such as 

disease outbreaks that could slow down its growth 

causing economic uncertainty and food security in the 

world (Chung et al., 2019). The situation often 

worsens in the tropics due to the heat stress 

conditions that causes negative effects on the 

production performances of birds, consequently 

causing large economic damage to commercial 
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poultry farms (Ramiah et al., 2019; Chung et al., 

2020a).  

Although poultry is an important resource for 

nutrition and food security, it is one of the 

contributing factors affecting human health. The wide 

practice of antibiotics in animal feed will hasten the 

development of pathogens and normal flora’s 

resistance to essential antimicrobials (Muaz et al., 

2018). For instance, colistin antibiotic is broadly 

added to poultry diets for growth-promoting and 

disease prevention effects (Kempf et al., 2016). This 

antimicrobial drug is the last defense line against 

severe infection and is a common life-saving last 

resort medicine especially when patients are infected 

by superbugs. This will ultimately act as a source of 

transmission to humans leading to treatment failures 

and economic losses in livestock. Using in-feed 

antibiotics as a growth promoter is banned in 

developed countries due to their harmful effects on 

both humans and livestock (Gheisar and Kim, 2018). 

As a result, antibiotics should be replaced with other 

safe feed additives .  

Due to the value of antibiotics as a bactericide and 

growth promoter in the poultry industry, there have 

been several attempts to explore a better alternative 

since a few decades ago (Hashemi and Davoodi, 

2011). Gadde et al. (2017) stated that prebiotics, 

probiotics, phytobiotics, enzymes, symbiotics, toxin 

binders, organic minerals, organic acids, and 

oligosaccharides are the few potential substitutes for 

poultry. All these alternatives can enhance 

performance effectively and have some therapeutic 

use in veterinary medicine. Moreover, these 

substitutes are readily biodegradable, do not have 

adverse effects on the gut normal microflora, and do 

not cause drug resistance, carcinogenesis, and 

environmental pollution (Yadav et al., 2016). 

 
Saponins 

Saponins are bioorganic molecules that have at least 

one glycosidic linkage (C-O-sugar bond) between an 

aglycone and a sugar chain at C-3, which will be split 

into aglycone and sugar moiety when hydrolyzed. 

According to El Aziz et al. (2019), there are two 

chemically different partitions, part A the non-

saccharide portion (the hydrocarbon skeleton portion 

without sugar chain) called sapogenin, genin, or 

aglycone, and part B (saccharide moiety) which has a 

different of pentoses or hexoses sugars. The non-

saccharide part of isolated amorphous solid saponins 

has 27 to 30 carbon atoms and has a high molecular 

weight (El Aziz et al., 2019).  In addition, saponins 

can be further classified into three categories based 

on the type of sapogenin present including 

triterpenoid glycosides, steroid glycosides, and 

alkaloid glycosides (Abed El Aziz et al., 2017; El 

Aziz et al., 2019). Saponins can be found in at least 

400 plant types and can be extracted from different 

parts of the plants like stem, root, seed, pericarp, 

bark, and shell (Lima et al., 2013). They present in a 

several forages like legumes, lupins, red clover, 

soybean, fodder plants, Lucerne, and ladino clover 

that are significant for livestock (Wina et al., 2005).  

Considering the need for clean and safe poultry 

meat, plant secondary metabolites such as saponins 

are gaining consideration due to their promising 

properties on the general performance of monogastric 

animals including poultry (Chaudhary et al., 2018a). 

Saponins are related to the plant protection system 

and are mostly found in tissues that are more 

vulnerable to bacterial, fungal, or insect predation 

(Muniandy et al., 2020). According to Cardona-

Álvarez et al. (2016) and Chung et al. (2018), 

saponins are also associated with the defense function 

of a plant, which acts as a protective chemical barrier 

protecting the plant against predators, and insects, 

and having adverse effects on herbivores. 

Attributable to the defense mechanism, saponins of 

some plants were found to be toxic and detrimental to 

certain species of livestock. For example, saponins 

intoxication results in photosensitization 

accompanied by degeneration of the liver and kidneys 

in ruminants grazing on Brachiaria pasture (Chung et 

al., 2018).   

Nonetheless, steroidal saponins extracted from 

different plant sources are widely available as 

additives, supplements for human consumption, and 

possible anti-cancer medications. There is a gap of 

knowledge regarding the possible utilization and the 

effects of other saponins on the growth performance, 

carcass characteristics, meat quality, and plasma lipid 

profile in poultry under tropical conditions. 

Information from these studies will be added 

knowledge on the usability of alternative saponins 

that is vastly available and could be developed as a 

novel feed additive in the poultry sector. Therefore, 

this review paper will further discuss the production 

performance and immunopathology responses of 

poultry fed with different saponins extracts and 

concentrations. 

 

Effect of saponins on the production performance 

of poultry 

Growth performance 

An optimum supplementation of saponins in feed can 

significantly influence production performances and 

lipid profiles in poultry (Chepete et al., 2012; Ranjbar 

et al., 2014; Su et al., 2016; Alghirani et al., 2021b). 

Some pharmaceutical companies are marketing 

saponins as feed improvement for poultry production. 

The growth-promoting effects of saponins like 

steroidal saponins in poultry could be due to their 

positive effect on the digestive tract through 

activation of digestive enzymes and enhancement of 

the gut histomorphology. These characteristics will 

then facilitate the absorption of nutrients and other 
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substances (Cheeke, 2001). Besides, saponins have 

beneficial effects on broiler performance due to their 

impact as emulsifying agents affecting membrane 

permeability (Youssef et al., 2021). They also  have 

antimicrobial, anti-inflammatory, antioxidant, free-

radical scavenging, and immune system enhancement 

activities which will improve the growth performance 

of broilers (Su et al., 2016). It is considered a safe 

and non-toxic feed supplementation stimulating better 

weight gain, productivity, and growth in broiler 

chickens (Oleszek et al., 2001; Saeed et al., 2018). 

According to Miah et al. (2004), diets containing 75 

mg/kg of exogenous saponins increased the body 

weight gain of commercial broiler chicks by 18.78% 

and 20.57% on days 21 and 42 respectively compared 

to the control group. Moreover, the feed intake and 

carcass quality of those broilers were also 

significantly improved. Supplementation of Y. 

schidigera saponins at 150 and 225 mg/kg in broiler 

chicks was also found to enhance the growth 

performance (Ranjbar et al., 2014). Another study 

showed an improvement in the growth parameters 

results of Arbor Acres broilers that were fed with a 

diet containing 100 mg/kg of Y. schidigera extract 

which contains more than 40% steroidal saponins (Su 

et al., 2016). Supplementation  of  Y. schidigera 

saponins in the broiler chick diet also showed an 

increase in body weight gain during the starter phase. 

This increase may be attribute to the positive impacts 

on the digestive tract (Saeed et al., 2018). Moreover, 

using Y. schidigera herb at different concentrations 

(50, 100, and 200 mg/kg) in laying hens also 

increased the growth performance during the laying 

phase with better weight gain while reducing 

ammonia production (Chepete et al., 2012). All these 

might be attributable to the characteristics of 

saponins, which could enhance the permeability of 

the intestine, and promote the uptake of nutrients. 

In contrast, few researchers reported the negative 

or no impact of saponins supplementation in poultry 

(Alagawany et al., 2016; Bera et al., 2019). For 

instance, the inclusion of alfalfa saponins above 5% 

in poultry diets caused a lower growth rate in chicks 

and egg production of hens (Makkar et al., 2007). 

Pleger et al. (2020) also observed a decrease in 

broilers’ feed intake and growth performance after 

supplementing the starter diet with alfalfa leaves. 

Furthermore, it has been observed that 0.5 g/kg of 

 Camellia L. plant extract (CLE) containing high 

levels of triterpenoid saponins reduced broilers’ feed 

intake and body weight on days 35 and 42, while 0.3 

g/kg of CLE significantly decreased feed intake only 

on day 21 (Khalaji et al., 2011). On top of that, 

Hassan (2013) reported that broiler diets containing 

0.25% saponins-rich guar meal extract also 

significantly decreased the feed intake and body 

weight gain of broiler chicks suggesting saponins 

may  possess growth inhibition effects. Furthermore, 

Annongu et al. (2014) found that supplementing 

Moringa oleifera seeds in broilers feed at 2.5, 5.0, 

and 7.5% resulted in decreased feed intake and body 

weight gain. All these could be attribute to the 

cyanogenic glycosides compound of saponins that 

causes bitterness astringency, and off-flavor thus 

leading to lower feed intake of those birds (McNeill 

et al., 2004). A study on the effect of tea saponins’ 

taste on poultry feed intake was conducted by Ueda et 

al. (2002) to confirm this  hypothesis. There was no 

statistical difference in feed intake between the basal 

diet and the diet containing 0.5% saponins. Ueda et 

al. (2002) concluded that the reduction in feed intake 

due to tea saponin supplementation was associated 

with crop distention which could be due to the 

undigested ingesta that remained in this organ rather 

than the taste of saponins. Another study advocated 

that the taste of saponins is not the main factor 

responsible for the reduced feed intake (Ueda, 2001). 

In accord with this, Iji et al. (2004) stated that 

saponins have also been associated with decreased 

protein digestibility, which may delay the growth of 

chickens.  

 
Serum cholesterol 

Nonetheless, supplementing saponins from different 

sources was found to lower serum cholesterol levels 

despite not having significant changes in the growth 

performance (Matsuura, 2001). This could be due to 

the interactions of bile acids and saponins in the gut 

causing the formation of large mixed micelles that 

encourages cholesterol excretion. The deferring of 

intestinal absorption of nutritional fat via inhibiting 

pancreatic lipase activity could be led to a lower 

serum cholesterol concentration (Oakenfull, 1986). 

The reduction in total lipid and cholesterol may also 

be incurred by the diminishing influence of saponins 

extracts on hepatic 3-hydroxy-3-methylglutaryl 

coenzyme A (HMGCoA) reductase that is needed for 

cholesterol synthesis in the liver (Fujioka et al., 2003; 

Ariana et al., 2011). Few studies reported that 

saponins decrease the bad cholesterol (LDL) 

specifically in the serum of both rodents and poultry 

(Matsuura, 2001). It was then established that 

saponins from different sources have the potential to 

lower the serum cholesterol level in broiler and layer 

chickens, thus producing healthier meat and eggs for 

the consumers (Matsuura, 2001; Afrose et al., 

2010b). Some studies recommended supplementing 

purified saponins to chicken diets such as 

saikosaponin (triterpenoid saponins obtained from 

roots of Bupleurum falcatum L. and related plants), 

digitonin (steroidal saponins obtained from Digitalis 

purpurea), gypsophila, soybean, Y. schidigera, 

saponaria, alfalfa, fenugreek, chick pea, Q. 

saponaria, and garlic saponins can help reduce the 

serum lipid profile and in some cases liver parameters 

(Oakenfull and Sidhu, 1990; Matsuura, 2001). 

https://www.sciencedirect.com/science/article/pii/S1056617122000186#bib0023
https://onlinelibrary.wiley.com/doi/full/10.1111/jpn.13190?casa_token=zWSTeCZKsKIAAAAA%3AaiV3v58Fo5da-IZXqfhcv85dYNcZ4SC-kpTS1GDnLyb0Tgz6kDY7Hh2qnkrPEZmiwYE3-Bwp1xUGl4NLLw#jpn13190-bib-0002
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/camellia
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/saponin
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/astringency
https://www.sciencedirect.com/science/article/pii/S003257911938784X#bib33
https://www.sciencedirect.com/science/article/pii/S003257911938784X#bib33


218                                                                                                                             Saponins in Poultry Production and Health  

 

Poultry Science Journal 2022, 10(2): 215-226 

According to Chaudhary et al. (2018b), the serum 

levels of total cholesterol, triglyceride, and LDL-

cholesterol were significantly decreased in broiler 

breeders supplemented with 150 ppm of dietary 

soapnut (Sapindus mukorossi) shell powder rich in 

saponins.  
On the other hand, Afrose et al. (2010a) reported 

a reduction of 23% of blood serum cholesterol and 
egg yolk cholesterol in laying hens supplemented 
with 75 mg/kg of Karaya saponins. Based on Qureshi 
et al. (1983), 0.25% of ginsenosides supplementation 
extracted from Wisconsin ginseng suppressed 
cholesterogenesis and lipogenesis in White Leghorn 
hens. Supporting this, Yan et al. (2011a) reported that 
adding 1 or 2% wild ginseng adventitious root meal 
to laying hens' diet also helps increased egg 
production and reduced serum cholesterol 
concentrations. In an unrelated study, administration 
of fenugreek seed (Trigonella foenum graecum L.) 
extracts containing steroid saponins at 12.5 mg/day 
per 300 g body weight increased food consumption 
and induced hypocholesterolemia in rats supporting 
the positive effect of saponins on reducing the plasma 
cholesterol level in animals (Petit et al., 1995).  

 
Carcass traits 
Saponins supplementation could help improve the 
carcass quality of chickens. The beneficial effect of 
saponins in poultry carcass could be due to its 
positive effects on gut health and nutrient absorption 
leading to improve body weight, since there is a 
strong relationship between body weight 
enhancement and carcass improvement (Ashour et 
al., 2014, Alghirani et al., 2021a). In a study by Yan 
et al. (2011b), the use of wild ginseng adventitious 
root meal at 0.1% enhanced the growth performance 
in broilers, whereas supplementing at 0.2 and 0.3% 
induce a decrease in the breast muscle, abdominal fat, 
and serum cholesterol’s 2-thiobarbituric acid reactive 
substances (TBARS) in broiler chickens. Besides, 
similar inhibitory properties on the abdominal fat 
were also observed in broiler chickens fed with thyme 
(Thymus vulgaris) (Al-Kassie, 2009; Abdulkarimi et 
al., 2011). Al-Kassie (2009) revealed that the addition 
of thyme oil at 200 ppm to the diets of broiler 
chickens caused a significant decrease in the 
abdominal fat percentage during the fatting period 
compared with the control diet. The result was 
consistent with Abdulkarimi et al. (2011), who 
proved that supplementing thyme saponins extract at 
0.2, 0.4, and 0.6% to drinking water significantly 
decreased the accumulation of fat in the abdominal 
areas of broiler chickens, however, it lowered the 
plasma total cholesterol, LDL cholesterol, and the 
liver weight. This may be due to the presence of 
saponins in thyme that has an inhibitory effect on 
lipogenesis (Qureshi et al., 1983; Abdulkarimi et al., 
2011). Abdominal broiler fat is considered a waste 
commodity in the poultry industry because it 
constitutes an extra cost during treatment as well as 

the loss of sales. These few studies proved that the 
introduction of saponins could reduce this form of 
waste. In a more recent study, 100 mg/kg of Y. 
shidigera saponins supplementation in commercial 
broilers was reported to improve growth 
performance, and carcass trait value, as well as 
enhance the breast and drumstick muscle quality 
(Alghirani et al., 2021b).  

Some beneficial and detrimental effects of using 
plant saponins as supplementation in the poultry diet 
are summarized in Tables 1 and 2.  Studies using 
plant-based containing saponins instead of pure 
saponins extract were found to be detrimenntal to 
experimental animals. The negative results could be 
caused by other reasons such as low digestibility or 
the presence of other anti-nutritive factors in the diet. 
Besides, limited knowledge regarding the effect of 
saponins on the growth performance, carcass 
characteristics, meat quality, and plasma lipid profile 
in poultry reared under tropical environments 
warrants further investigation. Positive findings from 
these studies could eventually enhance the production 
performance of the poultry industry via saponins 
supplementation, which will eventually contribute to 
the food security of a country.  

 
Effect of saponins on the health response of poultry 

Blood parameters 

The immune status of broilers can be determined 
through measuring the heterophils to lymphocytes 
(H/L) ratio in addition to other components of the 
blood (Chung et al., 2020b). According to some 
studies, dietary supplementation of saponins from 
different sources demonstrated no significant effect 
on the blood parameters such as hemoglobin, packed 
cell volume, glucose, creatinine, total protein, 
albumin, globulin, albumin to globulin (A:G) ratio, 
calcium, inorganic phosphorus, and the liver 
parameters of both broilers and broiler breeders 
(Chaudhary et al., 2018b). Nevertheless, Chaudhary 
et al. (2018b) observed that broiler breeders fed with 
dietary soapnut saponins at 150 ppm showed a 
significant reduction of the serum corticosterone and 
H/L ratio signifying a better health performance. 
Saponins have the ability to stimulate and enhance 
humoral and cell-mediated immunity thereby 
providing resistance against protozoal, fungus, and 
bacterial diseases (Cheeke, 2001; Chaudhary et al., 
2018b). This is because, saponins encourage the 
secretion of cytokines that trigger the cellular, and 
humoral immunity responses (Palatnik et al., 2004; 
Song and Hu, 2009). Jia et al. (2014) and Holmes et 
al. (2015) have proven that saponins can stimulate 
animal immune organs resulting in immune system 
fortification. This was confirmed through the 
measurement of interleukin-6 (IL-6), plasma gamma-
interferon (IFN-8), interleukin 2 (IL-2), and tumor 
necrosis factor-alpha (TNF-α) plasma titers that are 
responsible in stimulating the immune response.  
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Table 1. The different effects of saponins supplementation on the growth and serum cholesterol of poultry 
Plant / Saponins extract Concentration Effects Reference 

Exogenous saponins 75 mg/kg 

Increase body weight gain, feed 

intake and carcass quality of 

commercial broiler chicks at all 

production stages. 

Miah et al. (2004) 

Yucca schidigera saponins 150 & 225 mg/kg 
Enhance the growth performance in 

broiler chicks. 
Ranjbar et al. (2014) 

 100 mg/kg 
Increase body weight gain and feed 

efficiency in Arbor Acres broilers. 
Su et al. (2016) 

 - 

Improve better weight gain, 

productivity and growth in broiler 

chickens 

Oleszek et al. (2001) and 

Saeed et al. (2018) 

 - 
Increase body weight gain during 

the starter phase in broiler chick 
Saeed et al. (2018) 

Yucca schidigera herb 
50, 100, & 

200 mg/kg 

Better weight gain during the laying 

phases and reduce ammonia 

production in layers, 

Chepete et al. (2012) 

Alfalfa saponins 5% 
Lower growth rate and egg 

production of laying chicks. 
Makkar et al. (2007) 

Camellia L. plant extract 0.3 & 0.5 g/kg 
Significantly reduce feed intake and 

body weight of broilers 
Khalaji et al. (2011) 

Guar meal extract 0.25% 
Decrease the feed intake and growth 

rate of broiler chicks 
Hassan (2013) 

Moringa oleifera seeds 2.5, 5.0, & 7.5% 
Decreased feed intake and body 

weight gain of broilers 
Annongu et al. (2014) 

Tea saponins 0.5% 
No significant changes in the feed 

intake of chicks. 

Ueda (2001) and Ueda et al. 

(2002) 

Purified saponins - 

Decrease the plasma and in some 

cases liver cholesterol 

concentrations in poultry. 

Oakenfull and Sidhu (1990) 

and Matsuura (2001) 

Soapnut (Sapindus 

mukorossi) saponins 
150 ppm 

Decrease serum levels of total 

cholesterol, triglyceride and LDL-

cholesterol in broiler breeders. 

Chaudhary et al. (2018b) 

Karaya saponins 75 mg/kg 

Reduced of 23% of blood serum 

cholesterol and egg yolk cholesterol 

in laying hens. 

Afrose et al. (2010a) 

Wild ginseng saponins 

(Ginsenosides) 
0.25% 

Inhibit cholesterogenesis and 

lipogenesis in layers. 
Qureshi et al. (1983) 

Wild ginseng adventitious 

root meal 
1 & 2% 

Reduced serum cholesterol 

concentrations in laying hens. 
Yan et al. (2011a) 

 

Table 2. The different effects of saponins supplementation on the carcass characteristics and meat quality of 

poultry 
Plant / Saponins extract Concentration Effect Reference 

Wild ginseng adventitious 

root meal 
0.1, 0.2, & 0.3% 

Enhanced growth performance and 

decreased abdominal fat plus serum 

cholesterol in broiler chickens. 

Yan et al., (2011b) 

Thymus vulgaris (Thyme) oil  200 ppm 
Decrease the abdominal fat percentage 

in broilers. 
Al-Kassie, (2009) 

Thymus vulgaris (Thyme) 

extract 

0.2, 0.4, & 0.6% in 

drinking water 

Lower plasma total cholesterol, LDL 

cholesterol concentrations, liver weight 

and decrease abdominal fat weight in 

broilers. 

Abdulkarimi et al., 

(2011) 

Yucca schidigera saponins 

extract 
100 mg/kg 

Improve growth performance, carcass 

values as well as breast and drumstick 

muscle quality in broilers. 

Alghirani et al., 

(2021b) 

https://link.springer.com/article/10.1007/s11356-018-3546-1#CR46
https://link.springer.com/article/10.1007/s11356-018-3546-1#CR18
https://www.tandfonline.com/doi/full/10.1080/10408390600698197
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4093572/#b70-ajas-27-7-1057-20
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Vaccine adjuvants 

Vaccination is a form of protection for poultry against 

endemic diseases and reduce risk of economic loss 

due to higher morbidity and mortality rates in 

affected farms (Chung et al., 2021). For instance, 

Quillaja saponins are commonly used for many years 

as veterinary vaccine adjuvants in oral and injected 

vaccines to stimulate immune responses (Palatnik et 

al., 2004). Likewise, Rajput et al. (2007) combined 

Cochinchina momordica seed extract with an 

inactivated H5N1 vaccine as an adjuvant in two 

weeks old chickens. On top of that, Berezin et al. 

(2008) formulated immunostimulating complex 

(ISCOMs) using purified saponins from Glycyrrhiza 

glabra and Aesculus hippocastanum as an adjuvant 

for Eimeria tenella for a possible vaccine 

development to control avian coccidiosis. A further 

study was conducted using Gipsophila paniculata, 

Glycyrrhiza glabra, and Aesculus hippocastanum 

saponins (Berezin et al., 2010). Both studies 

confirmed that important immunostimulation and 

protection were achieved in chickens via 

immunization with ISCOMs containing purified 

saponins and native E. tenella antigens. The study 

concluded that ISCOMs may be used successfully to 

improve the effectiveness and safety of vaccines to 

prevent poultry diseases (Berezin et al., 2010).  

In accordance with the studies above, saponins 

help raise cytokine production and activate natural 

immunity as well as stimulate humoral and cellular 

immunity. The result was consistent with Sahoo et al. 

(2016), who found that antibody concentrations 

against Newcastle Disease (ND) virus in broiler 

chicks were notably increased in the Y. schidigera 

extract group on days 7 and 14 post-vaccination. 

Additionally, supplementation of Y. schidigera  from 

100 to 200 mg/kg in layer diets can enhance the 

immune system by increasing IgG and IgM 

concentrations (Alagawany et al., 2016; Saeed et al., 

2018). Alternatively, saponins from Panax ginseng 

were also found to enhance both B and T cell-

mediated immune responses. Administration of Panax 

ginseng saponins sequestered from ginseng leaves 

and stems at 5 mg/kg through drinking water 

considerably enhanced the antibody reactions to 

immunity against Avian influenza (AI), ND, and 

Infectious bursal disease (IBD) vaccination by 

stimulating IgA producing cells of chickens’ tissues 

(Zhai et al., 2011; Zhai et al., 2014). Another study 

was conducted to estimate the impact of ginseng 

stem-leaf saponins (GSLS) on the immune response 

to a bivalent inactive vaccine of AI and ND in 

immunosuppressed chickens via cyclophosphamide 

treatment. The study concluded that GSLS 

supplemented in drinking water at 2.5, 5, and 10 

mg/kg for 7 days improved the vaccination efficacy 

in immunosuppressed chickens (Yu et al., 2015b). 

Moreover, GSLS significantly improved serum 

antibody response to inactivated H5N1 and H9N2 

vaccinations in chickens (Jiang et al., 2012; Landy et 

al., 2012). Panax ginseng has a high value to be 

utilized as herbal medicines; however, its high cost 

restricts its development for animal use (Zhai et al., 

2014). 

 

Antioxidant effect 

Amazingly, plant saponins also comprise antioxidant 

activity to prevent, delay, and protect cells against 

oxidative damage. Besides improving vaccination 

efficacy, Yu et al. (2015a) described that GSLS can 

also be a promising agent against oxidative stress in 

poultry. The result of supplementing poultry with 

GSLS in drinking water indicated that the treatment 

groups expressively subdued cyclophosphamide-

induced oxidative stress by improving the total 

antioxidant capacity, organ functions, amount of 

ascorbic acid, glutathione, α-tocopherol by increasing 

the action of catalase, glutathione peroxidase, and 

total superoxide dismutase while reducing the protein 

malondialdehyde and carbonyl content. The result 

was consistent with Chi and Catchmark (2017), who 

administered tea saponins at 5 mg/kg in drinking 

water for 7 days after broilers were immunized with 

live ND and IB vaccines. These two studies 

concluded that GSLS and tea saponins could be 

developed as a potential agent against oxidative stress 

for the poultry industry (Yu et al., 2015a; Chi and 

Catchmark, 2017).  

 

Antiprotozoal & antifungal effects 

Simultaneously, saponins are an example of 

phytobiotics that have a positive influence on several 

pathogens including protozoa and fungi. Saponins 

such as steroidal and triterpenoid saponins from 

different plant sources contain toxic effects against 

protozoa. This toxicity property against protozoa 

seems to be common and nonspecific by affecting the 

cell membranes. Specifically, saponins from both 

Quillaja and Yucca were found to bind cholesterol in 

the animal cell membranes that modify the membrane 

structure and function. Attributable to the cholesterol-

binding activity, Quillaja saponins are commercially 

used in the crop industry as a nematocidal agent 

(McAllister et al., 2001). As a result, this activity of 

saponins could also be utilized in the treatment of 

protozoal infections in livestock including poultry 

(Francis et al., 2002). Alternatively, Sesbania 

grandiflora leaves extracts containing saponins, 

tannin, phenol, flavonoid, and alkaloid may also serve 

as an effective helminticide against Ascaridia galli at 

the concentrations of 0.1 to 1 mg/mL in poultry birds 

(Raza et al., 2016). Apart from that, saponins were 

also found to be effective against fungi (Delmas et 

al., 2000; Wang et al., 2000). In a study conducted by 

Kim et al. (1998), Kalopanax pinctus saponins 

extract demonstrated specific and strong antifungal 
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activity towards Cryptococcus neoformans and 

Candida albicans in humans. Similar results were 

obtained by Shimoyamada et al. (1998), who reported 

that saponins extracted from Asparagus officinalis 

leaves contain antifungal activities at concentrations 

of 0.5 to 8.0 mg/mL depending on the type of fungus. 

Also, Y. schidigera saponins can eliminate some 

dermatophytic, film-forming, and food-deteriorating 

yeasts and fungi (Miyakoshi et al., 2000). Although 

saponins extracts were found to be effective against 

fungus, no information is available regarding the 

application of saponins against fungal problems in 

poultry birds. 

 

 

Table 3. The different effects of saponins supplementation on the health performance of poultry 
Plant / Saponins extract Concentration Effect Reference 

Soapnut (Sapindus 

mukorossi) saponins 
150 ppm 

Reduced the serum corticosterone and 

H/L ratio in broiler breeders. 

Chaudhary et al. 

(2018b) 

Quillaja saponins - 
Vaccine adjuvants in oral and injected 

vaccines. 
Palatnik et al. (2004) 

Cochinchina momordica 

seed extract  
- Adjuvant for H5N1 vaccine in chickens. Rajput et al. (2007) 

Glycyrrhiza glabra and 

Aesculus hippocastanum 

saponins 

- 
Adjuvant for E. tenella vaccine in 

chickens. 
Berezin et al. (2008) 

Gipsophila paniculata, 

Glycyrrhiza glabra, and 

Aesculus hippocastanum 

saponins 

- 
Adjuvant for E. tenella vaccine in 

chickens. 
Berezin et al. (2008) 

Yucca schidigera extract 
- 

 

Increased the antibody titers against 

Newcastle Disease (ND) virus in 

vaccinated broiler chicks. 

Sahoo et al. (2016) 

 

 100 to 200 mg/kg 

Enhanced the immune system by 

increasing levels of immunoglobulin 

(IgG and IgM) in layers. 

Alagawany et al. 

(2016) and Saeed et al. 

(2018) 

Panax ginseng saponins 
5 mg/kg in drinking 

water 

Significantly improved the immune 

responses to vaccination against AI, 

ND, and IBD in chickens. 

Zhai et al. (2011) and 

Zhai et al. (2014) 

Ginseng stem-leaf saponins 

(GSLS) 

2.5, 5, & 10 mg/kg 

in drinking water 

Improved the vaccination efficacy in 

immunosuppressed chickens. 
Yu et al. (2015b) 

 - 

Improved serum antibody response to 

inactivated H5N1 or H9N2 vaccines in 

chickens 

Jiang et al. (2012) and 

Landy et al. (2012) 

 
2.5, 5, & 10 mg/kg 

in drinking water 

Inhibited cyclophosphamide-induced 

oxidative stress in chickens. 
Yu et al. (2015a) 

Tea saponins 

 

5 mg/kg in drinking 

water 

Increased the total antioxidant capacity, 

catalase, total superoxide dismutase 

glutathione peroxidase, glutathione, α-

tocopherol, and ascorbic acid. 

Chi and Catchmark 

(2017) 

Sesbania grandiflora leaves 

extract 
0.1 to 1 mg/mL 

Effective anthelmintic activity against 

Ascaridia galli in poultry birds. 
Raza et al. (2016) 

Saponins extracts 

 
- Generally contain antifungal activities. 

Kim et al. (1998), 

Shimoyamada et al. 

(1998) and Miyakoshi 

et al. (2000) 

Yucca schidigera extract 10% in media 
Useful effects on the constitution of 

microflora in the intestinal tract. 

Katsunuma et al. 

(2000) 

 30% saponins 
No antibacterial activity against the 

gram-negative bacteria. 
Hassan et al. (2010) 

Guar meal extract 100% saponins 

Exhibited antibacterial activity 

against S. typhimurium, E. coli, and S. 

aureus. 

Hassan et al. (2010) 

Quillaja extract 

(triterpenoid) 
8 to 10% saponins 

Exhibited antibacterial activity 

against S. typhimurium, E. coli, and S. 

aureus. 

Hassan et al. (2010) 

Soybean extract 

(triterpenoid) 
95% saponins Negative antibacterial activity. Hassan et al. (2010) 
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Antibacterial effect 

In addition, saponins from different plant sources 
have different antibacterial properties. For instance, 
the Y. schidigera plant consists of antimicrobial 
properties attributable to the high concentration of 
saponins (Matusiak et al., 2016). Referring to Avato 
et al. (2006), Y. schidigera saponins have different 
effects on the types of bacterial growth isolated from 
the animal intestinal through in vitro testing. Based 
on a study by Katsunuma et al. (2000), Lactobacillus 
rhamnosus, L. plantarum, Escherichia coli, 
Enterococcus hirae, Bifidobacterium thermophilum, 
Streptococcus bovis, and Bifidobacterium longum 
grew well on the media containing 10% Y. shidigera 
extract. Other strains include Fusobacterium 
necrophorum, F. varium, Bacteroides fragilis, 
Clostridium perfringens, C. sporogenes, C. 
innocuum, Veillonella parvula, Eubacterium 
aerofaciens, Propionibacterium acnes, Peptococcus 
asaccharolyticus, Selenomonas ruminantium, 
Megasphaera elsdenii, and Ruminococcus productus 
did not grow on the media containing 10% Y. 
shidigera saponins. The study concluded that Y. 
shidigera saponins have useful effects on the 
constitution of microflora in the intestinal tract 
(Katsunuma et al., 2000). Conversely, Hassan et al. 
(2010) stated that guar meal and Quillaja have better 
antibacterial effects against Salmonella typhimurium, 
E. coli, and Staphylococcus aureus. From this study, 
both guar meal and commercial Quillaja saponins 
containing 100% and 8 to 10% saponins extract 
respectively had the highest hemolytic and 
antibacterial activities. Yucca extract containing 30% 
saponins had no antibacterial activity against the 
gram-negative bacteria whereas soybean saponins 
extract demonstrated negative antibacterial activity 
against any bacterial strain although contains almost 
95% saponins. Briefly, the high amount of saponins 
extracted from various plant sources consists of 
different antibacterial activities, which are dependent 
on the saponins concentration and the type of bacteria 
present.  

In summary, there is another usage of plant 
saponins in addition to growth stimulants in the 

poultry diet (Table 3). From the studies mentioned 
above, saponins were found to stimulate the 
immunopathology responses and contained some 
anti-microbial activities. Then again, complete 
information on the effect of saponins supplementation 
on the blood profiles of poultry under hot and humid 
weather has yet to be discovered. Filling the gap of 
knowledge from these studies could convince the 
industry to practice saponins confidently as an 
alternative feed additive instead of using antibiotics 
and other synthetic drugs for growth promoters and 
disease prevention. As a consequence, poultry 
products will be free from drug residues contributing 
to better food safety for human consumption.  

 
Conclusion 

It can be concluded that saponins from various 
sources and at different concentrations could be 
offered as an antibiotic alternative due to their growth 
promoting, immunity enhancer, and antimicrobial 
properties. However, there is no precise and 
consistent information regarding the usage of 
saponins in poultry. The inclusion levels of saponins 
extract or plant-containing saponins at 50 to 200 
mg/kg in poultry diets were found to be beneficial for 
growth performance and health enhancement. 
Whereas, lower concentrations at 2.5 to 10 mg/kg 
could be added into the drinking water to attain 
similar effects. Ironically, high levels of 
supplementation at 0.1 to 5% were reported to 
improve the quality of meat and egg but have no 
unfavorable effect on growth performance. Therefore, 
more studies and research are needed to shed light on 
the usage of this plant extract as well as the optimum 
concentration, which could eventually be used 
effectively as an additive in poultry feed.   
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