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Antibiotic resistance in poultry is detrimental to human health mainly due to the 

transmission of harmful antibiotic residuals from food-producing animals to consumers. 

Owing to public pressure, antibiotics for instance avoparcin, chloramphenicol, 

nitrofurans, teicoplanin, vancomysin and norfloxacin are banned in Malaysia. It is 

critically important to discover a safer alternative replacer for antibiotics such as 

phytobiotic as natural compounds that possess antibiotic properties due to their 

pharmacological active compound that may improve growth performance, improve 

microbial properties, and immunological response in poultry.  The primary isssue here 

is a gap of knowladege on phytobiotic utilization in enhancing poultry growth and health 

performance. Therefore, this study intends to determine the effect of three different 

phytobiotic supplementations on growth performance, health performance, telomere 

length expression of broiler chickens. 

  

 

A total of 300 day-old male Ross 308 was randomly assigned to six different dietary 

treatments. There were five replications of each dietary treatment, with ten broilers in 

each replication. The dietary treatments include T1(negative control) commercial feed 

without antibiotic, T2(positive control) commercial feed added with 100mg/kg 

oxytetracycline, T3(25mg/kg), T4(50mg/kg), T5(70mg/kg), and T6(100mg/kg) were 

commercial feed supplemented with respective concentration of powdered Yucca 

shidigera saponin for experiment A in both starter and finisher diets. Throughout 42 days 

of rearing, birds were weighed weekly for the determination of feed conversion ratio, 

while the mortality and abnormal clinical sign were recorded daily. A total of 60 broilers 

were selected for starter and finisher phase sampling, one from each replicate in each 

dietary treatment at random. Samples were slaughter for leucocyte profiling analysis, 

organ measurement, blood biomarkers, and telomere length analysis. The same 

experimental design was conducted for another two more studies using dried Brachiaria 
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decumbens grass as experiment B and saponins extract from Brachiaria decumbens grass 

as experiment C.  

 

 

As for the result, T6(100mg/kg) broilers supplemented with Y. schidigera saponins, 

experiment (A); T3(25mg/kg) broilers supplemented of B. decumbens, experiment (B); 

and T6(100mg/kg) broilers supplemented B. decumbens saponins extract, experiment 

(C) elucidated significantly better (P<0.05) growth performance, higher white blood cell 

count, higher blood biomarkers, and longer telomere length expression during the 

finisher phase as compared to the other treatments. Those treatments showed a superior 

growth performance with the highest body weight and body weight gain leading to the 

best FCR. However, there were no notable clinical signs observed with a low mortality 

rate among all treatments. In addition, there was no significant difference (P>0.05) 

observed in the organ morphometric among different treatments. On the other hand, 

T6(100mg/kg) from experiments A and C, whereas T3(25mg/kg) from experiment B 

showed better expression of total white blood cell count, and lower heterophil and 

lymphocyte ratio indicating a better health performance. This was supported by the 

higher concentration of immunoglobulin A, immunoglobulin G, immunoglobulin M and 

antibody-related cytokines; interleukin-4 and interleukin-7. Besides, the telomere length 

analysis of broilers from experiments A, B, and C respectively exhibited longer telomere 

length expression as compared to the other treatments.  

 

 

In summary, commercial broilers supplemented with 100 mg/kg of Y. schidigera 

saponins, 25 mg/kg of B. decumbens grass, and 100 mg/kg B. decumbens saponins 

extract demonstrated better results of growth performance, higher WBC total count, 

higher blood biomarkers, and better telomere length expression. 100 mg/kg of B. 

decumbens saponins extract was the best candidate comparing to all treatments in each 

experiment and this shows pure B. decumbens saponins extract supplementation was 

strongly advised be the best option as a secure natural additive that may enhanced the 

health and production of broilers. This can be used in the broiler industry as an antibiotic 

replacer, which ultimately prevents antibiotic resistance as well as increases the food 

safety of broiler products.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

 

 

iii 

Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 

memenuhi keperluan untuk ijazah Master Sains 

 

 

PENGARUH SUPLEMEN FITOBIOTIK YANG PELBAGAI TERHADAP 

PRESTASI KESIHATAN, BIOMARKER DARAH DAN UNGKAPAN 

PANJANG TELOMER AYAM PEDAGING 

 

 

Oleh 

 

 

NAFEESA BINTI ABU KASSIM 

 

 

November 2022 

 

 

Penasihat :  Eric Lim Teik Chung, PhD 

Institut :  Pertanian Tropika dan Sekuriti Makanan  

 

 

Ketahanan antibiotic dalam ungas adalah berbahaya untuk kesihatan manusia akibat sisa 

antibiotic tersebut berpindah daripada sumber makanan berasaskan haiwan kepada 

pengguna. Oleh kerana tekanan dari awam, antibiotik seperti avoparcin, 

chloramphenicol, nitrofurans, teicoplanin, vancomysin dan norfloxacin telah 

diharamkan di Malaysia. Ini adalah sangat penting untuk menemukan bahan alternatif 

yang selamat bagi menggantikan antibiotik seperti fitobiotik yang dianggap sebagai 

sebatian semula jadi yang berpotensi tinggi dalam memiliki sifat antibiotik kerana 

sebatian farmakologi aktif yang boleh meningkatkan prestasi pertumbuhan, 

memperbaiki sifat mikrob, dan meningkatkan tindak balas imunologi dalam ayam. 

Masalah utamanya adalah, kekuranagn ilmu dalam penggunaan fitobiotik dalam 

meningkatkan prestasi pertumbuhan unggas dan prestasi kesihatannya. Oleh itu, kajian 

ini berhasrat untuk melihat kesan tiga diet fitobiotik tambahan yang berbeza terhadap 

prestasi pertumbuhan, prestasi kesihatan, dan ungkapan panjang telomer ayam pedaging. 

 

 

Sejumlah 300 ekor ayam jantan Ross 308 berusia sehari telah diletakkan secara rawak 

dalam enam rawatan pemakanan yang berbeza. Setiap rawatan ini terdiri daripada lima 

replikat dengan 10 ekor ayam pedaging pada setiap replikat. Rawatan pemakanan ini 

terdiri daripada T1 (kawalan negative) makanan komersial tanpa antibiotik dan T2 

(kawalan positif) makanan komersial ditambah dengan 100 mg/kg oxytetracycline 

T3(25mg/kg), T4(50mg/kg), T5(70mg/kg) dan T6(100mg/kg) makanan komersial yang 

ditambah dengan serbuk saponin Yucca schidigera untuk eksperimen A untuk kedua-

dua fasa diet pemula dan penyudah. Sepanjang 42 hari pemeliharaan, berat ayam akan 

ditimbang secara mingguan untuk menentukan kadar nisbah penukaran makanan, 

manakala kadar kematian dan tanda-tanda klinikal yang tidak normal direkodkan setiap 

hari. Sejumlah 60 ekor ayam pedaging telak dipilih secara rawak di fasa pemula dan 

penyudah untuk pensampelan, seekor dari setiap replikat dari setiap rawatan pemakanan. 

Sampel disembelih bagi menganalisa profil leukosit, pengukuran organ, biomarker 
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darah, serta menganalisa ungkapan panjang telomer. Bentuk eksperimen yang sama telah 

dijalankan bagi dua lagi kajian menggunakan daun Brachiaria decumbens sebagai 

eksperimen B dan ekstrak saponin daripada rumput Brachiaria decumbens sebagai 

eksperimen C. 

 

 

Hasil dapatannya, ayam pedaging T6 (100 mg/kg) yang ditambah dengan saponin Y. 

Schidigera (A); ayam pedaging T3(25mg/kg) yang ditambah dengan daun B. decumbens 

(B); dan ayam pedaging T6 (100mg/kg) yang ditambah dengan ekstrak saponin B. 

decumbens (C) menunjukkan prestasi jauh lebih baik (P < 0.05) prestasi pertumbuhan, 

kiraan sel darah putih lebih tinggi, biomarker darah lebih  tinggi dan ungkapan panjang 

telomer yang lebih panjang di fasa penyudah berbanding dengan rawatan yang lain. 

Rawatan tersebut menunjukkan prestasi pertumbuhan yang unggul dengan berat badan 

tertinggi dan pertambahan berat badan ini yang membawa kepada FCR yang terbaik. 

Walaupun demikian, tiada sebarang tanda-tanda klinikal yang ketara dan kadar kematian 

juga amatlah rendah di setiap eksperimen. 

 

 

Tambahan pula, tiada perubahan yang ketara (P > 0.05) yang diperhatikan pada ukuran 

organ antara rawatan. Selain itu, T6(100 mg/kg) daripada eksperimen A dan C, manakala 

T3 (25 mg/kg) daripada eksperimen B menunjukkan ekspresi yang lebih baik bagi 

jumlah kiraan sel darah putih, dan nisbah heterofil dan limfosit yang lebih rendah  

menunjukkan prestasi kesihatan yang lebih bagus. Ini disokong oleh hasil pemerhatian 

kepekatan immunoglobulin A, immunoglobulin G, immunoglobulin M dan sitokin 

berkaitan antibodi; interlukin-4 dan interlukin-7 yang lebih tinggi. Selain daripada itu, 

analisis ungkapan telomer T6(100mg/kg), T3(25mg/kg), and T6(100mg/kg) pada 

experiment A, B, dan C menunjukkan ungkapan yang lebih panjang berbanding dengan 

rawatan yang lain di dalam eksperimen masing-masing. 

 

 

Kesimpulannya, ayam pedaging komersial yang diberikan tambahan 100 mg/kg serbuk 

saponin Y. schidigera, 25 mg/kg daun B. decumbens, and 100 mg/kg ekstrak saponin B. 

decumbens menunjukkan prestasi pertumbuhan yang lebih baik, jumlah kiraan WBC 

yang lebih tinggi, biomarker darah yang lebih tinggi, dan ungkapan telomer yang lebih 

baik. Dibandingkan dengan rawatan yang terbaik di setiap experiment, suplemen 

100mg/kg ekstrak saponin B. decumbens adalah calon terbaik berbanding kepada semua 

rawatan di setiap eksperimen. Oleh itu, ekstrak saponin B. decumbens tulen sangat 

dicadangkan sebagai bahan tambahan semula jadi yang selamat dan mampu untuk 

meningkatkan kesihatan serta pengeluaran ayam pedaging. Ini boleh digunakan dalam 

industri ayam pedaging sebagai pengganti antibiotik, yang akhirnya mampu menghalang 

isu ketahanan antibiotik serta meningkatkan keselamatan makanan produk ayam 

pedaging. 
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CHAPTER 1 

1 INTRODUCTION 

1.1 General introduction  

Globally, the poultry industry is a fast-growing industry in the agriculture livestock sub-

sector. The demand for broiler meat is intensely increasing as the human population is 

growing exponentially. Moreover, broiler requires only a short production cycle as 

compared to the other meat sources, and therefore, it has become favourable in 

developing countries (Arshad et al., 2017). In Malaysia, the broiler is an agricultural 

livestock essential sector as the broiler industry provides a primary option of cheap, 

highly nutritive (Naji et al., 2013), good quality meat, and has no issues regarding multi-

ethnic and multi-religions (Abdurofi et al., 2017). The broiler population in Malaysia is 

increasing annually and is it reach up to 207 million birds collectively: chicken and duck 

in 2020 (DVS, 2021). The self-sufficiency level in Malaysia for broiler is 104.53% while 

116.21% for eggs (DVS, 2021). Poultry meat was recorded the highest per capita 

consumption, PCC of 57.8 kilogrammes per annum (DVS, 2021).  

Despite the industry growth and monetary benefits, the broiler industry faces numerous 

challenges in order to fulfil the needs of demand, which include poor management, high 

feed production cost, disease outbreak, the uncertainty of government policy, and 

technology advancement pressure (Alghirani et al., 2021). Moreover, in the tropical 

region, the nature of high humidity and high temperature triggered thermal stress in 

broiler may also hinder optimal health and growth (Kpomasse et al., 2021). This defying 

challenge definitely will harm the meat supply consequent in large economic losses, 

especially on commercial broiler farms (Alghirani et al., 2021). Perceiving these 

concerns, the broiler industry frequently practised vaccination, medical treatments, and 

the inclusion of feed additives as a prophylactic preventive measure to optimise broiler 

production and health. The high demand for poultry meat is forcing the poultry subsector 

to include in-feed antibiotics to promote growth and health. 

Antibiotic is one feed additive that is predominantly used in the livestock industry 

(Nisha, 2008). Antibiotic works in controlling infectious pathologies and successfully 

preventing the negative effect of various avian diseases (Bermudez, 2003). Antibiotics 

have the properties of immunostimulant, antimicrobial, and are also excellent in 

enhancing meat yield (Zulkifli et al., 2000), health (Ziaie et al., 2011), and feed 

efficiencies (Engberg et al., 2000) in poultry. The discovery of antibiotics was a thriving 

and inspiring hope, however, scientific evidence proved that misuse of antibiotics can 

threaten food safety by causing antibiotic resistance in consumers (Paganini, 2005; 

Nisha, 2008). Antibiotic residuals were found in human food and the environment 

(Carvalho & Santos, 2016; Ronquillo & Hernandez, 2017). For instance, several 

antibiotics such as penicillin, tetracycline, macrolide, aminoglycoside, and amphenicol 

were reported and have been detected in human foods (Diarra & Malouin, 2014). The 

feeding of antibiotics to food-producing livestock is one of the two major sources of 

antibiotic transmission that cause the emergence of resistant bacteria in hospitals and 

human communities (Abadi et al., 2019). Antibiotic resistance is detrimental to humans 



© C
OPYRIG

HT U
PM

 

 

2 

as it may cause death due to infectious pathogen intolerance toward the infected hose. 

Antibiotic resistance may also increase the morbidity and mortality of humans as the 

infection can be more severe and harder to treat (Ahmad & Khan, 2019).  

Therefore, with this strong awareness, antibiotic has become a global concern and the 

usage of antibiotic was started to be banned (Sarmah et al., 2006). Antibiotic additive in 

animal feed such as bambermycin and avilamycin was banned in European Union 

countries in 2006 (Ferket, 2004). European Medicines Agency (EMA) also has raised 

serious concerns about the increased risk to humans from the wide use of colistin in 

livestock (Mayor, 2016). On the contrary, harmful antibiotics are still widely used in 

animal feed in Malaysia, and the government is still making tremendous efforts towards 

banning the use of antibiotics in livestock feed due to its adverse effects. In 2017, 

avoparcin, chloramphenicol, nitrofurans, teicoplanin, vancomycin, and norfloxacin are 

banned in livestock and aquaculture product in Malaysia. (MOH, 2017). In the following 

years, awareness among the public and professionals on the effects of overuse and 

misuse of antibiotics in humans and the food chain on global health has triggered the ban 

of colistin in animal feed in Malaysia (MOH, 2019). Moving forward, four more high 

resistance rate antibiotics have been banned, including erythromycin, enrofloxacin, 

tylosin, and fosfomycin (IMR, 2020). Hence it is critical to explore and find an antibiotic 

replacer in order to control infectious diseases and most importantly to promote broiler 

growth and health. Here, a knowledge gap about the use of phytobiotics to improve 

poultry development and health performance is the main problem.  In poultry, there are 

a few trials to replace antibiotics with better alternatives, which include organic acid, 

probiotic, prebiotic, synobiotic, vitamins and minerals, herbal drugs, antimicrobial 

peptides, as well as plant extract or also known as phytobiotic (Yadav et al., 2016). 

In recent years, phytobiotic draws world attention as it derived from herbs and natural 

bases (Dhama et al., 2015). These derivative plant-based products originated from 

leaves, roots, tubers, fruits from herbs, and spices. Phytobiotic is a promising alternative 

to replace antibiotics due to their high content of pharmacologically active compounds 

and may act as a natural growth promoter in broiler production (Mountzouris et al., 2009; 

Grashorn, 2010). For instance, Yucca shidigera is an herbaceous dessert shrub that 

originated in Southwestern United States America, which is rich with phytobiotic 

namely glycol and steroidal saponin (Khaskheli et al., 2020). Commercial saponins 

extract from Y. schidigera is now commonly used in the temperate commercial broiler 

industry as it is capable of enhancing broiler growth and health (Ranjbar et al., 2014; 

Sahoo et al., 2015). This is attributed to the steroidal saponins present in the plant, which 

contribute to the emulsification of oil fats, promotion of broiler digestion, and the 

absorption of vitamins and minerals leading to positive effects in poultry (Alghirani et 

al., 2021). Furthermore, saponins were reported to have pharmacological properties such 

as anti-inflammatory, immunostimulant, hypocholesterolaemic (Francis et al., 2002; 

Guclu-Ustundag & Mazza, 2007) antifungal, cytotoxic activities, antimicrobial, 

anticarcinogenic, and antioxidant (Francis et al., 2002; Guclu-Ustundag & Mazza, 2007). 

On top of food safety, saponins can also be used as a growth enhancer for the broiler 

industry which will eventually strengthen the food security of the country. Essentially, 

even though saponins are categorised as an anti-nutritional factor that can disrupt the 

chemical structure of fats and may obstruct the absorption of fats, they could also be 

used effectively if supplemented at an optimum level to replace antibiotics owing to the 

positive benefits mentioned earlier.  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8573254/#B3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8573254/#B35
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However, the availability and cost price could be the limiting factors in applying Y. 

schidigera saponins extract in Malaysia’s poultry industry. Moreover, the effect of Y. 

schidigera extracted saponins on broiler reared in tropical conditions is still poorly 

understood. Therefore, this is an opportunity to explore the benefits of novel saponins 

extracted from local plants that are available abundantly in Malaysia. For an instant, 

Brachiaria decumbens or also known as signal grass has high concentrations of saponins 

and is vastly planted in more than 8% of the grassland in Malaysia (Riet-Correa et al. 

2011; Chung et al., 2018).  B. decumbens is originated from the highlands of Central and 

Eastern Africa and is now widespread in the tropics and sub-tropics such as South 

America, Australia, Indonesia, Vanuatu as well as Malaysia due to its adaptation to a 

wide range of soil types and environments (Low, 2015). The steroidal saponins presence 

in B. decumbens is identical to Y. schidigera, which could be developed as a potential 

antibiotic replacer for the poultry industry in the country. Even though the feeding of B. 

decumbens has deleterious effects on small ruminants especially sheep due to the 

activation of rumen microbes toward saponins (Assumaidaee & Mustapha 2012; 

Muniandy et al., 2020), in-feed of B. decumbens and its saponins to broiler supposedly 

have no issues with rumen microbes since broiler is a monogastric animal. The vast 

availability of B. decumbens in Malaysia and correspond to previous studies on steroidal 

saponins benefits from Y. schidigera creates an interlink question. Do B. decumbens and 

its saponins have the same potential as growth and health enhancer toward commercial 

broilers? On the other hands there is a gap of knowledge regarding utilisation and the 

effects of different phytobiotics on the health performance, white blood cell profile, 

blood biomarkers, and telomere length expression of broilers reared under tropical 

conditions. 

1.2 Problem statement 

1. The use of commercial Y. shidigera and other locally available phytobiotics as 

an antibiotic replacement for the poultry industry in the tropics requires further 

investigation. 

1.3 Hypotheses  

It is hypothesised that there will be different health responses in commercial broilers 

supplemented with different types and levels of phytobiotics as compared to the control 

groups. 

 

1. 𝐻𝑜: Commercial broilers supplemented with novel whole grass B. decumbens 

and B. decumbens saponins extract will have the same effects as commercial Y. 

schidigera saponins extract. 

2. 𝐻𝑖: Commercial broilers supplemented with Y. schidigera saponins extract, 

whole grass B. decumbens, and B. decumbens saponins extract will demonstrate 

a better health performance with different patterns of blood parameters and 

telomere length expression.  
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1.4 Objectives  

The main aim of this study was to elucidate the growth and health performance of 

commercial broiler supplemented with three different phytobiotic sources, which include 

commercial Y. schidigera saponins extract, whole grass B. decumbens, and B. 

decumbens saponins extract at different concentrations. The specific objectives were: 

 

1. To determine the growth performance of commercial broilers supplemented 

with different types and levels of phytobiotics; commercial Y. schidigera 

saponins extract, whole grass B. decumbens, and B. decumbens saponins 

extract. 

2. To evaluate the effects of different types and levels of phytobiotics 

supplementation on the health performance including clinical signs, mortality 

rate, organ morphometric, white blood cell profile, immunoglobulins, and 

cytokines of commercial broilers chickens. 

3. To determine the telomere length of commercial broilers supplemented with 

different types and levels of phytobiotics. 
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